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ABSTRACT 

The World urban population is increasing rapidly, in a context in which small, intermediate towns and 

cities have been found to be inadequately prepared to manage such pressures. One area in which cities 

have been underperforming is tracking spatial transformation. This study explores spatial 

transformation in the City of Polokwane from 1996 to 2016. The problem in the study area is that City 

of Polokwane lacks an integrated framework for tracking spatial transformation.  The objectives of the 

study were to, (i) analyse the legislative and policy framework directions for spatial transformation in 

the City of Polokwane (ii) map spatial transformation in Polokwane City using spatial indicators, (iii) 

analyse the drivers of spatial transformation in the City of Polokwane (iii) establish the implications of 

spatial transformation in the City of Polokwane and (iv) develop an integrated framework for tracking 

spatial transformation in small and intermediate cities in South Africa. A pragmatic paradigm 

philosophical approach underpins the study, supplemented by mixed methods research approach and 

case study strategy. The sample size for the study comprised of 588 households, it was calculated 

using the Raosoft online sample size calculator. The sampling procedures adopted in this study include 

purposive sampling, snow ball sampling and stratified random sampling method, resulting in the 

proportional distribution of the sample in the following nodal areas; Polokwane (327), Seshego (184) 

and Mankweng (77). The primary data sources for this study included; household spatial transformation 

questionnaire survey, key expert interviews, observations, and mapping. Secondary data sources 

included institutional documents and records, key spatial transformation textbooks, geospatial data 

sets, internet and library datasets where the researcher accessed relevant  information on spatial 

transformation in the City of Polokwane. Data analysis on the 116 mesozones polygons that are linked 

to the GIS databases containing 1996, 2001, 2011, 2016 census data was guided by the dimensions 

of spatial transformation mapping triad linked to relevant spatial indicators. The spatial indicators 

employed agglomerative hierarchical cluster analysis, to generate choropleth thematic maps using 

ArcGIS depicting empirical spatial transformation in the City of Polokwane from 1996 to 2016. 

Quantitative data analysis was aided with Statistical Packages for Social Sciences (SPSS) for 

descriptive statistics and exploratory factor analysis (EFA), to determine the drivers and implication of 

spatial transformation in the City of Polokwane. Qualitative data analysis in this study employed content 

analysis to gain an in depth understanding of spatial transformation and guide development of an 

integrated framework for tracking spatial transformation in small and intermediate cities. This was 

augmented with the use of Atlas.ti, for generating word cloud guided by deductive reasoning approach,  

and research questions from the study within the purview of critical discourse theoretical framework. 

The findings for the study provide the following contributions to knowledge on spatial transformation; (i) 

legislative and policy directions on spatial transformation in the City of Polokwane (ii) maps showing 

empirical evidence on spatial transformations in the City of Polokwane (1996-2016) (iii) drivers of spatial 

transformation in the City of Polokwane (iv) social, environmental, economic, government/policy and 

spatial planning implications of spatial transformation in the City of Polokwane (v) an integrated 

framework for tracking spatial transformation in small and intermediate cities in South Africa. 

Key words: spatial transformation, legislative and policy frameworks, mapping, spatial indicators, 

drivers, implications, integrated tracking framework  
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CHAPTER 1:  RESEARCH ORIENTATION 

1.1 Introduction  

This chapter provides an overview of this thesis on spatial transformation in the City of 

Polokwane, South Africa. Section 1, introduces this thesis by highlighting the structure and 

organization of chapter 1 as presented in figure 1.1. Section 2, provides the study background 

leading to the context of this thesis. Section 3, rationale of the study, provides justification for 

conducting this research on spatial transformation in the City of Polokwane. Section 4, 

provides a concise description of the identified relevant issues around which this study is 

framed. This is then followed by section 5, on research aim, objectives and questions as 

informed by the problem statement. The study significance and contribution to knowledge is 

highlighted in section 6, followed by description of the study area in section 7. Section 8, 

provides delineation of this thesis, focusing on temporal, conceptual and geographical scope. 

The general assumptions underpinning this thesis and associated limitations are presented in 

section 9. Sections 10, 11, 12 and 13 highlight the general literature overview, definition of key 

terms, thesis layout and chapter summary respectively.      

 

Figure 1.1: Chapter 1 Orientation 

Source: Author, 2020 
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1.2 Background 

According to the United Nations (UN) the World urban population is growing rapidly and is 

projected to rise from 56% in 2014 (UN 2014, p.1), to 68% in 2050 (UN 2019a, p.1). Urban 

critics from both the Global North and South have expressed concern that urbanisation is 

occurring in cities that are spatially transforming in the absence of proper management 

particularly in developing countries (Amindarbari and Sevtsuk, 2012, p. 2). Christmann (2014, 

p.236) pointed out that there is insufficient attention being paid on tracking spatial 

transformation of cities. Amindarbari and Sevtsuk, (2012, p. 1); Mubiwa and Annegarn, (2013, 

p. 3) posit that in the Global South most cities rarely monitor their spatial transformation 

compared to Western Cities. Furthermore, the 7th European Conference on African studies 

(2017), reiterated that in Sub Saharan Africa spatial transformations taking place in most small 

and intermediate towns, are not given adequate attention by most academics and policy 

makers. This is attributed partly to the fact that there is no standard approach or framework 

for tracking spatial transformation for cities and by extension small and intermediate cities. 

Additional challenges include inadequate application of existing tools, inability to develop 

necessary tools/frameworks, lack of easily available and interop-ability of data, capacity 

constraints, and insufficient resources required to track spatial transformation (Amindarbari 

and Sevtsuk, 2012, p. 2; Maritz et al., 2016, p. 3; Maritz et al., 2017, p. 408). Authors such as 

Roitman et al., (2010 p.3) stresses that “clearer frameworks for empirical investigations are 

needed”, in particular to guide tracking of spatial transformation.  However, Roitman et al., 

(2010) does not provide an integrated framework for tracking spatial transformation informed 

by empirical evidence and in this case contextually relevant for small and intermediate cities 

in South Africa. The outcome of inadequate spatial transformation tracking frameworks has 

manifested itself in terms of social, economic and environmental challenges which are at the 

core of what the UN Sustainable Development Goals (SDG’s) seek to address. Hence this 

study seeks to develop a framework for tracking spatial transformation in small and 

intermediate cities which is able to integrate the sustainable development goals.  

In seeking to unpack spatial transformation, one key challenge that exists is the lack of a 

universally agreed definition of spatial transformation. The word spatial transformation is used 

loosely to refer to both extensive and small scale urban changes or restructuring over time 

(Maritz et al., 2017, p. 409; Maritz et al., 2016, p. 4; South African Cities Network (SACN), 

2015, p. 23; Bickford, 2014, p. 107; Turok, 2014, p. 74;  Orange, 2014, p. 39; Gülersoy and 

Güler, 2011, p. 10; William, 2000, p. 169; Peck, et al., 2009, p. 94). This definition is however, 

inadequate as it does not highlight the elements or indicators that have been spatially 

transformed. The school of thought in South African context, generallyunderstand spatial 

transformation as the process of urban restructuring aimed at creating opportunities and 
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redressing the “physical manifestations of apartheid planning”, (Maritz et al., 2016, p. 4; 

Oranje, 2014, p. 36; Bickford, 2014, p. 107). Furthermore, Maritz et al., (2016, pp. 4-5); Turok, 

(2014, pp.74-79) adds that spatial transformation consists of the following aspects; social 

integration and racial mixing, urban structure and local texture. While this initial identification 

is encouraging, what is missing is how social integration and racial mixing, urban structure, 

and local texture can be measured and tracked spatially over time. As a follow through, the 

focus of this research is to analyse spatial transformation from a South African perspective in 

the context of City of Polokwane as the case study area.    

Harrison and Todes (2015 p.148); Harrison and Todes (2013 p.2), point out that there have 

been “far-reaching spatial transformations” of different forms and rate across various scales 

of South Africa’s towns and cities. In light of this, South African cities are increasingly being 

called to track their spatial transformation in redressing apartheid legacy and implications of 

rapid urbanization. SACN (2015 p.24) corroborates this stating that, State of the Cities Report 

(2011), raises questions related to, “the nature and pace of spatial, social and economic 

transformation…”. This entails the need for empirical evidence on spatial transformation to 

help understand the nature and rate at which spatial transformation is happening in South 

African cities. It is estimated that 71.3% of South Africa’s population will be living in urban 

areas by 2030, reaching nearly 80% by 2050, (Maritz et al., 2016 p.2; Cooperative 

Governance and Traditional Affairs (COGTA) 2014 p.12). The apartheid legacy and 

implications of rapid urbanisation are manifesting into issues of spatial injustice, inequality, 

and unsustainable growth paths among others (Kitching et al., 2015 p.136; South African 

Cities Network (SACN) 2016, pp.49-50; Schensul and Heller, 2010 p.3; Williams, 2000, p. 7).  

Various progressive policy frameworks have seen light since the dawn of post-apartheid South 

Africa stressing the need for spatial transformation to redress apartheid legacy (Maritz et al., 

2016, p.1). In particular, the Spatial Planning and Land Use Management Act (SPLUMA) 16 

of 2013, emphasises tracking spatial outcomes to measure the effectiveness or performance 

of the planning frameworks developed to facilitate spatial transformation (Mashiri et al., 2017, 

p.155; Maritz, 2016, p.1). Maritz et al., (2016, p.1) point out that to explore the progress of 

spatial transformation in South African cities, there is need to investigate or track the spatial 

changes of the cities landscape and by extension the rural country side. Whilst the government 

provides for an enabling environment to facilitate spatial transformation tracking, it does not 

provide the details or specifics on how spatial transformation should be tracked in South Africa. 

Within the context of South Africa, the need for measuring spatial transformation has been 

long identified, what has been missing is an identified standardized framework for tracking 

spatial transformation. As a result, there exist different, duplicate, parallel, and fragmented 

spatial transformation tracking initiatives. In particular, the Built Environment Performance 
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Plan (BEPP) an outcome-led spatial transformation plan targeted at South African 

metropolitan municipalities (Metros), was first introduced in 2011/12 (Department of National 

Treasury, 2017 p.9). Through this BEPP initiative, a set of built environment outcome 

indicators to track the progress of spatial transformation were identified which are broadly 

categorized as; well governed, sustainable, productive and inclusive cities. The downside of 

the BEPP built environment outcome indicators is that it is only targeted at Metros in the 

country, thereby excluding secondary cities such as Polokwane. At the same time emphasis 

in measuring the outcomes has concentrated on allocation of infrastructure development 

grants, creating integration zones between township economies and the core of the cities. 

While this is critical as part of accelerating spatial transformation in post-apartheid era, the 

challenge is that the spatial investment approach is skewed towards addressing the problems 

of the previously marginalized communities without achieving the correct balance of 

integrating communities and cities.  In addition, the Council for Scientific and Industrial 

Research (CSIR) in the ambit of Spatial Temporal Evidence Planning for South Africa 

(STEPSA) initiative, identified and explored spatial indicators on the Metros contributing to the 

2016 State of Cities Report (Maritz et al., 2016 p.8). The identified mesozone scale socio-

economic indicators of spatial transformation focus on; accessibility, urban footprints, race, 

poverty, density, unemployment, youth, human capital development, energy, social 

vulnerability, and population growth. Furthermore, another initiative, is that South African Local 

Government Association (SALGA) tasked the Council for Scientific and Industrial Research 

(CSIR) to develop an index for measuring neighbourhood spatial transformation for use by 

South African Municipalities to determine progress in spatial transformation of human 

settlements (CSIR 2019). The indicators identified focus on tracking; density, transport, 

security of tenure, land ownership, economic opportunities and social amenities among 

others. Another notable research initiative is between University of Free State’s Centre for 

Development Studies and South African Cities Network on secondary cities including City of 

Polokwane which started around 2013 (Marais and Nel 2019 p.vii). This initiative among other 

areas, tells the complex story on spatial transformation whether if it’s “somehow unique” in the 

context of South African small and intermediate cities. In Marais and Nel (2019) book “Space 

and planning in secondary cities: a reflections from South Africa”, there is no generic 

integrated set of spatial indicators that were employed in this narrative of spatial 

transformation. The methodology employed to describe the nature of spatial changes was 

limited to studying relevant data on population, housing and access to infrastructure.  Clearly 

the above referenced project-based approach and interventions present evidence of 

fragmentation, mis-alignment, and differential scales on initiatives and application of spatial 

transformation indicators in South African small and intermediate cities. This warrants the 
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need for developing an integrated framework for tracking spatial transformation in small and 

intermediate cities in South Africa. 

The City of Polokwane like any other South African cities is experiencing spatial 

transformation. It is also characterized by apartheid legacy and implications of rapid 

urbanization as expressed by Kitching et al., 2015; SACN 2016; Schensul and Heller, 2010. 

Kotze and Donaldson, (1998, p. 469); Donaldson and Kotze (2006, p.571), supports this by 

stating that the city was established with the principles of spatial segregation embedded in the 

social fabric, residential and business sectors. The end of apartheid and the transformation 

from the then Pietersburg municipality to the current comprehensive City of Polokwane 

resulted in a quantum leap of more than twelvefold population increase. The population 

increased from 43 000 to 530 000 (de Villiers and Madu, 2003 cited in de Villiers and Kalema 

2005 p. 83), and it’s projected to rapidly increase to 942 962 in 2030 (Polokwane LM 2016a, 

p.2). The City of Polokwane is experiencing what the UN (2014), stated as rapid urbanization 

that has contributed to spatial transformation in most cities. The downward side to this rapid 

urbanisation is that it is happening against a background in which the City either lacks proper 

management or is under-prepared for the resulting challenges that emerge from a rapidly 

urbanising environment.    

Furthermore, Polokwane LM (2020 p.340; 2016a p.233; 2014a) indicated that the municipality 

is grappling with challenges that include rapid urbanization, ageing infrastructure, outdated 

policies, lack of policy implementation, inadequate service delivery, land use management, 

limited skills, capacity, and expertise in Geographic Information Systems (GIS). These 

inadequacies exacerbated by poor Information Communication Technologies (ICT) mean that 

the City faces challenges in integrating the municipal spatial planning systems with the GIS. 

At the same time, human capital and limited funding to conduct further studies and policy 

development to resolving informal settlements and incomplete townships among others have 

become daunting challenges. In any case, the City is also grappling with challenges of illegal 

land uses and illegal townships. If one adds the issues of outdated land use management 

policies and outdated GIS data, the result is the poor integration of human settlements in the 

City of Polokwane. This is one reason why the past land use management policy in the study 

area has continued to exclude areas outside the 1st order node Seshego-Polokwane among 

others (Polokwane LM 2020 p.340; 2016a, p.87).  All these myriad of challenges are hindering 

the municipal capacity to track spatial transformation in the City of Polokwane 

1.3 Rationale of study  

Parnell and Oldfield (2014, p.4) highlights that there is a knowledge gap on how cities from 

the global north and global south have rapidly shifted or spatially transformed over time. 
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However, Amindabhari and Sevtsuk (2012, p.2) argue that the knowledge gap on spatial 

transformation of cities is attributed to the fact that the ‘extent and growth pattern’ of 

metropolitan cities in the Global South have been under studied compared to Western cities. 

In addition, similarly with the concept and theory of circular cities,  spatial transformation of 

smaller and intermediate cities is even less explored, (Steel, 2013 p.239) and usually not 

included in the realm of understanding cities (Robinson 2002 cited in Marais and Visser 2008, 

p.iii). In the South African context, the understanding of realities of spatial transformation in 

urban areas has been skewed towards the top nine primate cities (Marais and Nel 2019; 

Marais et al., 2019; State of Cities Report (SoCR) 2016; 2011; 2006 and 2004). Parnell and 

Oldfield (2014 p.iii); Jeniffer Robinson cited in Parnell and Oldfield (2014, p.8) suggest that to 

fill the knowledge gap in the global ways of thinking about spatial transformation of cities, there 

is need for the production of southern city knowledge, a challenge faced by most academics. 

Therefore, the purpose of this study is to bridge the knowledge gap on cities from the global 

south by providing empirical evidence of spatial transformation in post-apartheid City of 

Polokwane of South Africa.  

There have been attempts at tracking spatial transformation in post-apartheid City of 

Polokwane. However, such attempts are limited in scope to racial diversity (Kotze and 

Donaldson, 1998, Donaldson and Kotze, 2006) and land use change between 1994 and 2002 

(Nemukula, 2013). These studies do not capture the multi-dimensional aspects of spatial 

transformation in the City of Polokwane. Hence the purpose of the study is to analyse the 

various aspects of spatial transformation and to generate an integrated framework for tracking 

spatial transformation in the City of Polokwane. 

1.4 Problem statement  

There have been attempts at tracking spatial transformation across South Africa at various 

scales which include BEPP initiative (Department of National Treasury, 2017), CSIR and 

STEPSA initiative (Maritz et al., 2016), Neighbourhood spatial transformation Index (CSIR 

2019), University of Free State’s Centre for Development Studies  and SACN secondary cities 

research initiative (Marais and Nel, 2019). Thus, different, duplicate, parallel and fragmentated 

project based approaches on spatial transformation tracking initiatives exist, which also fail to 

identify an integrated framework for tracking spatial transformation. Wang and Liu 2017; Maritz 

et al., 2017; Maritz et al., 2016; Amindarbari and Sevtsuk 2012; Roitman et al., 2010; echoes 

that the problem is absence of a standardized approach or lack of an integrated framework for 

tracking spatial transformation. This leads to a failure to adequately track, trace and better 

manage spatial transformation dynamics in the City of Polokwane. It is therefore important 
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that a baseline set of spatial transformative indicators contextually relevant to City of 

Polokwane be developed if sustainable plans and management of cities is to be realised. 

Literature survey on the City of Polokwane, shows that attempts at tracking spatial 

transformation were limited in scope to racial diversity (Kotze and Donaldson, 1998, 

Donaldson and Kotze, 2006), household dwelling type (Harrison and Todes 2015) and land 

use change between 1994 and 2002 (Nemukula, 2013). The problem identified here is that 

these studies do not capture the multi-dimensional aspects of spatial transformation in the City 

of Polokwane. Hence the purpose of the study is to analyse the various aspects of spatial 

transformation and to generate an integrated framework for tracking spatial transformation in 

the City of Polokwane. 

The processes and drivers of spatial transformation are complex and their level of significance 

differs between cities (Turok, 2014, p. 81; Landman, 2006, p.2). Understanding the processes 

and forces driving spatial transformation is vital for making informed decision on the 

formulation of possible strategies and tools towards redressing apartheid legacy, development 

trajectories and impacts associated with rapid urbanization  (Coetzee et al., 2014 p. 1; Mubiwa 

and Annegarn 2013, p. 4; Wray et al., 2013 p. 6; Lauf, et al., 2011, p. 71; Sadiki and 

Ramutsindela, 2002, p. 57). Bruyns (2018); Muhammed and Onuche (2017); Thorns (2002) 

reiterates that dominant neoclassical theories, are ideological and deficient in explaining the 

complex drivers of spatial transformation. Hence this study, shift from classical quasi-

biological metaphor analysis to structuralist analysis of the complex web of urban systems to 

understand the spatial, environmental, economic, political and social dynamics driving, as well 

as implications of spatial transformation in the City of Polokwane.    

The problem of the study area is that City of Polokwane lacks an integrated framework for 

tracking spatial transformation. Given the projected rapid rate of urban population growth, 

there is need to track, understand the drivers, and implications of spatial transformation to 

inform planners and policy makers.  

1.5 Research aim, objectives, and questions  

This section outlines the research aim, objectives and questions for this study.  

1.5.1 Research aim 

This study seeks to explore spatial transformation in the City of Polokwane from 1996 to 2016; 

1.5.2 Research objectives 

The objectives of this study are to: 
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i. analyse the legislative and policy frameworks on spatial transformation in the City of 

Polokwane (1996-2016) 

ii. map spatial transformation using spatial indicators in the City of Polokwane (1996-

2016) 

iii. determine the drivers of spatial transformation in the City of Polokwane  

iv. assess the implications of spatial transformation in the City of Polokwane 

v. develop a framework for tracking spatial transformation in small and intermediate cities 

in South Africa 

1.5.3 Research questions 

i. What are the policy directions for spatial transformation in the City of Polokwane? 

ii. How can spatial transformation be characterized using spatial indicators in the City of 

Polokwane (1996-2016)? 

iii. When, how and why did spatial transformation occur in the city of Polokwane? 

iv. What are the drivers of spatial transformation in the City of Polokwane? 

v. What are the implications of spatial transformation in the City of Polokwane?  

vi. Who are the major stakeholders influencing spatial transformation in the city of 

Polokwane and why? 

vii. Which areas of the city of Polokwane have witnessed spatial transformation?  

viii. When and why did spatial transformation occur in those identified spatial location 

areas/zones and not elsewhere?  

ix. Which framework can be used for tracking spatial transformation in small and 

intermediate cities in South Africa? 

1.6 Significance and contribution to knowledge 

This research is significant because its part of bigger project on Resilience and Spatial Justice 

in South Africa’s Built Environment: Generating Interdisciplinary Transformative Knowledge 

under the National Research Foundation (NRF’s) Collaborative Postgraduate Training 

Programme.  

The major contributions to knowledge in terms of conceptual clarifications, models, 

frameworks, and methods applied as noted or deciphered from individual from chapters 

making up this thesis are summarised as follows: 

Chapter 2 presents the following contributions on notion and theories of spatial transformation; 

figure 2.2 notion of space; table 2.1 dimensions of spatial transformation; figure 2.3 notion of 

transformation, figure 2.5 spatial transformation notion mind-map; figure 2.6: conceptual 

spatial transformation mapping triad; table 2.2: aspects and indicators for mapping spatial 
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transformation; figure 2.7: theory of change; figure 2.8: critical spatial transformation 

conceptual framework. 

Chapter 3 presents contributions that emerged from lessons learnt on spatial transformation 

discourses: international experiences and perspectives which include: influence of policy 

directions on spatial transformation; table 3.1: spatial transformation indicators, table 3.2: 

drivers of spatial transformation and table 3.3: implications of spatial transformation. 

Chapters 4 and 5 contributions on research methods include; use of mobile software 

applications to aid in field data collection i.e. plate 4.1: field observation video recording using 

AutoBoy BlackBox application and plate 4.2: geospatial mapping with SW Maps; figure 5.6: 

geospatial data scale comparison for spatial transformation analysis; table 5.2: assessment of 

geospatial data fitness for mapping spatial transformation; and figure 5.7: GIS components 

and mapping spatial transformation.  

Chapter 6 contributions from legislative and policy framework directions for spatial 

transformation in the City of Polokwane include; table 6.1 spatial transformation directions 

from the legislative and policy objects discourses; figure 6.2 DFA of 1995 spatial 

transformation tenets; figure 6.3 an overview of legislative policy principles directing spatial 

transformation; and figure 6.6 proposed new approach to local spatial development framework 

plans (LSDFP’s) for spatial transformation.       

Chapter 7 contributions on capabilities and interoperability of big geospatial data to generate 

empirical evidence on spatial transformation in the City of Polokwane guided by the mapping 

triad include; i) population distribution changes: figures 7.2 to 7.12, table 7.1 and table 7.2; ii) 

city structure changes: from figures 7.13 to 7.18; and tables 7.3 to 7.5; and iii) city texture 

changes: from figure 7.19 to 7.23 and table 7.6. The other key knowledge contribution from 

this chapter is figure 7.24, an integrated spatial transformation tracking framework. 

Chapter 8 provides knowledge contribution on drivers of spatial transformation in the City of 

Polokwane namely: governance and policy drivers (table 8.4); spatial 

characteristics/biophysical drivers (table 8.8); social and cultural drivers (table 8.12); economic 

drivers (table 8.16). 

Chapter 9 provides knowledge contribution on implications of spatial transformation in the City 

of Polokwane namely: environmental implications (table 9.4); economic implications (table 

9.9); social implications (table 9.14); governance and political implications (9.20) and spatial 

planning, monitoring and evaluation implications (9.24).  

The above-mentioned knowledge contribution will benefit a wide array of audiences from all 

walks of life. These audiences include academics, practising planners, City of Polokwane 
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municipality, policy makers, and researchers among others. Oranje (2014, p.38) highlights 

that empirical evidence on spatial transformation is a critical contribution because the macro-

picture of spatial changes in cities is absent in the academic discourses. Therefore, there is 

need to take advantage of available big data to analyse how the City has been spatially 

transformed. Furthermore, in view of Marais and Visser (2008, p.iv) empirical contributions 

from this thesis on spatial transformation in the City of Polokwane, which fall in the category 

of small and intermediate cities ‘off the map’ is significant. These contributions, provide a 

baseline for further researches and for comparison with other small and intermediate cities 

which lead to the broadening of perspectives on the theorisation of spatial transformation of 

cities to be more rigorous and inclusive of cities from the Global South.  

1.7 Description of study area 

The City of Polokwane is one of the four local municipalities located within Capricorn District 

municipality, in the central part of the Limpopo Province in South Africa. It shares boundaries 

with Blouberg, Molemole and Lepelle-Nkumpi local municipalities as shown in figure 1.2. 

 

Figure 1.2: Location of study area, City of Polokwane  

Source: Author, 2018  

The Polokwane LM occupies a surface area of 3 766 km2 which is approximately 3% of the 

total area of Limpopo Province.  Its total population of 797 127 is over 10% of the overall 
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population of the province (The Local Government of South Africa, 2017 p.155). City of 

Polokwane is the economic hub and administrative capital of the province (Polokwane LM 

2016a, p. 79). The City of Polokwane is experiencing spatial transformation of different forms 

and scale. In August 2016 it was merged with part of the disbanded Aganang local municipality 

(The Local Government of South Africa, 2017 p.155). 

1.8 Thesis delineation 

The boundaries within which this thesis is kept is presented in the context of temporal, 

conceptual, and geographical scope.  

1.8.1 Theoretical and conceptual scope 

The theoretical underpinnings for understanding spatial transformation interpretive discourse 

in this study is anchored on several theories namely, spatial justice, right to the city theory, 

critical urban theory, spatial triad, spatial dialectics and didactics, spatial turn, discourse 

analysis theories, complexity theory and theory of change. These theories augment the 

understanding of spatial transformation from different theoretical perspectives and  

implications thereof in the City of Polokwane. 

Spatial transformation as a concept is contestestable and multi-dimensional. According to 

Williams (2000), the notion of (spatial) transformation in the context of South Africa relates to 

the restructuring of urban form to address apartheid legacy into spatially just, and sustainable 

areas (Oranje, 2014, p.60; Williams, 2000, p.173). Furthermore, spatial transformation 

comprises the following aspects (i) local texture, (ii) urban structure and (iii) social integration 

and racial mixing (Maritz et al., 2016, pp. 4-5; Turok 2014, pp.74-79). Thus, the focus of this 

study is on urban structure, social integration, and local texture to generate maps which help 

to understand spatial transformation in the City of Polokwane between 1996 and 2011.  

1.8.2 Geographical scope 

The geographical scope for this study takes two different spatial scales of application at the 

city scale and micro scale (Roitman et al., 2010, p.5) in order to attain the study research 

objectives stated in section 1.5.  To attain the first objective of mapping spatial transformation 

the geographical coverage is the whole of Polokwane LM narrowing down to a micro scale on 

specific areas exhibiting intensive spatial transformation.  In order to understand drivers and 

implications of spatial transformation, two areas were strategically selected. The areas were 

selected on the basis of empirical findings from the second objective, which pointed out two 

areas that experienced massive spatial transformations between 1996 and 2016. These areas 

also align to the hierarchical clustering in the City of Polokwane namely 1st order node 
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Seshego-Polokwane an urban area and 2nd order node Mankweng-Badimong which is largely 

rural.     

1.8.3 Temporal scope 

The temporal scope or time horizon of a research is viewed as either cross-sectional or 

longitudinal (Saunders et al., 2009 p.155).  The time horizon of this study is longitudinal in 

nature, as underpinned by Bouma and Atkinson 1995 cited in Saunders et al., (2009 p.156) 

that, such studies seek to answer the question, “Has there been any change over a period of 

time?” Similarly, the aim of this study is to explore spatial transformation in the City of 

Polokwane between 1996 and 2016 to answer the question raised earlier, on whether there 

have been any changes or not, if so of what nature?  Rising up to this question, the study 

employed spatial transformation indicators broadly categorized as demographic distribution, 

urban structure and urban texture, to map out the nature of spatial changes. In another 

perspective, the reason for strategically selecting the time frame 1996 to 2016, was informed 

by availability of longitudinal census data i.e. 1996, 2001 and 2001, together with 2007 and 

2016 community surveys (CS) which allowed the researcher to undertake a trend analysis to 

track spatial transformation. Therefore putting the pieces together, the census and community 

survey data between 1996 and 2016 assisted in understanding the dynamics on spatial 

changes in the City of Polokwane.  

1.9 Thesis assumptions  

The assumption of this study is that spatial transformation is occurring in the City of Polokwane 

just like any other South African city and that geo-spatial data required to track spatial 

transformation is available and accessible. In addition, the study also assumes that tools or 

spatial indicators can be identified and can be employed to track spatial transformation in the 

City of Polokwane. Furthermore, the study assumes that there is no standard framework for 

tracking spatial transformation. The study also assumes that the City of Polokwane is 

representative of small and intermediate cities in South Africa and that the study 

recommendations can be applied to similar and related cities in South Africa and developing 

countries in general subject to customization. 

1.10 General literature overview 

Literature survey shows the pattern that, the need for tracking spatial transformation has been 

long identified. Various policy frameworks provides cues on spatial transformation which 

include UN Sustainable Development Goals (SDG’s), Africa Union (AU) Agenda 2063, 

Reconstruction and Development Programme (1994), Development Facilitation Act (1996), 

Urban Development Framework (1997), National Spatial Development Perspective (2006), 
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National Development Plan Vision 2030 (2012), Spatial Planning and Land Use Management 

Act (2013), Integrated Urban Development Framework (IUDF) (2016) and the draft National 

Spatial Development Framework (2019). However what has been missing is an identified 

standardized framework for tracking spatial transformation. Hence, this thesis seeks to 

develop an integrated for framework for tracking spatial transformation in small and 

intermediate cities in South Africa. In another perspective, available literature on realities of 

spatial transformation is skewed towards major cities around the world (Marais and Nel 2019; 

Marais et al., 2019; Parnell and Oldfield 2014; Steel, 2013; Amindabhari and Sevtsuk 2012; 

Marais andVisser 2008). This has resulted in a growing research interest on spatial 

transformation dynamics among other issues in small and intermediate towns to fill this 

knowledge gap since 2011 (Marais et al., 2019). Hence, this thesis seeks to bridge the 

knowledge gap on small and intermediate cities by providing empirical evidence of spatial 

transformation in post-apartheid City of Polokwane of South Africa.  

1.11 Definition of key terms 

City- refers to the whole area of a municipality both urban and rural areas, (SACN 2012 p.8).  

Therefore, City of Polokwane is used in reference to Polokwane local municipality as also 

categorized by the settlement hierarchy typology of South Africa on the bases of its 2-5 rank 

on Government and Economic Services Index and also because of its population which ranges 

between 500 000 to 1million  (Abrahams 2017 p.7; Van Huyssteen, et al., 2016 p.6). 

Spatial transformation – “An interrelated series of material driven practices, whereby the form, 

substance and overall dimensions of the urban space are purposefully changed to reflect the 

principles of a more equitable social order (SACN 2017a p.15). 

Spatial indicators-  refers to “the quantitative or qualitative variables that provide a simple and 

reliable means to measure achievement, to reflect the changes connected to an intervention, 

or to help assess the performance of an organization against the stated outcome” (Maritz et 

al. 2017 p.2). 

Intermediate cities- “is a term that emphasises the functional role of larger, non-metropolitan 

urban areas” (SACN 2014 p.vii). They are also known as secondary cities because they are 

ranked second after the prime cities. However the difference is that the term secondary city is 

concerned with size, where as intermediate city is concerned with functions, services, facilities 

and infrastructure (Tacoli and Satterthwaite, 2002 p.1). 

Urbanization – “refers to the physical growth, and transformation of urban areas attributed to 

global and local changes such as rural-urban migration” (Lewin et al., 2011 p.5).  
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1.12 Thesis layout  

This section highlights the layout of the thesis in exploring spatial transformation in the City of 

Polokwane, South Africa. The core structure of this thesis is graphically presented in figure 

1.3, summarising this document into ten chapters.  

Chapter 1 highlights the orientation of this thesis. It provides an introduction and background 

of this study in the context of spatial transformation of small and intermediate cities. This 

chapter also highlights the rational for undertaking this study pointing out knowledge gaps 

motivating and strengthening this thesis, followed by the problem statement, research aim, 

objectives and research questions. This chapter also explains the study significance and 

knowledge contribution to the academia, and the wider audience.  It also sets out the thesis 

delineation, assumptions, general literature overview and definition of key terms in this study.   

Chapter 2 reviewed literature on the notion and theories of spatial transformation with the view 

of identifying an analytical and theoretical frameworks that guided this study. This assisted in 

developing the conceptualized critical spatial transformation theoretical framework that was 

employed in this study.   

Chapter 3 also reviews literature on background evolution and development of spatial 

transformation discourses. This sets the tone on review of empirical case studies literature 

from both developed and developing economies and an elaboration of emergent lessons that 

are relevant to the broader objectives set out in this study.  

Chapter 4 explains the research methodology adopted in this study guided by the overarching 

pragmatic research paradigm. This chapter highlights the mixed methods research approach, 

case study research strategy and research design adopted in this study. This chapter also 

explains the details on methods and instruments for data collection and methods of data 

analysis and presentation employed to attain the research objectives. Furthermore, this 

chapter also discusses the research limitations, reconnaissance, and ethical considerations 

relevant to this research study. 

Chapter 5 is an extension of research methodology with specific focus on analysis of 

geospatial methodology and datasets required to map out spatial transformation in the City of 

Polokwane.  Literature is also reviewed to understand the role of South African Spatial Data 

Infrastructure (SASDI) and its adequacy in providing interoperable geospatial data. This is 

then followed by comparative assessment of various geospatial data sets leading to selection 

of best suited longitudinal data to map spatial transformation in the City of Polokwane.  

 



15 
 

 

Figure 1.3: Thesis layout  

Source: Author, 2020 

Chapter 6 is an analysis of legislative and policy directions for spatial transformation in the 

City of Polokwane. It discusses the overarching legislations and policies, objectives, normative 

principles, tools and concepts directing spatial transformation in the City of Polokwane.  

Chapter 7 is oriented towards an integrated spatial transformation tracking framework. It 

begins by mapping out spatial transformation in the City of Polokwane guided by the 

conceptualized spatial transformation triad framework and relevant spatial indicators to show 

the typologies of spatial changes in the City of Polokwane between 1996 and 2016. This is 

followed by the conceptualization of an integrated spatial transformation tracking framework.   

CHAPTER 3: SPATIAL TRANSFORMATION DISCOURSES: 

INTERNATIONAL EXPERIENCES AND PERSPECTIVES 

CHAPTER 4: RESEARCH 

METHODOLOGY 

CHAPTER 2: NOTIONS AND THEORIES 

OF SPATIAL TRANSFORMATION  

CHAPTER 7 TOWARDS AN INTEGRATED SPATIAL TRANSFORMATION 

TRACKING FRAMEWORK 

CHAPTER 5: ANALYSIS OF GEOSPATIAL 

MAPPING METHODOLOGY 

CHAPTER 8: DRIVERS OF SPATIAL TRANSFORMATION IN THE 

CITY OF POLOKWANE 

CHAPTER 6: ANALYSIS OF LEGISLATIVE AND POLICY FRAMEWORK 

DIRECTIONS FOR SPATIAL TRANSFORMATION IN THE CITY OF POLOKWANE 

CHAPTER 10 SUMMARY, CONCLUSION AND RECOMMENDATIONS 

CHAPTER 9: IMPLICATIONS OF SPATIAL TRANSFORMATION 

IN THE CITY OF POLOKWANE 

Objective 1 

CHAPTER 1: RESEARCH ORIENTATION 

Objective 4 

Objective 2 & 5 

Objective 3 
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Chapter 8 discusses the drivers of spatial transformation in the City of Polokwane. It 

elaborates on the governance and policy, spatial characteristics/biophysical factors, social and 

cultural, and economic drivers of spatial transformation in the City of Polokwane. 

Chapter 9 explains the implications of spatial transformation in the City of Polokwane. It 

discusses the environmental, economic, social, governance and political, spatial planning, 

monitoring, and evaluation implications of spatial transformation in the City of Polokwane. 

Chapter 10 presents a summary of findings, conclusion and recommendations emerging from 

the previous chapters in line with the broader research objectives.. This is also followed by 

highlighting the knowledge contribution and future research areas.  

1.13 Chapter summary 

This chapter introduced the concept of spatial transformation with particular focus on City of 

Polokwane as case study area. This was followed by the study rationale, problem statement, 

research aim, objectives, questions, and hypotheses. This chapter also discussed the 

contribution to knowledge, study area, scope of the study on the following key aspects; time 

frame, theory and geographical scale. Furthermore, the chapter provided, thesis assumptions, 

general literature overview, definitions of key terms and outlined the thesis layout.  
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CHAPTER 2 NOTIONS AND THEORIES OF SPATIAL TRANSFORMATION 

2.1 Introduction 

The purpose of this chapter is to explore the conceptual and theoretical undertones of spatial 

transformation that underlies this study. The first section is an introduction providing the 

structure of this chapter as illustrated in figure 2.1. The second and third sections of this 

chapter highlights the notion of space and transformation respectively. The fourth section 

combines these two aspects and discusses the notion of spatial transformation. Section 5, 

discusses the spatial transformation mapping triad employed in this study. In addition to this, 

section 6, discusses concepts and theories that forms the basis of this study namely; spatial 

justice, right to the city, critical urban theory, spatial triad, spatial dialectics and didactics, 

spatial turn, discourse analysis, complexity theory and theory of change. Building on these, 

section 7 puts forward a critical spatial transformation theoretical framework adopted in 

exploring spatial transformation in the City of Polokwane. 

 

Figure 2.1: Chapter 2 Orientation 

Source: Author, 2020 

2.2 The notion of space 

To enhance the understanding of the concept of spatial transformation, the terms spatial and 

transformation are discussed separately. The term space is tantamount to spatial. There is no 

universally agreed definition of space (Campbell, 2018p.e27; Hubbard 2012 p.24; Thrift 2003 
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p.96; Mazur 1983 p.139).  Generally space refers to, “a continuous area or expanse which is 

free, available, or unoccupied; the dimension of height, depth and width within which all things 

exist and move; an interval of time; the portion of a text or document available or needed to 

write about a subject; the freedom to live, think, and develop in a way that suits one…” (Oxford 

Dictionary, 2019). In this approach, therefore space includes dimensions of i) size: the space 

in consideration vary in size it can be large or a small portion and does not exist in isolation of 

the broader whole. ii) vacant: free, not having any activity, there are no land use activities, iii) 

boundary: space under consideration is supposed to be identified,  contained, demarcated; iv) 

time frame: space cannot be separated from time, that is when analysing space there is need 

to indicate the period being considered because space change with time and at different 

timeframes; v) occupied: space can also be in use, occupied, people can live in it “lived spaces’ 

vi) change: the stakeholders or agents living in it space can transform, change or develop it to 

suit their interests. Space can also be viewed as the whole area in which things exists.  

In another view, Mazúr et al., (1983 p.139), are of the view that in geographical perspective 

space is conceptualized as absolute and relative. Absolute space, refers to empty space in 

Euclidean geometry (Marúz et al 1983 p.139; Lefebvre 1991 p.236). Furthermore, an absolute 

space “is represented with relative precision by the system of topographical coordinates” 

(Marúz et al.,1983 p.140). This entails that space being considered blank is not necessarily 

blank, scientifically the geographical coordinate system “unambiguously and precisely divides” 

this absolute space. Thus using geographical information systems (GIS) the empty space 

becomes important for localization of landscape elements, and features. This localization is 

crucial as it also facilitates tracking of landscape elements over time, which in turn ushers an 

opportunity to unravel spatial transformation dynamics.  Thus, absolute space provides for the 

production of abstract, scientific understanding of space (Watkins 2005 p.210). In another 

perspective, space as viewed by Philippopoulous-Mihalopolous (2011 p.189) in relation to 

‘new spatial semiotics’ implies that methodologically, absolute space provides for an in depth 

analytical approach of reality with reference to, “mapping, scale, horizon, domain, field, 

space/place, boundary, crossing, topology and so on”. This form of space and it’s 

conceptualization is significant as it provides means and methodology to unravel the reality of 

spatial transformation dynamics in small and intermediate cities in South Africa. Lefebvre 

(1991 p.285-287) conceptualized this space as i) geometrical formant: which is also similar to 

mental space, ‘imaginary’ representation of space, space of reference, also has a mark, 

boundary, and a reference point. Furthermore, this space is considered as reductionism of 

three dimensional reality of the world, “natures and social space” into two dimensions such as 

plan, map, or other graphical projections. Thus, in geometrical perspective and 

methodologically, space is used to represent the reality of spatial transformation. ii) optical 
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(visual) formant; relates to visualization as ‘metaphoric’ it informs social practice and 

‘metonymic’ representing the totality of things seen. Hence, understanding the written 

message requires decipherment by the eyes from the visualizations (Lefebvre 1991 p.287). 

This implies visualization of both the desired morphology of cities and the totality of existing 

state of cities is important for professional and practicing planners not only for understanding 

the spatial patterns but also allows for questioning the visualized social development patterns. 

iii) phallic formant; a totality representative of an objectal absolute which metaphorically and 

metonymically instigate spatial practice (Lefebvre 1991 p.287).   

In another perspective space becomes important only if development takes place.  Thus space 

is relative, relational, concrete (Hubbard 2012 p.41; Merriman et al., 2012 p.4; Thrift 2003 

p.96; Marúz et al.,1983 p.140), it derives meaning when linked to other concepts. This relative 

space is also linked to other terms such as “empirical reality”- portion of  land on earth that 

can be georeferenced Hubbard (2012 p.24); “jurisdictional”- boundaries, national, municipal 

Philippopoulous-Mihalopolous (2011 p 190). Landman (2006 p.4) also suggested that “space 

refers to the unbound natural or existing man-made space and is usually formed by particular 

needs at a specific time, which directly relates to the specific context.” This resonates with 

relative space which can be conceptualized as i) individual landscape elements or  ii) totality, 

a synergy of all landscape elements (Mazúr et al.,1983 p.140).  Mitchell (2012 p. 49) further 

defines landscape as the specific arrangement or pattern of things on land such as buildings, 

factories, streets, trees, open spaces, meadows and so forth. In addition, landscape is also 

characterized as, ‘look or style of land’- this aspect focuses on understanding the socio-cultural 

significance of the pattern on land; ‘built morphology’- the structure and shape of a place, a 

representation of a complex system of meanings fixed in space. Landscape as a 

representation and also as an ‘ideology’, a different perspective of seeing land as a structuring 

element that contributes to alienation in society. All these meanings and senses create a social 

totality of space. Thus, this totality of landscape elements as it exists in cities does not just 

happen spontaneously, it is socially produced.    

Different authors attach different meanings, and conceptualizations to this relative space. 

According to Thrift (2003 p.96) from a geographical perspective, literature shows a common 

ambition; “..for an idea of space as undergoing continual construction exactly through the 

agency of things encountering each other in more or less organized circulations”. Thus the 

focal interest is on relative space that is spatially transforming driven by the agents of change.  

According to Thrift (2003 p.96-104), there are four types of these spaces namely; empirical 

constructions, unblocking space, image space and place space. Empirical space;  how “the 

mundane fabric of daily life is constructed” (Thrift 2003 p.105). Critical about this empirical 

construction is the standardization of space, technological advancements such as GIS 
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provides tools which allows us to locate, track and trace activities, objects in space and at 

different time frames. This in turn is crucial because it allows us to track spatial transformation 

of cities over time. Unblock space; relates to “the routine pathways of interaction set up around 

which boundaries are often drawn” (Thrift 2003 p.105). The argument is that the traditional 

representation and generalization of space at larger scales leaves much overshadowed. 

Hence the need to disaggregate and unblock the larger bounded spaces into smaller 

representations of spaces that would help explain and understand other qualities missed by 

overgeneralization of spaces. Image space; relates to “the proliferation of images has 

produced new apprehensions of space” (Thrift 2003 p.105). Images are a key aspect of space, 

they capture information about the elements of space around us and are used to imagine how 

the spaces should look like in future. Thus, image space is being viewed from a 

postmodernism approach, where in the discourse of images is being used to inform desired 

future pattern of spaces. Place space; “spaces are ordered in ways that open up effective and 

other embodied potentials” (Thrift 2003 p.105). Thus, space acts as place providing a platform 

for understanding existing injustices in everyday life towards directing changes to attain 

desired objectives of the agents of space. 

Figure 2.2: Notion of space 

Source: Author, 2020 

The discussion on notion of spatial transformation evidences that various authors view space 

differently. Building on the works of the various authors figure 2.2 shows the derived notion of 
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spatial transformation from such discussion. It is apparent that space is absolute or relative 

and bounded by time. This implies space cannot be analysed without relating it to a particular 

time frame thus, spatiotemporal dimension of space. Particularly, when analysing spatial 

transformation, there is need to specify the spatiotemporal time frames being focused on. In 

addition, space as absolute is considered abstract, representation of space, imaginary, 

abstract, space of reference and Euclidean. Space is also considered empty, but in 

geographical perspectives it is not blank space rather it is divided by geographic coordinate 

system that represent each element of relative space. Therefore, space is relative, it relates 

to something. Thus it is referred to, imply, ideology, relational, concrete, jurisdictional, 

landscape- built morphology, an empirical reality. This reality of relative can be represented 

as a portion, or totality of all elements. Furthermore, this relative space is viewed as empirical, 

unblock space, image space and place space. There is a synergy between time, absolute and 

relative space they must be considered together. Thus, absolute space seeks to represent 

relative space using various tools such as GIS and that imagined ideas also inform societal 

change in relative space.        

2.3 The notion of transformation 

Transformation refers to, “a marked change in form, nature or appearance; a process by which 

one figure, expression or function is converted into another one of similar value; a process by 

which an element in the underlying logical deep structure of a sentence is converted to an 

element in the surface structure; the genetic alteration of a cell by introduction of extraneous 

DNA, especially by a plasm” (Oxford Dictionary, 2019). This definition shows that 

transformation is viewed differently in relation to different disciplines i.e. biology, linguistics, 

mathematics and logic. What is emerging from these definitions is that transformation is a 

process and an end result or outcome. That is as a process refers to how an element or 

structure is changed and as an end result or outcome, refers to the emerging form, structure, 

or visualization of a changed or converted element.   

Literature shows that there are varied notions of transformation. Delz (2018 p.188); Hettne 

(2009 p.30) pointed out that the notion of, “transformation is a structural change into something 

yet unknown”. This view emerges from the book by Polany 1944 the Great Transformation, 

the author “did not know the outcome of the process- only a set of contradictory interventionist 

strategies treated as universalist projects” (Hettne 2009 p.35). The underlying assumption 

here is that the outcome of transformation is unknown, contrary to this, Jevremovic (2011 p.1) 

argues that transformation in post-socialist countries in the Central and Eastern Europe is 

central to place identity, rebranding of cities.  In reality, the physical restructuring is certain it 

is known as indicated by the maps, plans and policy frameworks, what is not certain, ‘unknown’ 
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is how such physical developments impact the community such as manifestation of (in)just 

developments. To add on, Kollmorgen (2010 p.1) suggests that social and political ruptures 

after 1989 in the Central and Eastern Europe (CEE) gave rise to transformation, with the notion 

of social changes in the post-communist society. In addition, Muller (2019 p.4) argues that 

post-communist is an “agnostic term to describe an ambiguous present and an uncertain 

future.” Drawing on Hettne (2009)’s ideas onnotion as discussed earlier, this perspective 

implies that the notion of transformation in CEE was to guide societal changes towards an 

unknown developmental path, given the societal situation that existed which could cause 

chaos and uncertainty.  This perspective does not provide any cues on whether such desired 

changes are a quest to address any social injustices. Similarly, Thorns (2002 p.2) adds that 

the notion of “transformation also implies changes over time”. Thus, time and changes 

happening in society cannot be separated. Thus, when analysing and discussing societal 

changes, it is crucial to specify the time frame being considered, because meaningful changes 

do not happen overnight.  

On the other hand, Orange and van Huyssteen (2011 p.7) argues that the notion of 

transformation, is a ‘radical agenda’ for restructuring of “space economy” to improve quality of 

life at all scales from local to national level, by means of shared,  inclusive growth, equitable 

and sustainable development. The underlying assumption is that, economic activities are not 

equitably distributed in our cities particularly small and intermediate cities. Thus the notion 

entails deconcentrating the economic activities into previously disadvantaged communities, to 

facilitate access to opportunities, improve peoples lives thereby promoting sustainable 

development.    

Furthermore, the notion of transformation includes “spatial and social” change in our society, 

which requires stakeholders support and collaborative partnerships (Spatial Transformation of 

Cities (STC) 2014 p.14). The STC (2014 p.15); Oranje (2014 p.36) reiterates that the key 

pillars of transformation are, spatial- investment in physical restructuring and society- ensuring 

people’s needs are put first. This implies, transformation of both the physical structure, society 

and systems impact on how our settlements change over time. Furthermore, spatial and social 

changes evidenced in our cities are also attributed to the role played by the public, private 

sector and residents.  In another perspective, the notion of transformation is to attain societal, 

“need for inclusivity, mobility and access, economic development that drives local and national 

growth prospects and transforms space in a manner that is socially and environmentally 

sustainable” (SACN 2015 p.4). The assumption here is that there is lack of inclusiveness, poor 

access and mobility, lack of sound economic development initiatives required to initiate a 

sustainable development path for our cities. In addition, the notion of transformation is, “to 

democratise governance and improve service provision”, (Sadiki and Ramutsindela  2002 
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p.63). In addition, Turok (2014 p.75) reiterates that, “transformation implies making the main 

institutions of government, the economy and civil society representative of the demographic 

make-up of the country. This notion implies changing the model of governing society from top-

down approach, towards a bottom up approach involving meaningful” representation and 

participation of the previously marginalized communities and also adopting public private 

partnerships to improve service delivery.  

Furthermore, Bremner (2000) cited in Sihlongonyane and Lewis (2016 p.258-262), points out 

that transformation can be grouped into three kinds namely; social transformation: which 

focuses on racial integration; economic transformation: in the city through public and private 

funded regeneration programmes which established social housing, urban development 

zones, city improvement districts, precincts among others to counter the implications of 

business decentralization experiences; and image transformation; through branding, 

marketing and reimaging initiatives from the former self of racial exclusiveness to a ‘World 

Class African City’. This conception narrates that transformation is broad and can be 

disaggregated into different forms such as social, economic, image, physical, among others.  

Moreso, Sihlongonyane and Lewis (2016 p.264-265), suggested a conceptual framework for 

transformation which emphasises on transforming the i) mind transformation: which then 

decolonise or change people’s mindset on how they imagine, think and conceptualize 

transformation ii) space transformation: emphasis is on total change of cities to create new 

urban form, structure, material aspects,  and functions iii) practice transformation: relates to 

improving capacities, changing behaviours, developing progressive policies and approaches 

towards transformation, and iv) society transformation: relates to complete change setting 

values, principles, structures, policies and attitude to work and respecting diversity. Thus from 

this framework the notion of transformation implies changing peoples mindset, practice, space 

and society fighting against inequality and injustice which is existential in small and 

intermediate towns in Africa among others.  

According to Williams (2000 p.169) the notion of transformation is focused on “social change 

in South Africa”. Although transformation has a constitutional validity, and its success in 

meandering in legislations policies, and implementation is centred on two ends. At one end, 

it’s about the way its interpreted and understood by policy makers; and on the other end it 

relates to the feasibility, enforceability of the idea as guide to direct societal development.  

Despite, being problematic as evidenced by differing notions discussed earlier, in South 

African context, the notion of transformation is suggested to comprise the following dimensions 

discussed in table 2.1.    
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Table 2.1: Dimensions of transformation 

Dimension of 
transformation 

Description 

Epistemological 

Epistemologically, transformation is centred on awakening peoples understanding 
on knowledge about the changing city. Origin and nature of knowledge about 
social change is linked to rallying cry of the marginalized, as opposed to the 
domination of global north notion of “progressive advancement and development”. 
As an African renaissance, and rendition, it validates the origination and 
advancement of global south, in particular  African experience, insights and 
consciousness of different dimensions and forms of human development.  
Westernization is always problematized, giving precedence to exogenous Western 
ideologies overshadowing exigent reality, truth, knowledge formulations that are 
rooted in indigenous communities (Delz 2018 p.189; Williams 2000 p.169). In 
addition, this does not replace western ideologies, but to indicate the paradoxical 
and dialectical perspectives between the global north and south ideologies on 
social change.   The epistemology of transformation is heuristic and hermeneutic 
to bridge the gap of missing, overshadowed indigenous perspectives on social 
practices driving change in our societies. (Williams 2000 p.169-170). In another 
perspective, Grubbauer (2012 p.36) reiterates the need to account for 
differentiation of transformation in city space and diversity of planning approaches, 
policies and urban experiences which is missing from available literature. In 
addition to this, epistemologically, local knowledge on spatial transformation in 
South Africa is highly centred on primate cities overshadowing social changes 
happening in small and intermediate cities. Thus, the notion of transformation from 
an epistemological stand point is generation of knowledge from small and 
intermediate cities on spatial transformation to broaden the understanding of urban 
restructuring in cities.  

Conceptual 

Conceptually, transformation is a mental concept, a vision. The vison of an ideal 
world without injustices, marginalization, segregation rather characterized by 
freedom, equality, democracy, attained through the mission of reconfiguration of 
the spatial order, substance, form and overall dimensions of cities. The tools, 
concepts, and methods put forward to reconfigure the spatial order includes; 
corridor development, mixed land uses among other tools. Also, Williams (2000 
p.171) pointed out that the notion of transformation is different from reformation. 
Reformation is considered as piecemeal, ad hoc cosmetic changes that do not 
change the social injustice status quo. Thus, the conceptual notion of 
transformation is well thought out “pragmatic, plan oriented, project-directed effort” 
geared to reconfigure, change, restructure the differentiated socio-political space 
and spatial order in South African cities. This notion provides cues that to 
understand spatial transformation dynamics in small and intermediate cities in 
South Africa, there is need to adopt the conceptual lens, in order to identify the 
transformation concepts put forward years back such as corridor developments, 
mixed land uses and assess that against the urban reality. This will help 
understand if our cities are spatially transforming towards the ideal world 
envisioned at the beginning of post-apartheid era.  

Historical, 
moral 

The moral notion of transformation is driven by the desire to do something that is 
just, good, right for the society and is mandated and enshrined in the constitution, 
legislations and policy frameworks. Thus in the context of South Africa, the moral 
notion of transformation arise from the need to redress historically embedded, 
inherent apartheid planning legacy of spatial segregation, marginalization, 
inequality in resource distribution, injustices, racial segregation among others. This 
moral notion is enshrined in the constitution and the various post-apartheid 
progressive policy frameworks in South Africa. Thus, this moral notion does not 
only have a spatial dimension, it also relates to improving participation of the 
marginalized in planning matters that affect them thereby redressing power 
imbalances (Orange and van Huyssteen 2011 p.7; Williams 2000 p.171). 
Historically, certain areas where excluded from planning frameworks, thus the 
notion here is to ensure that all areas within a municipal jurisdiction including 
previously excluded areas are now included in planning frameworks. Contrary, to 
this moral notion of transformation, issues of injustice, inequality, segregation, 
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marginalization are still  inherent in South African cities by extension small and 
intermediate cities. On the other hand, this dimension entails the need to analyse 
discourse in legislative and policy frameworks to identify and understand the moral 
obligations and implementation of the notion of transformation in small and 
intermediate cities in South Africa.      

Empirical 

Empirically the notion of transformation is politically contested for demarcation of 
new municipal boundaries. This process and its dialectic political, power relations 
affects the progress and extent of changes in South African cities. In another 
perspective, the empirical notion of transformation of juridical boundaries is still 
seeing light not only because of de-ethnicization in particular establishment of 
Collins Chabane local municipality. It is also a result of non-functional 
municipalities which are disbanded for financially distressed among other reasons. 
This implies that empirically to understand spatial transformation in small and 
intermediate cities in South Africa, part of the approaches or methods is to trace 
and track how the boundaries have changed over the years. 

Institutional 

Institutional notion of transformation is focused on changing governance systems 
and practices to comply with transformative planning. However, this notion is not 
without heavy resistance, defiance, ignorance in most local authorities. The 
planning legislative frameworks before the advent of Spatial Planning and Land 
Use Management Act 16 of 2013, were characterized by fragmentation, some 
favoured previous apartheid planning directives, delaying implementation of 
measures that facilitate transformation of space. Furthermore, the current 
conjecture is also lack of capacity and technical skills required to drive spatial 
transformation. Furthermore, most municipalities in South Africa are receiving 
unqualified audit report and bad capital underspending of above -15%, an 
institutional failure to utilise available financial resources to implement 
transformation projects.   

Managerial 

The notion of managerial transformation relates to employing and deploying 
experts and educated personnel with required skills to facilitate transformation. 
Indeed, elected and appointed officials were receiving training from institutions of 
higher learning on governance matters. With the advent of new spatial planning 
policy framework SPLUMA 2013, municipal readiness assessment templates were 
used to identify municipalities that require assistance and capacity training to 
facilitate the implementation of the corner stone Act for transformation in South 
Africa.  

Programmatic/ 
practical 

The programmatic/practical notion of transformation is directly related to 
manipulation of the relative, concrete, urban reality, landscape towards an ideal 
vision. The vision encompasses creating  social democratic order, non-racial, 
better morphology, reconfiguring political, economic and power relations, changing 
spatial segregation forms,  redistribution of fiscal resources, refining development 
procedures, and right to the city. These aspects, elements of land  provides for 
tracing and tracking of changes in relation to transformation projects and key 
programmes. Despite, the concerted efforts to achieve the pragmatic notion of 
transformation, the existential reality of spatial segregation among others is still 
inherent in South African cities. This is due to lack of vacant land located closer to 
opportunities, because such land is too expensive for local authorities to acquire, 
and that increasing densities are faced with resistance (Williams 2000 p.173). In 
addition, areas where social houses are being developed are far away from areas 
of opportunities perpetuating spatial segregation. In another perspective, what is 
being pointed out is that socio-spatial indicators of spatial transformation include, 
racial changes, built morphology, vacant land, density among others. 

Source: Adopted from Williams 2000 

Table 2.1 provides dimensions of transformation in South African context, for instance the 

epistemological perspective of transformation entails the need to narrate indigenous 

perspectives on how our cities are changing unlike relying on exogenous western ideologies 

of transformation.  
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What’s emerging from this whole discussion is that the notion of transformation is relative to 

‘social change’ and that the motive behind transformation depends on the developmental 

context of the writers case study. In the perspective of the global North, Central and Eastern 

Europe its seen as change into something unknown. However this conception is not without 

flaws, the intended outcomes of the changes are known, they are terms of references when 

implementing transformation programmes. What is uncertain is the implications of such 

proposed changes on people’s lives. On the other hand, in the global south with specific 

reference to South Africa, transformation is viewed as much needed radical change to redress 

the apartheid legacy of injustices inherent in the cities. Thus change is expected at the 

governance systems, space economy, urban structures among others. Figure 2.3 provides a 

summary of the notion of transformation.  

Figure 2.3: Notion of transformation 

Source: Author, 2020 

Figure 2.3, shows that the notion of transformation is linked to social changes, in space and 

societal systems to create order over certain period of time. Building on Williams (2000) 

transformation has the following dimensions; epistemology, conceptual, historical/moral, 

empirical, institutional, managerial and practical/pragmatic dimensions. These dimensions 

together provides an integrated framework of understanding the notion of transformation.  

Although, the notion of transformation is diverse, it can be broadly categorised as having the 

following aspects within the ambit of spatial/space and process or social system. The various 

aspects are presented in Figure 2.4 as outlined by Eglin (2015 p.4-5) 
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Figure 2.4: Aspects of transformation   

Source: Eglin 2015 p.4 

2.4 The notion of spatial transformation 

Literature survey reveals that other terms are used in reference to spatial transformation, these 

include; urban transformation, (Turok 2014 p.74; Gulersoy and Gurler, 2011 p.10; Schensul 

and Heller 2010 p.2; Landman 2006 p.1; Robinson 2006 p.251; van der Toorn Vrijthoff 2006 

p.61; Castells 2001 p.548), urban or spatial restructuring (Chakwizira et al., 2018 p.85; Oranje 

2014 p.37, 39; Banerjee-Guha, 2002 p.121), spatial change (Pieterse et al., 2016 p.2, Dowall 

and Treffeisen 1991 p.202) and spatial fix (Jessop 2006 p.142). This shows that spatial 

transformation is viewed differently in publications, but the underlying theme is that there are 

changes in space and overtime.   

In another perspective, literature corroborates that spatial transformation has no universally 

agreed definition ( Turok 2016 p.22; SACN 2015 p.4,10; Turok 2014 p.74,80; SACN 2013 p.1; 

Gulersoy and Gurler, 2011 p.10; Suzuki, et al., 2013 p.116; Landman and Badenhorst 2012 

p.35). This raises the question, how is spatial transformation imagined, perceived, or 

understood as? Rising to this challenge, jointly in 2013 the South African Cities Network 

(SACN) and Department of Economic Development (DED) of South Africa embarked on a 

series of social dialogue sessions (SACN 2013 p.1). The subject matter at the core discussion 

of the first session was centred on “the notion of spatial transformation in South African cities” 

(SACN 2013 p.1). What prompted this dialogue is the increasing call for spatial transformation 
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corroborated by the various progressive policy frameworks in post-apartheid South Africa. In 

light of this background, various talks and presentations by planning academics, actors and 

practitioners expressed a some-what different perspective on the notion of spatial 

transformation in South African cities (SACN 2013 p.2). The emerging pattern is that peoples 

perceptions of the notion of spatial transformation is multifaceted, competing, contradicting 

and at times contested (SACN 2013 p.1). The conflicting views and lack of agreed 

understanding of the notion of spatial transformation is a drawback towards redressing a 

myriad of challenges evident in our cities. This calls for a “radical different practice in pursuit 

of spatial transformation of South Africa” (SACN, 2013 p.2). In light of this, the study sought 

to conceptualize spatial transformation to deepen the understanding and dynamics of the 

concept. 

The notion of spatial transformation, as widely and loosely used in legislative policies, 

academia, books and journal publications, simply refers to restructuring or changes in urban 

areas over time (Maritz et al., 2017, p. 409; Maritz 2016 p.4; SACN, 2015, p. 23; Bickford, 

2014, p. 107; Turok 2014 p.74; Orange 2014 p.36; Orange and van Hyussteen, 2011 p. 7; 

Gülersoy and Güler, 2011, p. 10; William 2000 p.167,169).  This conception is limiting and 

there is a conundrum in this notion. Is spatial transformation exclusionary to rural areas and 

confined to urban changes only? It does not specify or indicate what has changed into what 

form and either such changes are negative or positive in social, economic and environmental 

terms. Also, the post socialism transformation in Eastern and Central Europe evidences spatial 

transformation towards bringing out the city image, place identity. Similarly at international 

scale, spatial transformation also refers to change in, city structure under the onslaught of 

neo-liberalism covering small changes and interventions Oranje (2014 p.3; Peck, et al., 2009, 

p. 94); basic upgrading projects in a specific locality to large-scale regional policy intervention 

(SACN 2015 p.23).   

On the contrary, spatial transformation has a different notion, scale in South African context.  

According to National Spatial Development Framework (NSDF) (RSA 2019 p.20) spatial 

transformation refers to, “the carefully-planned and well-managed process for the provision, 

rehabilitation and maintenance of infrastructure, social services and economic activities in 

settlements in such a way that (1) the segregated spatial patterns inherited from colonial and 

apartheid times are broken down, and (2) the inefficiencies, injustices and inequalities in 

access to opportunities resulting from these past patterns are corrected”. This implies special 

consideration on restructuring, change, fixing of the urban form through socio-economic 

investment to eradicate apartheid and colonial legacy that manifests in spatial segregation, 

marginalization, inequalities, inefficiencies and injustices inherent in our cities.  Thus, the 

notion of spatial transformation is not only limited to redressing colonial and apartheid 
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manifestations, it is also aimed at changing the current spatial form of post-apartheid cities 

development and growth  trajectory which exacerbates fragmentation, inefficiencies towards 

encouragement of cities that are compact, dense, integrated through means such as high-

density, infill developments, transit oriented developments among others  (Chakwizira et al., 

2018 p.85).   

What is evident from the discussion on spatial transformation, is that it is a concept, “with 

rather abstract and fluid meanings”. It is a process aimed at; socio-spatial change or 

restructuring of human settlements (Landman and Badenhorst 2012 p.4), city form 

Beauregard (1989 p.198); Turok (2014 p.77), redistribution and creation of opportunities for 

disadvantaged groups Bickford (2014 p.108); forging new spatial forms in economic, social 

and transport areas IUDF 2014 cited in SACN (2015 p.23); addressing past and post-apartheid 

injustices SACN (2016 p.58); STC (2014 p.29). In addition to spatial transformation for 

redressing injustices, another salient notion not emerging is to lead a sustainable growth path 

to protect the environment. This form of intervention is clearly stated in post-apartheid 

progressive legislations and policies, strategic development plans such as IDP’s, SDFs and 

precinct plans just to mention a few. The different perspectives emerging on notion of spatial 

transformation are presented in figure 2.5. 

 

Figure 2.5: Spatial transformation notion mind-map   

Source: Author, 2020 

Figure 2.5 a mind-map of the notion of transformation from the discussion shows how 

multifaceted  spatial transformation is. This  evidences that indeed spatial transformation is 

viewed differently depending on the development context of case study area. In the context of 
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• image place identity 
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• Time 
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• Redistribution of opportunities 
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• Process of planning and managing placement of infrastructure and services 

• Redressing fragmentation, segregation  
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• Forging new spatial forms in economic, social, environmental and transport areas 

 

• sustainable development 
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South Africa, spatial transformation is viewed from the development perspective of redressing 

colonial and apartheid planning legacy of injustice, which is also a manifest of new post-

apartheid development trajectories. To effect these desired spatial changes, planning and 

management of socio-spatial investments is guided by the normative development principles 

set out in the post-apartheid progressive policy frameworks. Thus, taking the lens of 

developmental principles set out in SPLUMA (RSA 2013), spatial transformation implies 

restructuring of human settlements into spatially just, efficient, sustainable, resilient, and good 

governed communities. However the challenge is that SPLUMA does not provide how this 

desired form of spatial transformation is measured. Hence there is need to develop tools for 

tracking and measuring the progress of spatial transformation in South African cities.  

2.5 Spatial transformation mapping triad: aspects and indicators 

This section builds from the discussion on the notion of spatial transformation. It seeks to 

conceptualize a spatial transformation triad by identifying key aspects and measurable 

outcomes that can be mapped using spatial indicators to generate empirical evidence of 

spatial changes over time. Turok (2014 p.74-79), conceptualizes spatial transformation in the 

context of South Africa in a triad of significant aspects namely; social integration and racial 

mixing, urban structure and local texture. Although, racial mixing or social integration is a 

crucial indicator of understanding progress of redressing injustices, focusing on it alone does 

not provide a complete picture of the various spatial transformation dynamics in cities. Turok 

(2014 p.75), acknowledges this perspective, stating that, “racial mixing is not a sufficient 

indicator of fundamental urban changes”. Conceptually, racial mixing is an attribute of 

demographic distribution, as such this study considers demographic distribution as a broader 

key aspect that accommodates other issues being overshadowed by the former aspect. In that 

case, the study therefore, conceptualizes that the interrelated and interconnected key aspects 

or puzzles of the spatial transformation mapping triad are, demographic distribution, urban 

structure and urban texture as presented in figure 2.6.       

 

Figure 2.6: Conceptual spatial transformation mapping triad 

Source: Author, 2020  
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In addition to the identified broad aspects of the spatial transformation triad presented in figure 

2.6,  this study also identifies indicators that can be employed to map the changes in each 

aspect. Spatial indicators are ideal for this study because, an indicator is different from other 

types of data, it refers to a model that simplifies subjects that are complex for easy 

understanding by the public and policy makers. Another perspective is that indicators are 

connected to policy, and they are regarded as an interface between data and policy (Newton, 

2001, p.17). Furthermore, indicators encountered in policies are broadly categorized as i) 

performance based indicators intended to measure the extent to which objectives are being 

met ii) issue based indicators, to show issues that requires attention such as unemployment, 

inequality, spatial segregation, land cover change among others and iii) needs based 

indicators, to inform resource distribution or allocation such as deprivation and poverty 

(Newton, 2001, p. 17). Therefore, spatial indicators are relevant in the South African context 

to generate empirical evidence required to measure, model, or track and evaluate the progress 

or performance of post-apartheid policy frameworks in facilitating the ear marked spatial 

transformation in South African cities (Bickford 2014, p. 107; National Planning Commission 

(NPC) 2012, p. 289). In another perspective the spatial indicators aid in generating empirical 

evidence to reflect on the needs and issues such as spatial injustice, inequality, segregation 

among others, being faced in post-apartheid City of Polokwane.    

2.5.1 Demographic distribution 

This aspect relates to the analysis of change in composition, and structure of human 

population, which include race, age, youth, deaths, education, just to mention a few. 

Integrating the various demographic attributes provide empirical evidence, and a better picture 

of understanding spatial transformation in cities. Thus, de-racialisation, social mixing or 

integration of different racial groups is a good attribute for understanding progress of 

redressing imposed colonial and apartheid racial segregations (Turok 2014 p.74). Turok (2014 

p.75) further points out that preliminary findings from South Africa second national census of 

2011 evidences de-racialisation of other neighbourhoods particularly lower income suburbs 

than in higher income suburbs.  Consequently, STEPSA (2016a) suggested indicators that 

can also be adopted, and tested to measure spatial transformation in South African cities. 

These indicators include analysing spatial changes in; racial diversity, household poverty, 

(un)employment, percentage youth, human capital development, and population growth. 

Similarly, Wang and Liu (2017) article titled; ‘Evolution of Urban Socio-Spatial Structure in 

Modern Times in Xi’an, China’ employed the following demographic attributes; distribution of 

age, education background, distribution of occupation, housing environment, population scale: 

sizes of family, sex ratio and total population; household registration types: urban and rural 

population.         
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2.5.2 Urban structure 

Urban structure refers to arrangement of; i) land use activities, and ii) private and public 

spaces, and degree of connectivity and density (Lehner and Blaschke 2019 p.2; Martin and 

March 1972 p.1), spatial configuration of activities Batty and Longley (1986 p.1144). 

Furthermore, urban structure also refers to; “i) the geographical distribution and fabric of the 

building stock (the pattern of development); ii) the mutual location of different functions 

(residences, workplaces, public institutions and service) within the building stock (the pattern 

of location); iii) the transport system (road network, public transport provision, and parking 

conditions); iv) water, sewage and energy supply and telecommunications systems; v) the 

urban green and blue structures (more or less natural areas within and close to the city, and 

lakes, rivers and creeks)” (Turok 2014 p.76; Næss 2006 p.2).  

Similarly, the city structure that emerged from colonial and apartheid planning and spatial 

distribution of activities manifested in segregation, injustices, inequalities in South African 

cities, by extension small and intermediate cities. Therefore, analysing spatial transformation 

of city structure helps understand progress towards redressing segregation, unequal 

distribution of activities, opportunities and injustices inherited and further exacerbated by post-

apartheid development trajectories. It provides empirical evidence, to evaluate the success 

and failures of redressing the colonial and apartheid city structure by means of comparison 

between the past and present relationship between places of residents and areas of 

opportunities and transport connectivity networks. The spatial structure of the city manifests 

through development directions from the government and other stakeholders as outlined by 

the normative development principles outline in post-apartheid legislative policy frameworks 

such as RDP, NDP, SPLUMA, SDFs, IDPs, housing develop projects, infrastructure 

investments, among others.  

Literature survey shows that various spatial indicators have been employed in different studies 

focusing on understanding spatial transformation of city structure. Wang and Liu (2017 p.7) 

employed the following urban structure indicators of spatial transformation i) Industry 

distribution- estate; agricultural and fishery; finance, insurance; mining and timber; electricity, 

gas, tap water production and supply; geological survey; manufacturing; transport and 

communications; construction; social services; wholesale, retailing and catering; education, 

culture and arts; health, sports and social welfare; state, political parties, organizations; 

scientific research and comprehensive technical service; ii) Occupation distribution - 

professional and technical; government, institution, managers/officers, and enterprise 

managers; commercial; clerical and related; production and transport; farming, forestry, 

herding and fishery.  Literature also reveals that other urban structure indicators include; 

Urban footprint :- built environment (Maritz et al., 2016; Harrison et al., 2014; STEPSA, 2016b; 
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CSIR Built Environment (BE) 2015a; Næss 2006 p.2);  Boundary:- change in city boundary, 

urban edge, (Harrison et al., 2014); Determinants of urban form:- roads, physical environment 

(Harrison et al., 2014); Residential sites:- residential neighbourhood, (formal houses, 

Townhouse units, Estate and Security village housing), gated communities, new township, 

informal settlements, Turok 2014 p.76; Harrison et al., 2014; Land use pattern:- residential, 

commercial, industrial, agricultural, institutional, (Mierzejewska 2017); Transport networks:- 

Public roads, private roads, (Turok, 2014 p.76); Utility facilities:- energy, water, sanitation 

infrastructure, (Turok 2014 p.76; STEPSA, 2016c;CSIR BE 2015b; Næss 2006 p.2); Urban 

land cover change:- growth per km2, Harrison et al., 2014; Poly-centricity (clusters):- 

employment density, population density (Amindarbari and Sevtsuk 2012 p.4; Anas et al., 

1998); Property value:- property prices bands, (Harrison et al., 2014). 

2.5.3 Urban texture 

Texture refers to  “the feel, appearance or consistency of a surface or substance” (Oxford 

Dictionary 2019) ; “the structure of a surface” Gibson cited in Grange (1999 p.50). This implies 

the physical and qualitative details of sensory experiences of a space, visual arrangement of 

urban features, their replication and deviation from the normal. Webster’s Encyclopedic 

Dictionary cited in Wei and Wang (2014 p.32) further defines texture as, “the characteristic 

structure of substances and the characteristic physical structure by the size, shape, 

arrangement, and proportions of its parts”. Thus depending on the scale of analysis of urban 

texture, it is possible to illuminate the size of blocks as either big or small, their shape square, 

rectangle, among others and the geographical magnitude of such details.  

According to Turok (2014 p.78) urban texture relates to, “a range of finer-grained, qualitative 

features of the built environment that affect the everyday lived experience of households and 

the operating environment of firms.” According to Mei (2019, p.129) urban texture relates to 

city details, which affect human vision and perceptions of a particular space, such as buildings, 

greenery, courtyard plots and roads among other elements which make a city as a whole.  

Urban texture is crucial as it helps illuminate the following features of a city; material carrier of 

historical information i.e building design, roads, economic, cultural and social contents of the 

city; guides local development, to retain city cultural aspects texture to maintain place identity; 

reflects the physical characteristics of the city, natural structuring elements, rivers, slopes, 

mountains just to mention a few; and reflection of citizens activities in the city (Mei 2019 p.136).  

Apartheid planning ensured single rigid land use zones segregating work places from 

residential areas, and the blacks had to travel from the townships to the city core for 

employment opportunities. This resulted in an urban texture characterised by concentration of 

economic opportunities, jobs in the city’s central business district (CBD), industrial areas 
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excluding other areas. Such form of urban texture is further reinforced by post-apartheid 

development trajectories of RDP houses, gated communities, shopping malls, office and 

precincts. Therefore, analysis of urban texture helps understand the progress made in 

redressing such development imbalances and unjust spatial distribution of economic 

opportunities and services among others.  

The indicators that can be employed to map spatial transformation in terms of urban texture 

includes; Density:- population, houses/built-up, jobs, settlement density (STEPSA 2016d;  

CSIR BE 2015c; Turok, 2014 p.79; Fan et al., 2012 p.10); Diversity:- mixed use developments, 

social and economic activity (Turok 2014 p.79); Proximity and access:- access to public 

services and other facilities, (Turok 2014 p.79; STEPSA 2016e; CSIR BE 2016) Quality of 

public realm:-quality of public spaces and opportunities for social interaction (Turok, 2014); 

Safety:- risks of fires, flooding, and other hazards, settlements at risk, social vulnerability; 

(STEPSA 2016f; CSIR BE 2015d; Turok, 2014). Connectedness:- links with other localities 

(Turok 2014 p.79); Housing environment:- mean building area per household, mean number 

per household Wang & Liu, 2017; Brownfields development:- infill developments, (Turok 2014 

p.80). 

The discussion on conceptualization of spatial transformation, shows that this concept is 

multifaceted. Thus in this study spatial transformation is conceptualized as comprising three 

key aspects namely changes in demographic distribution, urban structure and texture as 

outlined in table 2.2.  

Table 2.2: Aspects, and indicators for mapping spatial transformation 
Aspects Indicators Indicators (% Change in :) if  x then y 

measurement criteria 
Sources 

Demographic 
distribution 

Race  Black, White, Indian, Coloured and other  STEPSA 2016g; Maritz et 
al., 2016; CSIR BE 2015e; 
Harrison et al., 2014,  

Employment  Unemployment, employment, number of 
employees per km2,  

STEPSA 2016h; CSIR BE 
2015f; Harrison et al., 2014 

Deprivation-index Income, employment, transport, 
qualifications, owned home, 

Harrison et al., 2014 

Population scale Sex ratio, Mean family size, total population  Wang & Liu, 2017; STEPSA 
2016i; CSIR BE 2015g 

Household registration 
types 

(%) Rural population, Urban population Wang & Liu, 2017 

Age distribution % ≤ 14; % 14-59; % ≥ 60; change in youth Wang & Liu, 2017; STEPSA 
2016j; CSIR 2015h 

Educational 
background/ human 
capital development, 

(%) illiterate or semiliterate, primary 
education, junior education, senior 
education, university education, postgrad 
education  

Wang & Liu, 2017; STEPSA 
2016k; CSIR BE 2015i 

Change in poverty  Household poverty, change in % living in 
poverty 

STEPSA 2016l; CSIR 2015j, 
2015b 

City structure 

Urban footprint  Built environment Maritz et al., 2016; Harrison 
et al., 2015; STEPSA 2016b; 
CSIR 2015a ; Amindarbari 
and Sevtsuk 2012 p.4; Næss 
2006 p.2 

Boundary Change in city boundary, urban edge,  Harrison et al., 2014 

Determinants of urban 
form 

Roads, physical environment Harrison et al., 2014 
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Aspects Indicators Indicators (% Change in :) if  x then y 
measurement criteria 

Sources 

Site of economic 
development  

Business districts, industrial estates, 
commercial, number of businesses per km2, 
(manufacturing firms, finance, insurance, 
real-estate sector firms, wholesale, retail 
trade, catering, accommodation, 
construction firms), industrial building by 
type, commercial building by type, new 
industrial buildings, disappearance of 
industrial buildings, new commercial 
buildings, disappearance of commercial 
buildings, communication, social services, 
health, sports and social welfare, education, 
culture and arts, scientific research and 
comprehensive technical services, estate, 
political parties, state, organizations. 

Turok 2014; Harrison et al., 
2014; Wang & Liu, 2017; 

Residential sites  Residential neighbourhood, (formal houses, 
Townhouse units, Estate and Security 
village housing), gated communities, new 
township, informal settlements. 

Turok 2014; Harrison et al., 
2014 

Land use pattern Residential, Commercial, Industrial,  
Agricultural, institutional.  

Mierzejewska 2017 

Transport networks  Public roads, private roads,  Turok, 2014 

Utility facilities Energy, water, sanitation infrastructure  STEPSA, 2016c; CSIR BE 
2015b; Turok 2014  

Urban land cover 
change 

Growth per km2,  Harrison et al., 2014 

Poly-centricity (clusters) Employment density, population density Amindarbari and Sevtsuk 
2012 p.8; Anas et al., 1998; 

Property value Property prices bands Harrison et al., 2014 

Occupation distribution Production & transport, fishery, herding, 
forestry, farming; commercial, clerical and 
related, technical and professional, 
enterprise managers, managers/officers, 
institution, government. 

Wang & Liu, 2017; 

City texture 
(neighbourhood 
scale) 

Density  Population, houses, jobs, settlement density STEPSA 2016d;  CSIR BE 
2015c; Turok, 2014  

Diversity,  Mixed use, Social and economic activity Turok, 2014 

Proximity and access,  Access to public services and other 
facilities,  

STEPSA 2016e; CSIR BE 
2016; Turok, 2014  

Quality of public realm,  Quality of public spaces and opportunities 
for social interaction  

Turok, 2014 

Safety   Risks of fires, flooding, and other hazards, 
settlements at risk, social vulnerability 

STEPSA 2016f; CSIR BE 
2015d; Turok, 2014 

Connectedness  Links with other localities Turok, 2014 

Housing environment Mean building area per household, mean 
number per household  

Wang & Liu, 2017; 

Source: Author, 2020 

Table 2.2 shows the conceptualization of spatial transformation and the measurable 

indicators. In particular the first aspect of spatial transformation is demographic distribution, 

the spatial indicators that can be employed include mapping of de-racialisation or changes in 

race composition in post-apartheid era. This allows a comparison of race composition in an 

area between different time frameworks, a significant indicator of redressing instituted 

apartheid racial divisions.  

2.6 Concepts and theories on spatial transformation 

This section elaborates on the theories and concepts on spatial transformation guiding this 

study. It is noted that there are contestations which drives away from the context of the study 

in trying to separate a blurring thin line between certain concepts and theories. To avoid this, 

the focal point of this study is not on separating these, but rather augmenting the various 
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theories and concepts in developing a critical framework to guide the understanding of spatial 

transformation dynamics. These theories and concepts are; spatial justice, right to the city, 

critical urban theory, spatial triad, spatial dialectics and didactics, spatial turn, discourse 

analysis theories, complexity theory and theory of change. 

2.6.1 Spatial justice 

Spatial justice is contested, it is used as both a notion, theory, as well as a methodological 

approach. This study employs spatial justice as a theory in exploring spatial socio-economic 

dynamics in urban areas. The term spatial justice is a shorthand for “social justice in space”, 

(Pirie 1983 p.471) and there is a close relationship, between “socio-spatial specificities and 

conceptions of justice….”  (Dikec 2001 p.1789).  This implies that in this study on 

understanding spatial transformation dynamics in the City of Polokwane, there is no need to 

separate the terms social justice and spatial justice because they have the same undertone 

on how justice is perceived in space. Thus, the underlying assumption is that space and justice 

related matters are tangled together. In another perspective, Pirie (1983 p.470) points out that 

“the prefix spatial denotes concept context”. Thus, justice as a concept is being used in the 

context of space, spatiality, meaning justice in relation to space. Similarly, with the context of 

spatial changes that are happening in space desirable or not and manifesting into different 

forms of spatial (in)justices. Moving on to the concept of justice in this point view, Dikec (2001 

p.1799), adds that it is difficult, and not desirable, to distinguish the line between (in)justice 

“justice and injustice” as they are used in relation to spatial practices.” The underpinning 

behind this ideology is that differentiating these intertwined terms we lose the subject matter 

under consideration. In particular, when discussing hypothetical just scenario such as that of 

increasing accessibility to public transport makes an explicit assumption there is an unjust 

access to public transport.   

In another perspective, Dikec (2001 p.1789) posits that “approaches to and principles of justice 

are time and space specific”. However the nature of (in)justice is place and time specific. This 

implies that, there is dissensus on the notion of spatial justice, it’s non-totaled. It’s 

interpretation and application differs between different time period under consideration, and 

space, in particular the case study of reference. Pirie (1983 p.465) reiterates that, “Different 

notions of justice have emerged in diverse settings” which include but not limited to religion, 

continents, capitalism, post-capitalism, and disciplines. In particular, continents relate to 

space, geographical specificities such as “Africa, Asia, and Europe” (Pirie 1983 p. 465). This 

implies that the notion of spatial justice differs with geographical context and differences in 

disciplines such as political philosophers, social scientists, geographers, planners. This then 

raises the quest to understand the perceived notion of spatial justice in different time frames, 
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disciplines and also its relation to spatial transformation in the City of Polokwane and smaller 

and intermediate cities in general. 

(In)justice is a “condition” (Pirie 1983 p.467). A condition is defined as; “the state of something 

with regard to its appearance, quality or working order; the circumstances affecting the way in 

which people live or work, especially with regard to their safety or well-being; a situation that 

must exist before something else is possible or permitted” (Oxford Dictionary 2019). Thus 

spatial (in)justice in context of this study relates to the state of social things i) as they are seen,  

understood in terms of distribution as process and ii) as perceived in negative connotation as 

something that exist which is bad that which the process and spatial outcome of spatial 

transformation seeks to address to improve the well-being of society.  

According to Pirie (1983 p.467) justice can be encapsulated in line with following principles; 

i)“..a distribution is just if the position of the worst-off individual is the best it can be.” Justice is 

implied as the just spatial distribution of resources to improve the lives of the marginalized, 

worst, disadvantaged individuals in a society; ii) “justice may be decided by reference to 

absolute principles selected and imposed by an external evaluator”. In this case justice index, 

indicators, yardstick or parameters are set or measured against an idealistic utopia ideology 

by the person assessing the existing conditions in space; iii) justice as “a way of life”, relates 

to how (in)justice is subjectively perceived by the individuals being affected, living and 

experiencing the everyday life in their places.  

In another perspective, Pirie (1983 p.465) “fashioned concept of spatial justice from notions of 

social justice and territorial justice.” This notion meant spatial (in)justice happens in space, 

and the space reference denotes the spatial scale of a territory or region. However, the set 

spatial scale is limiting, (in)justices can not only relate to a territory or region rather they 

happen at all scales of person depending on the person interpreting the meaning. In this study 

the spatial scale where the dynamics of spatial (in)justices will be analysed as a manifestation 

of spatial transformation is the City of Polokwane municipal area wide scale. 

Furthermore, Davies (1968) cited in Dikec (2001 p.1786) conceptualized spatial justice notion 

in relation to evaluation of the distribution of service needs in local areas. Particularly,  “the 

distribution of, for example, income, wealth, schooling opportunities, free time, car ownership, 

and health care in society” Pirie (1983, p.465). This point of view directly links to Pirie’s 

principle on (in)justice being assessed against principles identified and applied by the 

researcher. This, clearly indicates that distribution of infrastructure, facilities and personal 

materialities not only facilitates spatial transformation, rather should also be viewed as a lens 

for understanding the dynamics of spatial (in)justices in the City of Polokwane.  In addition to 

this, Pirie (1983 p.470) argues that reference to space “is quite appropriate for comparative 
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regional research and for framing corrective policy.” In line with this perspective, a survey of 

literature pointed a knowledge gap on spatial transformation of cities in specific regions or 

spaces and classes, i.e. the Global South (Parnell and Oldfield 2014 p.4; Amindabhari and 

Sevtsuk 2012 p.2), particularly, small and intermediate (Marais and Nel 2019; Steel 2013 

p.239). Thus, space reference focus on City of Polokwane which is categorized as an 

intermediate city in South Africa and from the Global South provides empirical evidence which 

is essential in knowledge generation adding to the genealogy of understanding cities. In 

addition, the empirical evidence  assists policy markers, planners and researchers in policy 

evaluation on the progress of spatial transformation in redressing spatial injustices in post-

apartheid era.  

Pirie (1983 p.470) viewed the notion of justice “as a condition of procedural or constitutional 

decision making about spatial matters..”, which are directly linked and are “responsible for 

spatial disparities in people’s lives” (Smiths 1994, p.5, cited in Dikec 2001 p.1786). This view 

provides a different perspective, a turn from the usual focus on spatial outcomes of spatial 

transformation as they manifest into spatial (in)justices towards process itself as responsible 

for reproducing spatial (in)justices through deciding the place to provide certain infrastructure 

and public facilities among others. This implies that as the study analyses the institutional 

drivers or decision making processes on spatial transformation there is need to extend that 

note towards understanding the resultant spatial (in)justices inherent in the City of Polokwane 

and other small and intermediate cities in South Africa. Similarly, Harvey (1973) cited in Dikec 

(2001 p.1786) raised a new point of view to his earlier works that  spatial (in)justice is a result 

of “structural dynamics of the capitalist society.” In this view spatial (in)justice manifests just 

like spatial transformation, it manifest as an ideology of the ruling government. This view 

echoes Dikec (2001) earlier suggestion that the notion of (in)justice is “time and space 

specific”, meaning at the time of their writing it was towards the end of late-stage capitalism, 

where in capitalism ideologies were responsible for production and reproduction of unjust 

spaces. This perspective implies that spatial (in)justice manifests itself differently at different 

times. In particular, apartheid planning ideologies of spatial segregation resulted in spatial 

injustices, however this injustice is still inherent in South African cities attributed to the 

structural dynamics of the post-apartheid democratic governance systems.    

Furthermore Harvey, (1973, p. 15) cited in Pirie (1983 p.465) regards spatial injustice “as 

something contingent upon the social processes operating in society as a whole" A contingent, 

implying, a future desired form of just spaces attained through spatial transformation of 

communities directed by societal organisations and their institutional processes. Furthermore, 

Dikec (2001 p. 1786) points out that Harvey (1992)’s perspective building on Yong (1990), 

centred the notion of (in)justice on the conception of domination and oppression as another 
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source of injustice. Thus, through capitalism production and reproduction of space resulted in 

unequal, uneven, unjust developments geographically because of domination and oppression. 

This conception directly relates to the context of colonial and apartheid era in South Africa, 

where in white domination and oppression resulted in uneven geographical developments and 

unfair distribution of resources and services. Similarly, injustices are still inherent in the post-

apartheid era democratic governance system manifesting itself in the form of distributive 

injustices and uneven developments between the different social classes. The underlying 

assumption is that all forms of governance systems perpetuates spatial (in)justices. This, 

raises the need to analyse and understand how the post-apartheid governance systems in the 

City of Polokwane is also resulting in spatially unjust and uneven geographical spatial 

transformation. 

In another perspective, Dikec’s (2001 p.1785) argument denotes that space in particular, at 

the city scale is the spatial reference where society comes together to rise against repression 

and injustices. In doing so, spatial (in)justice is conceptualized through the triad, “which brings 

together the spatial dialectics of injustice, the right to the city and right to difference” (Dikec 

2001 p.1785).  

Spatial dialectics of injustice comprises of spatiality of (in)justices and (in)justice of spatiality 

(Dikec 2001 p.1792). Spatiality of (in)justice- “implies that justice has a spatial dimension”. 

Thus, analysing distribution of socio-economic, physical and locational aspects of space helps 

understand (in)justice as it exists in space. On the other hand, (in)justice of spatiality “implies 

the existing structures in their capacities to produce and reproduce (in)justice”, (Dikec 2001 

p.1792-93). This underpins that governance systems or processes are responsible for 

inherent (in)injustices, thus there is need to understand how the dynamic institutional process 

are contributing to (in)justices and spatial transformation in the City of Polokwane. In addition, 

Dikec (2001 p.1793), points out that spatiality of (in)justice and (in)justice of spatiality, frames 

research to not only consider one limited aspect but rather all the components and that form 

is inseparable to the processes. Thus, the focus on (in)justice should not only be limited to 

‘space’ but should extend to the processes responsible for production and reproduction of 

space, and associated political, economic and social implications thereof.   

Dikec (2001 p.1790) second pillar of the triad views spatial (in)justice, using the lens of ‘right 

to the city’ arguing that it, “implies not only the participation of urban citizen in urban social life, 

but more importantly,…active participation in political life, management and administration of 

the city..”. What is emerging here is that spatial (in)justice manifests itself through the existing 

governance systems in cities as alluded by earlier discussions. This reiterates the need to 
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assess the governance systems, in order to broaden the understanding on spatial 

transformation, the production and reproduction of spatial (in)justices in the City of Polokwane.    

On the third pillar of the triad, Dikec (2001 p.1790) views the notion spatial (in)justice through 

the lens, “‘the right to difference’,…” which is better translated as ‘the right to resist/struggle’ 

and ‘equality-freedom’. The argument is that (in)justice is a result of the imposed social 

groupings, an expression of unjust domination and suppression. Thus, domination is seen in 

space, particularly the visible built environment and less visible spaces such as institutions, 

networks, flows and distributions. Furthermore, suppression in space and process of 

spatialization manifests in production and reproduction of domination and spatial injustices. 

Thus, viewing right to difference as right to ‘equality-freedom’, implies that equality in resource 

distribution in space and having freedom to be part of the process that are influencing spatial 

(in)justices in space. 

The narrative, shows that spatial justice is similar to social justice, territorial justice, however 

the interpretation of the concept differs between time and space. Despite, the concept being 

viewed as an enigma, in general spatial (in)justice is a condition whether good or bad. Several 

key aspects emerge from literature surveyed, that are crucial in this study to understand spatial 

(in)justice as a manifestation of spatial transformation using City of Polokwane as the spatial 

referent. These aspects provides a lens that spatial (in)justice can be assessed by means of 

analysing the following; distribution of services in an area; indicators of (in)justice are set by 

the investigator; unjustness can be subjectively viewed from the perspective of residents being 

affected; space; governance system and processes; idealised contingent from representation 

of space; domination and oppression, and the triad putting together right to be different, right 

to the city and spatial justice dialectics.   

2.6.2 Right to the city 

The right to the city concept is a representation of cities and urban areas as contested 

territories, with different meanings in different disciplines (Pithouse 2013, p. 330; Attoh, 2011; 

Görgens and Donk, 2011). The different, multiple meanings and interpretations have 

implications for the spatial transformation discourse. It was popularized provocatively in 

France in 1968 by Henri Lefebvre in a piece of work, “Le Droit à la ville” (Görgens and Donk, 

2011, p. 2; Mathivet, 2010, p. 21). According to Lefebvre, (1967, p. 158) cited in Marcuse 

(2012, p. 24); Marcuse, (2009, p. 189; )  “… the right to the city is like a cry and a demand. 

This right slowly meanders through the surprising detours of nostalgia and tourism, the return 

to the heart of the traditional city, and the call of existent or recently developed centralities”. 

With respect to the spatial transformation debate the right to the city raises fundamental 

questions on how city space is produced and reproduced, allocated and redistributed with 
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implications for density, tenure and economic growth. Marcuse (2012, p. 29) posit that the 

right to the city is a moral claim founded on the basis of fundamental principles of justice and 

it refers to right to social justice. In addition, the term city is not used in conventional sense of 

the existing city, but refer to a future city and the society as a whole both urban and rural 

(Marcuse 2012 p. 29). The assumption here is that current cities structure, resource 

distribution, areas of opportunities just to mention a few are not justly distributed. Hence the 

future city is expected to incorporate principles such as sustainability, accessibility, public 

space, democracy, equity and justice, among others needed to develop human potentials or 

capabilities, to meet their needs despite their differences (Marcuse 2012 p. 29). Thus, right to 

the city has been steering spatial transformation to redress spatial injustice, and unsustainable 

growth paths inherent in cities. Hence there is need to track spatial transformation of cities to 

aid planners and policy makers in achieving right to the city. 

According to Mathivet (2010, p. 26) the right to the city concept is also referred to as the search 

for solutions or new urban development approaches towards resolving city struggles, such as 

spatial injustice, inequality, segregation among others. This implies that the right to the city 

acknowledges the shortcomings of existing strategies in steering spatial transformation and 

allows adoption of new approaches to direct spatial restructuring of cities. Although, the ‘right 

to the city’ ushers a platform, a ‘new praxis’ for citizens to express and address city struggles, 

however it runs short of suggesting solutions, or methodology on how citizens can participate 

in the use, and appropriation of space (Kitching et al., 2015, p. 138, Görgens and Donk, 2011, 

p. 1; Brown and Kristiansen, 2009, p. 17; Lefebvre, 1996 p. 150). In particular, post-apartheid 

progressive policy frameworks have been put in place to promote this new approaches to 

planning, however spatial injustice remains inherent in our cities despite more than 25 years 

of democracy in South Africa. Leading organizations collectively through the 2005 World 

Charter for the right to the city and the 2016 UN-Habitat III Policy on right to the city and cities 

for all, have put forward a framework purported to be a new paradigm, a transformative new 

urban agenda that can be used to implement the concept of the right to the city for inclusive 

sustainable planning, production and management of the city.  

The right to the city discourse serves as a tool or lens that local institutions, and academics 

can use to advance suggestion for spatial transformation to address spatial injustice 

entrenched in South African cities (Kitching et al., 2015, p. 136; Görgens and Donk, 2011, p. 

18; Marcuse, 2010, p. 87). Building across the given different perspectives, this study seeks 

to adopt the right to the city concept to understand the role of different agents in spatial 

transformation and its manifestation in different spatial typologies or forms, driving spatial 

transformation, and associated implications therefore with particular focus on City of 

Polokwane. 
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2.6.3 Critical urban theory 

The critical urban theory is used to refer to the post 1960s work of radical urban scholars or 

leftist which include Peter Marcuse, Manuel Castells, David Harvey, Henry Lefebvre, and 

others (Brenner, 2009, p. 198; Brenner, et al., 2012, p. 3). Although these philosophers had 

political, methodological and theoretical differences, they “…shared a common concern to 

understand the ways in which, under capitalism, cities operate as strategic sites for 

commodification processes” (Brenner et al., 2012, p. 3). This entails a critique, of policy 

ideologies, post-apartheid policy frameworks, development plans in the attempt to redress 

spatial injustices and the manifestations of post-apartheid development trajectories. According 

to Marcuse (2012, p. 20), to understand the phrase ‘critical urban theory’ there is need to 

define each term separately. The term ‘critical’ refers to “an evaluative attitude towards reality, 

a questioning rather than an acceptance of the world.” ‘Critical’ also mean both positive and 

negative criticism to foster possibilities for change through identifying what is wrong or right 

and that which requires change to create better communities where everyone has right to the 

city.  ‘Urban’ refers to “the societal as congealed in cities today… the intersection of everyday 

life with the socially created systemic world about us…”  ‘Theory’ refers to “the attempt to 

understand, to explain, and to illuminate the meaning and possibilities of the world in which 

practice takes place.”  

In addition, Brenner (2009, p. 198) points out that critical urban theory refers to the criticism of 

power, ideologies, injustice, inequality and exploitation, inherent in cities. Furthermore, this 

theory offers that criticism plays important functions; it exposes the role of government, and 

different agents as functions of inequality, exclusion, power, and injustice. It also intends to 

illuminate or explore alternative ways of shaping societal capacities and relations to do away 

with capitalism both in practical and theoretical perspectives (Brenner, 2009, p. 198; Roy, 

2015, p. 6). Thus, critical urban theory refers to the analysis of the society to understand and 

inform or guide the process of spatial transformation.  

The key question posed by Brenner, et al., (2012, p. 2) is how to decipher the contemporary 

challenges and possible alternatives towards the desired future cities? The critical urban 

theory offers a platform for implementing the right to the city concept to develop desired future 

cities that embed the principles of spatial justice, resilience and sustainability. It suggests that 

the action to implement or achieve the vision of the right to the city concept is to follow three 

steps namely; expose, propose and politicize (Marcuse, 2009, p. 185). Brenner et al., (2012, 

p. 2) adds that to map emancipatory alternatives for social transformation towards desired 

future cities requires understanding the current urban phenomena and its implications.  
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Thus, critical urban theory informs the study methods to be adopted to understand the complex 

spatial transformation in the City of Polokwane to expose the historical changes through 

mapping spatial transformations, their drivers, and associated implications. Furthermore, the 

study guided by this theory proposes an integrated framework for tracking spatial 

transformation.  

2.6.4 Spatial triad  

Watkins (2005 p. 209) argues that although there are other theoretical conceptions of space, 

Lefebvre’s considerations ushers  richer and insightful ways to explore relative space unlike 

other approaches. Lefebvre’s (1991 p.38) theoretical conception is explained using three 

interrelated aspects of space namely;  representations of space-conceived space; spatial 

practices- perceived space and spaces of representation- lived spaces. 

Spatial practice is also viewed as perceived space. According to Lefebvre (1991 p.38), “the 

spatial practice of a society secretes that society’s space; it propounds and presupposes it, in 

a dialectical interaction; it produces it slowly and surely as it masters and appropriates it. From 

the analytic standpoint, the spatial practice of a society is revealed through the deciphering of 

its space.” close association within perceived space, between daily reality (daily routine) and 

urban reality.” Lefebvre (1991, p.33) “embraces production and reproduction and the particular 

locations and spatial sets characteristics of each social formation. This entails that the spatial 

practice, conceals the society’s space, to alter the archaic, outdated, unconducive matters of 

society, which is required as a precondition for investigating or discussing on societal truth 

which is then produced slowly, gets mastered and taken up to inform the production of space. 

Thus, to understand how society’s space is produced and reproduced, there is need to make 

meaning of the social activities in society.  Leary-Owhin (2015 p. 3) adds that “spatial practice 

has three major elements 1) the physical, material city and its routine maintenance; 2) major 

urban redevelopment in the context of existing neo-capitalist and state power structures; 3) 

routines of daily life that conform with official representation of space.”  Thus, through spatial 

practice societal activities, the physical developments, daily routines, are analysed, and 

interpreted at various scales in a way that makes people aware, conscious and understand  

urban reality (Campbell 2018 p.e27). In line with this perspective of space as understood from 

spatial practice provides the researcher with insights on how to understand urban reality on 

societal activities, physical developments and daily routines in the City of Polokwane. 

Representation of space is also known as conceived space. It refers to “conceptualized space, 

the space of scientists, planners, urbanists, technocratic sub-dividers and social engineers… 

they identify what is lived and what is perceived with what is conceived… Dominant space in 

society” (Lefebvre 1991, p.33). This implies that spatial transformations being experienced 



44 
 

relative space, are a reflection of planners and other professionals conceptualizations of the 

lived-perceived spaces in relation to conceived spaces represented in the form of plans, maps 

just to mention a few. Leary-Owhin (2015 p. 3) also states that representation of space is 

“rational, intellectualised, official conceptions of urban areas for analytical, administrative and 

property development purposes.” Thus, understanding production of space from the 

perspective on representation of space in particular City of Polokwane implies the analysis of 

discourse on space as conceived by planners, other professionals and stakeholders 

contracted by the municipality. These discourses as conceived spaces include written text, 

land use plans, spatial development frameworks, maps, other visual representations, 

integrated development plans, design-guides, urban renewal/regeneration plans, Central 

Business District (CBD) improvement plans, and other policy documents.  

The third form of space is representational spaces which also relates to lived spaces. 

According to Lefebvre (1991 p.33) representational spaces refer to “space as directly lived 

through its associated images and symbols and hence the space of ‘inhabitants’ and users 

but also of some artists and perhaps of those, such as a few writers and philosophers, who 

desire and aspire to do more than describe.”  This implies viewing space from the lens of those 

who live in it, i) the general residents, inhabitants and ii) the philosophers, writers, artists 

(painters, poets) which are amidst of the residents as portrayed in their images, paintings, 

artistic performances (Leary-Owhin 2015 p. 3). Thus this imagination seeks to spatially 

transform, change or restructure the lived spaces to suite their own imagination. Lefebvre 

(1991, p.33) “embodying complex symbolism” “ has two major elements, 1) urban everyday 

space as directly lived by inhabitants and users in ways informed not so much by 

representations of space as by associated cultural memories, images and symbols imbued 

with cultural meaning; 2) emotional, artistic interpretations of city space by poets, writers and 

painters and others who create artistic representation of space. 

Thus, to sum up the above discussion on production of space, spatial practices represents the 

relative space as the totality of activities in society. However, this relative space is dynamic, it 

is produced and reproduced by both forces of i) representation of space- conceived plans from 

planners and other professionals in the form of guidelines and maps among others and; ii) 

representational spaces as directly lived by inhabitants, and other interested stakeholders 

which expresses their views of space using images, paintings, poems and other artistic 

performances. What’s emerging from this discussion is that understanding relative space in 

the City of Polokwane and its spatial transformation dynamics, requires moving beyond mere 

observation of existing urban reality. This implies adopting an approach that allows analysing 

how this space has been spatially transforming as influenced by both representation and 

representational spaces. 
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2.6.5 Spatial dialectics and didactics 

We need the truth substantiated by empirical evidence to understand and guide the realities 

of spatial transformation in small and intermediate cities. This theory provides a lens on how 

urban issues can be approached amidst differing notions and conceptions of spatial 

transformation from the diverse stakeholders interested in this concept. 

Spatial dialectics provides an analytical approach which aims to expose and explain, why 

spatial strategy tensions, dilemmas, and contradictions develop (Halvorsen 2019 p.448). This 

implies cities are tension ridden areas comprising various agencies and their interaction 

influence spatial transformation. The post-apartheid progressive policy frameworks and 

associated normative principles therefore guides spatial transformation of cities, yet the 

current development trajectories perpetuates and manifests in similar apartheid injustices a 

contradiction, dilemma to the desired development path.   

According to Farr (2008 p.2) Marcuse postulated that, ‘‘This world contradicts itself.’’ This 

contradiction can be reflected in two ways. Firstly, in relation to “social reality and.. 

perpetuation of injustice and inequality” the underpinning is that society is considered as 

having access to resources to overcome scarcity issues putting an end to exploitation, instead 

there is more oppression and widening of inequality in our cities. The second contradiction, 

relates to “own self-understanding” implying that “who we are contradicts with who we actually 

are” for instance we consider our system of governance as democratic yet the citizens are 

marginalized in participating on matters that affect them (Farr 2008 p.2). In another 

perspective, “Soja’s notion of socio-spatial dialectic is central to the understanding of space 

as a social product rooted in practices, disciplinary power and ideology” (Arias 2010 p.30). 

Hence, the dialectical theory is a useful tool sought after to “see things as they are” and then 

expose the existing contradictions on spatial transformation in small and intermediate cities.  

Furthermore, socio-spatial progressive changes desired is hindered by accepting the nature 

and order of present business norm.  We need the truth substantiated by empirical evidence 

to understand and guide the realities of spatial transformation in small and intermediate cities, 

this theory provides a lens on how the issues can be approached amidst differing notions and 

conceptions of spatial transformation from the diverse stakeholders interested in this concept. 

Particularly, the noticeable contradictions are that during oppressive apartheid era, apartheid 

spatial planning systems were blamed for the myriad of challenges faced in South African 

cities including small and intermediate cities such as City of Polokwane, yet in the independent 

democratic South Africa issues of spatial injustice and inequality are inherent. 
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2.6.6 Spatial turn 

The spatial turn theory was propounded by various scholars, who sought to examine spatial 

space outside the “strictly positivistic framework” usual norm by triangulating different 

approaches from multiple disciplines (Guzman et al., 2016 p.4). In particular, Henri Lefebvre 

in his study on production of space, viewed space in a different perspective as a social product 

that is “created, codified and used through social, political and everyday process” Guzman et 

al., 2016 p.4). Similarly, Lefebvre developed a spatial triad, building on Tuan’s approach on 

critical analysis of space “as real (physical) and perceived” by adding a third dimension that 

coexists together with the other dimensions which is referred to as “the lived (experienced) 

space, and can be best understood by voices and actions of those who live in and use such 

spaces every day. This discourse on different perfectives on spatial turn shows that when 

engaging in critical analysis of space, there is need to analyse space beyond “the reality of 

what we see”. The notion of spatial turn as viewed by Soja, cited in Winkler et al., (2012 p.1) 

in his mid-nineties writings called attention to be given to the neglected category of space, 

‘spatiality’. This implies that research on space should engage with both spaces, the real and 

mental space and its implications on spatial transformation. Thus, considering Soja’s third 

space provides a better understanding of the influence between, cultural construction, mental, 

geographical and physical spaces in production, and reproduction of space. Thus spatial turn 

calls  for the adoption of multiple approaches to probe on the social, political and everyday 

process that leads to the production of such spaces.  In particular, the spatial triad is one such 

a tool that helps understand space beyond the “strictly positivistic framework” by means of the 

following dimensions; representational space, representations of space and spatial practice. 

Moreover, “to turn implies retrospection, a process of stopping in the road and glancing 

backwards at the way by which one has come” (Guldi n.d). South Africa has been on spatial 

transformation path since the dawn of post-apartheid era, and there is increasing calls for 

tracking the progress of spatial transformation. A call which is a reflection of the spatial turn in 

itself that, we need to have a backward look and understand the reality of spatial 

transformation in our cities including small and intermediate towns in South Africa. However, 

the call runs short on prescribing the methods and tools that can be employed to unravel the 

spatial transformation dynamics being experienced. Hence, the spatial turn theory through the 

lens of the spatial triad (representational space, representation of space and spatial practice) 

can be adopted to deepen the understanding of spatial transformation in small and 

intermediate cities. The representational space is regarded as the ideal, imagined, vision and 

theorised space, in this perspective this would mean analysing policy frameworks to 

understand the idealized spatial transformation in South African cities. The dimension 

representations of space is conceptualized as the desired physical form of space 
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communicated as models, plans and maps by planners and other practitioners. This implies 

that the other spatial turn is the need to analyse and reflect on the physical plans, maps and 

models that were developed to guide spatial transformation in South African cities. 

Furthermore, the dimension spatial practice relates to everyday urban reality in our cities. In 

particular,  a reflection on the urban reality of City of Polokwane will help assess and evaluate 

if the desired spatial transformation championed by the representational space policy 

intentions, ideologies, that were expressed by means of maps, plans and models as 

representations of space was attained or not.      

2.6.7 Discourse analysis theories 

The use of the term ‘discourse’ is varied in the arena of discourse analysis (Fairclough 2012 

p.453). In general, discourse refers to “written or spoken communication or debate” (Oxford 

Dictionary 2019). In relation to this study, discourse therefore implies text and something said 

or talked about to convey a message or information about spatial transformation in the City of 

Polokwane. To add on, Anderson and Holloway (2020 p.190) reiterates that discourse broadly 

refers to, “talk, text and action, as well as more broadly circulating narratives, sets of beliefs 

and ways of seeing the world…. motivated by political interests, power relations, ideologies, 

rhetorical positioning, etc.” Thus, in line with the view of  Avgerou and Bonina (2019 p.72); 

Fairclough (2005 p.915), ideologies communicated through discourse have an effect on social 

changes, these changes happen in space resulting in spatial transformation. This implies that 

written and spoken communication circulates key issues, ideologies and perspective of 

viewing, understanding, and driving spatial transformation as motivated by the governance 

systems in the City of Polokwane. As a follow through, to understand this theory the broad 

question becomes; what are the sources of the discourses, ‘text and spoken communication’?  

As a response to the aforementioned question, there are multiple sources of discourses. 

Broadly published or not, the sources include but are not limited to the following; images, , 

graphs, artefacts, recording field notes, photographs, historical memoirs, diaries, interview 

transcripts, legislations and policies, legal briefs, textbooks, pictures, historical archives, 

government agencies, libraries and art galleries, internet, television (Avgeou and Bonina 2019 

p.72; Jaipal-Jamani’s 2014 pp.8-9; Shaw and Bailey 2009 p.413; Hodges et al., 2008 p.570; 

Fairclough 2005). Basically, this entails that sources of text data to examine spatial 

transformation dynamics in the City of Polokwane are broad. The sources include policies and 

legislations, government documents, archives, journal articles, textbooks, interview 

transcriptions, interview recordings, images, aerial photographs, maps and different agencies. 

Jaipal-Jamani (2014 p.4) posit that discourse analysis is regarded as “a methodological 

strategy that can be used to interpret data in situations where the researcher wants to 
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illuminate meanings in text.” Thus, through discourse analysis as a method and approach to 

examine text, the researcher will be able to gain insights on key matters of spatial 

transformation to attain the objectives of the study set out in chapter one. Just to recap; these 

objectives relates to; examining policy directions, maps of spatial transformation, drivers and 

implications of spatial transformation in the City of Polokwane.  

According to Hodges et al., (2008 p.570) approaches to; discourse analysis, or simply put the 

study of social life through text analysis (Shaw and Bailey 2009 p.413), to “illuminate problems 

and controversies in the world i.e. distributive inequalities” (Gee 2011 p.10), can be broadly 

clustered as; formal linguistic discourse analysis, empirical discourse analysis and critical 

discourse analysis. Critical discourse analysis (CDA) will be the central approach to discourse 

analysis in this study. Interestingly, the assumption of CDA is that, discourse is not merely a 

description of ideologies, it has a close association, influence on action and resulting social 

phenomena or differences, exploitation, domination in social and political practices (Avgerou 

and Bonina 2019 p.75; Fairclough 2005 p.915; van Dijk 1998 p.1)  This implies that in this 

study, text and spoken communication will be analysed to determine how the notion of spatial 

transformation have been put forward to redress the legacy of apartheid planning in the City 

of Polokwane. In another perspective, this analytical approach helps to understand how 

discourse is also perpetuating domination, and inequalities inherent in the City of Polokwane, 

small and intermediate cities by extension like any other cities in South Africa.     

Methodologically, there are three levels at which discourse is analysed in CDA namely; text, 

discourse practice and social practice (Avgerou and Bonina 2019 p.75; Blommaert and 

Buclaen 2000 p.448-449), as presented in table 2.3. 

Table 2.3: Critical discourse analysis levels   

Discourse 

analysis 

level 

Description 

Text Textual elements (Avgerou and Bonina 2019 p.75), features Blommaert and Buclaen 

(2000 p.448), which represents social and physical aspects of the world (Fairclough 

2005 p. 925). This implies discourse of different forms exists from a variety of sources 

on the reality of spatial transformation in the City of Polokwane.   

Discourse/ 

discursive 

practice 

Producing, interpreting texts, and taking action (Avgerou and Bonina 2019 p.75; 

Blommaert and Buclaen 2000 p.448). Thus, analysing spatial transformation  

discourse practice in this study helps understand how the discourse is continuously 

reproduced, interpreted and necessary action is being taken to give effect to the 

desired objects of the discourse. 
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Social 

practice 

The situational, institutional, and/or societal context (Avgerou and Bonina 2019 p.75), 

and ideological effects (Blommaert and Buclaen 2000 p.449). This implies that there 

is need to understand through discourse analysis, the reality and social institutions 

that drive spatial transformation in the City of Polokwane and by extension small and 

intermediate cities in South Africa.  

Source: Author, 2020 

Table 2.3 shows that critical discourse analysis in this study involves the analysis of text 

elements because they represent social reality of spatial transformation. This reality is a result 

of social institutional practices, which also influence discourse practices to produce and 

reproduce text on spatial transformation in the City of Polokwane.  

Conceptually in CDA when analysing text, discourse practice and social practice, the main 

issues that are addressed are; emergence, hegemony, recontextualization and 

operationalization (Avgerou and Bonica 2019 p.75; Fairclough 2005 p.932). Emergence- is 

approached from the principle that new discourses emerge through ‘reweaving’ relations 

between existing discourses. Thus, the production and reproduction of discourse on spatial 

transformation is a result of noticed failures and successes of existing discourse resulting in 

internal reweaving and recontextualization of discourse from external social institutions 

beyond the specificity of South Africa. Hegemony – focuses on determining the effect of an 

emerging social phenomena discourse practice in influencing social institutional practices and 

strategies. In line with this perspective, hegemony helps to analyse text, and unravel 

discourses, which helps to explain certain strategies adopted by social institution to effect the 

desired spatial transformation in the City of Polokwane. Operationalization: focuses on the 

resultant effect of discourse social institutions and reality, analysis is beyond text, to the 

gathering of empirical evidence showing actual changes in space of consideration. Thus, 

operationalization assisted the researcher to generate empirical evidence on spatial 

transformation in the City of Polokwane. This approach shows that empirical evidence is 

critical towards understanding the effects or progress of legislative policy discourses in 

attainment of the desired spatial transformation. Although, this operationalization perspective 

does not prescribe ways of gathering the empirical evidence required, this study identified and 

applied socio-spatial indicators to map spatial transformation in the City of Polokwane.  

To add on Miller et al., (2010 p.245), posit that CDA is characterized by the following elements, 

i) analysis of the role of discourse, language in political power dynamics in perpetuating 

inequality and social problems. That is in the context of this study discourse analysis assisted 

in illuminating the perpetuated (in)justices in the City of Polokwane; ii) in-built critical stance; 

researcher engaging in CDA must acknowledge, and accept all critical discourse. Hence, in 

undertaking CDA, the researcher was not biased but analysed discourse with a critical lens. 
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iii) contextuality; encompasses the three  levels discussed in table 2.3. iv) intertextuality; this 

allows linkages of multiple discourses. This entails that to understand spatial transformation, 

one single form of discourse is not adequate, sufficient enough, meaning to get a holistic 

picture multiple discourse, texts linked are required to support the research.   

2.6.8 Complexity theory 

There is the need to adopt the complexity theory in understanding spatial transformation and 

its impacts employing the key variables of the theory namely; emergence, agents, criticality 

and self-organization (Alberti et al., 2018 p.45; McAdams n.d. p.5).  

Agents; they make decisions that have an effect on land use and resource allocation; the 

agents are identified as follows; academic institutions, non-profit organizations, government, 

real estate developers/private developers, businesses, and household members (Alberti et al., 

2018 p.47).This implies that decisions and actions made by the agents drive spatial 

transformation. Therefore it is significant to understand the agents driving spatial 

transformation in the City of Polokwane.  

Emergence; interaction between agents, and economic markets through social networks 

result in emergent (Alberti et al., 2018 p.47), that is observable in relation to spatial 

transformations over time. The emergent manifests in the form of physical-urban growth, 

socio-spatial segregation, injustices, behavioural- travel patterns, economic changes – 

property values, environmental patterns- pollution among others. Therefore, this theory 

provides a lens to look at spatial transformation and get to ask what are the drivers and 

implications of such spatial changes taking place.  

Self-organization; increasing complexity in cities is because they evolve largely through 

interaction of internal systems and agents. This ability to self-organize increases cities 

complexity challenging the normal planning paradigm, there are always socioecological 

phenomenon that drift from the desired goals (Alberti et al., 2018 pp.48-49). This perspective 

provides a lens of understanding why spatial segregation is still inherent in South African cities 

despite over 25years of progressive planning tools in post-apartheid era. Thus despite having 

the various tools to guide spatial transformation, self-organizing systems in the city are 

resulting in complex socioecological phenomenon deviating from desired spatiality, 

manifesting in spatial segregation among others. Thus self-organization in cities result in 

instability and chaos (Alberti et al., 2018 p.49), messy, wicked planning problems (Nel 2019 

p.26). To add on, spatial transformation is one such wicked problem being faced in the 

complexity of cities. 
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Criticality: cities as self-organizing systems at different scales over time, they reach a critical 

state that propagates change such as regime shift (Alberti et al., 2018 p.49). Ability of cities to 

self-organize critically increases the vulnerability of cities to various problems. Alberti 2016 

cited in Alberti et al., (2018 p.53) reiterates that, spatial transformation in this complex systems 

of cities weakens the cities stability and resilience.  

Complexity theory helps in understanding that cities are complex systems comprising of 

different agents which interact resulting in emergent of spatial transformations. However, the 

interaction between agents and the noticeable emergent makes cities evolve. The process of 

evolving towards the desired development patterns, is also challenged by the self-organizing 

ability of cities challenging the traditional approaches to planning. This self-organising  ability 

result in emergent of spatialities that critically impact on the stability and resilience of cities. 

The implications of these subsets of complex systems of cities entails the need for new 

perspectives and approaches to understanding and planning than the traditional rational 

comprehensive planning model stipulated for development of spatial development frameworks 

(SDF’s) and integrated development plans (IDP’s). Nel (2019 p.33) suggest that, 

municipalities need to accept the complex nature of cities and their aspects and adopt new 

approaches to understanding space, time in order to practice adaptive collaborative and co-

evolution planning. 

Space should be conceptualized as relational,  it is linked to various components of the 

complex systems of cities, it is not limited to given boundary and that interactions between 

agents happen at different scales and this has different implications on the complex system of 

cities  (Nel 2019 p.33). Relational time provides a view point that planners need to understand 

that cities as complex systems are dynamic, they adapt and change at different timescales. 

Other components of the cities’ complex system change quickly, traffic flow; while others 

change slowly such as the built-up environment. It is critical that planners should also know 

that most misalignment of plans with time, focusing on political terms of office, assuming all 

plans can be linked to this short-term time frame. Thus, failing to consider relational time 

frames affects the way cities develop or attain the desired form of spatial transformation. 

Furthermore, planners need to keep on evolving and adapting as cities change with time. This 

implies that for planners to attain the desired spatial transformation, they should take a flexible 

approach, ‘swarm planning’ to policy making and planning of cities. This implies planners have 

to create an enabling environment to allow citizens to build on their own and spatially transform 

their own spaces. This perspective helps to attain the desired cities in that the government 

has limited resources and cannot build for everyone, hence enabling the environment will allow 

agents to build on their own. In addition, there is need for mutual learning between the agents 
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of change which are part of the complex system of cities. This entails adaptive collaborative 

planning, that promotes shared learning between the stakeholders. 

2.6.9 Theory of change (ToC) 

Change refers to that which the various agents seek to  attain. For instance, various agents 

seek to spatially transform unjust apartheid legacies towards just spaces in South African 

cities. On the other hand, theory is regarded as an idea, the various post-apartheid progressive 

policy frameworks and associated normative principles which seek to guide, provide a 

pathway, the means to attaining the desired spatial transformation.  Literature shows varied 

definitions of theory of change (ToC). Paina et al., (2017 p.31) views ToC from the 

management tool perspective as, “an outcome based approach which applies critical thinking 

to the design, implementation, and evaluation of initiatives and programs intended to support 

change in their context”. According to Rogers (2014 p.1)  ToC “explains how activities are 

understood to produce a series of results that contribute to achieving the final intended 

impacts.” Central to these definitions is that ToC is a technique that can be employed for 

critical retrospection, to evaluate the progress of spatial transformation initiatives in post-

apartheid South Africa.  This theory as presented in figure 2.7, provides for an analysis of how 

the planned intervention have effected change in an area of focus, the pathways guiding 

desired change in particular frameworks, maps created to direct desired spatial 

transformation. This indicates that the basis for ToC is to identify or design a framework 

(representation of space) to be used as a baseline or terms of reference for implementation 

and evaluation of change initiatives. This is crucial for the purpose of narrating the extent to 

which expected changes have happened.  

 

Figure 2.7: Theory of change (ToC) 

Source: Author, 2020 

design 

(i.e. legislative & policy 
frameworks)

implementation evaluation

Spatial transformation ideologies (visual depiction of change) 

Other influences (narrative of change) 



53 
 

Furthermore, Paina et al., (2017 p.31) argues that ToC is conceptually composed of two main 

components namely visual depiction and a narrative account. Visual depiction, implies 

identifying key indicators to map and reflect on the desired pathways of intended changes. In 

relation to this study, linked to this visual depiction component on theory of change, a set 

spatial development framework maps depicting desired spatial change are presented in the 

chapter that discusses the policy directions for spatial transformation in the City of Polokwane. 

To add on, the study further identified spatial indicators that helped to track the outcomes, 

progress of spatial transformation which are broadly categorized in the following integrated 

framework; demographic distribution, urban structure and urban texture. Furthermore, these 

spatial indicators are essential, they provide information on performance, measuring the 

extent to which the intended objectives are being met. Various progressive policy frameworks 

have been put in place in post-apartheid era to direct spatial transformation in South Africa. 

Therefore, empirical evidence on spatial transformation will aid evaluation of the performance, 

progress of attaining the desired spatial restructuring in the City of Polokwane. 

The narrative of change, describes the implementation context of the change initiatives, what 

is the problem at hand that needs to be addressed, the agents or drivers of such changes and 

by extension implications of such changes. Similarly, on narrative of change the study set out 

research objectives that seek to determine the agents and other drivers of spatial changes 

and by extension the implications associated with the spatial transformations in the City of 

Polokwane as discussed in detail in the respective chapters addressing these objectives.  

2.7 Critical spatial transformation theoretical framework 

The critical urban transformation theoretical framework informing this study is framed on the 

basis of the discussion on theoretical undertone of spatial transformation as set out in this 

chapter. Spatial transformation is multifaceted, complex setting the tone that there is no single 

approach, theory, framework, that can help unravel spatial transformation dynamics. This 

entails that it is necessary to build, an informed grounded theoretical framework to guide the 

process of inquiry on the reality, spatiality a manifestation of spatial transformation. On the 

basis of this perspective, the study developed a critical spatial transformation conceptual 

framework to guide the exploration of urban changes restricting in the case study setting. This 

framework is presented in figure 2.8. 
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Figure  2.8: Critical spatial transformation conceptual framework 

Source: Author, 2020 

The critical spatial transformation conceptual framework guiding this study is presented in 

figure 2.8. It shows that to understand the reality of spatial transformation there is need to 
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disaggregate  and understand the notion of the key terms spatial-space and transformation. 

Conceptually, the framework shows that to understand spatial transformation in a holistic 

manner the following indicators must be adopted; demographic distribution, urban structure, 

and urban texture. This implies a correlation between demographic changes in a city and the 

underlying urban structure and texture. Thus, rapid urbanization experiences correlates with 

spatial structural and texture changes in cities. In addition to this the ideology of the emergent 

spatiality can be unravelled using the complementarity of multiple theoretical perspectives. On 

the basis of this perspective the following key theories were selected to frame the exploration 

of spatial transformation dynamics namely; spatial justice, spatial turn, critical urban theory, 

spatial dialectics and didactics, complexity theory, critical discourse analysis, and the spatial 

triad. In addition to this, critical literature review of case studies on spatial transformation from 

developed and developing economies across the world is also essential. It sets the tone of 

understanding the methods, tools and techniques employed in previous studies in 

understanding the policy directions, spatial transformation indicators, drivers and implications 

of spatial transformation. The evidences from these discussions then assists in building an 

integrated framework for understanding spatial transformation.        

2.8 Chapter summary  

This chapter sets out to discuss the theoretical undertone of spatial transformation. It 

discussed the notion of space which was viewed as absolute, time, relative; transformation 

noted as having the following dimensions; epistemological, conceptual, programmatic 

empiricism and governance dimensions. Spatial transformation was conceptualized as 

follows; demographic distribution, urban structure and urban texture. To add on, this chapter 

also discussed key identified theories to guide exploring spatial transformation namely; spatial 

justice, right to the city, critical urban theory, spatial triad, spatial dialectics and didactics, 

spatial turn, discourse analysis, and complexity theory.  Building on these different interrelated 

parts discussed, a critical spatial transformation conceptual framework was developed to 

guide the exploration of urban restructuring in the case study setting.  
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CHAPTER 3 SPATIAL TRANSFORMATION DISCOURSES: INTERNATIONAL 

EXPERIENCES AND PERSPECTIVES 

3.1. Introduction 

This chapter discusses international experiences and perspectives on spatial transformation 

discourses. It provides an overview of past studies, case studies demonstrating the different 

experiences of spatial transformation in selected cities from both developed and developing 

economies across the world. This chapter begins by an introduction, followed by background 

on shifting spatial transformation analysis discourse from classical ecological school of 

thought towards structuralist analysis. Literature review on spatial transformation case study 

experiences and perspectives is discussed in sections 3.3.1 for developed economies and 

3.3.2 for developing economies. This is followed by section 3.4, which discusses the emergent 

and emerging lessons from case study reviews on spatial transformation discourses in line 

with the research objectives. Figure 3.1 provides the organizational structure of this chapter.   

 

Figure 3.1: Chapter 3 Orientation 

Source: Author, 2020 
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3.2. Background 

Historically, spatial transformation analysis of cities was grounded in the 1920’s classical 

school of thought centred on Chicago city which was shaped by classical ecological analogies 

of invasion, succession and domination (Thorns 2002 p.7; Muhammed and Onuche 2017 

p.168). In reality the development trajectories of contemporary cities follows a different, 

complex evolutionary path, process, which renders classical theories inadequate and limited 

to explain the drivers and implications of spatial transformation in cities. Bruyns (2018 p.53); 

Muhammed and Onuche (2017 p.168); Thorns (2002 p.8) reiterates that the dominant 

neoclassical theories, are criticized as ideological and deficient in explaining the complex 

drivers of spatial transformation. Hence, the shift from classical school of thought on quasi-

biological metaphor analysis to structuralist analysis of the complex web of urban systems on 

economic, political and power processes driving spatial transformation (Thorns 2002 p.8).  The 

processes and drivers of spatial transformation are complex as alluded by the complexity 

theory, and their level of significance differs between cities (Turok, 2014, p. 81; Landman, 

2006, p.2). Understanding the processes and forces driving spatial transformation is vital for 

making informed decisions on the formulation of possible strategies and tools towards 

redressing apartheid legacy, development trajectories and impacts associated with rapid 

urbanization  (Coetzee et al., 2014 p. 1; Mubiwa and Annegarn 2013, p. 4; Wray et al., 2013 

p. 6; Lauf, et al., 2011, p. 71; Sadiki and Ramutsindela, 2002, p. 57). Furthemore, Coetzee et 

al., (2014, p. 8), state that policy makers and planners cannot afford to ignore the complex 

spatial, economic and social dynamics that influence the spatial transformation of the cities. 

Harrison and Todes (2015, p.153) point out that implications associated with spatial 

transformation are “multiple, contested and complex”. According to Yu et al., (2011 p.600) 

spatial transformation has profound implications on both the natural environment (land, air, 

water) and humans. Floater et al., (2014, p.7) argue that spatial transformation leads to various 

social, economic and environmental challenges. 

3.3. Spatial transformation case studies 

This section discusses case studies on spatial transformation, to demonstrate how different 

cities around the world have approached spatial transformation to attain their objectives in 

relation to their own stages of development, development trajectories, context and dynamics. 

The case studies were strategically selected using the UN (2019b p.169-170) classification to 

identify cities belonging to developed, developing economies and by extension Brazil, Russia, 

India, China and South Africa (BRICS) group of countries. The selected cities are presented 

in Figure 3.2. 
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Figure 3.2: Spatial transformation case study countries 

Source: Author, 2020  

Figure 3.2 shows that in addition to the cities belonging to the broad groupings of developed 

and developing economies, the strategic selection was also extended to provide a wide 

coverage of the various continents. The cities from the developed economies include Toronto 

Canada in North America, Berlin Germany in Europe and Auckland New Zealand in 

Australia/Oceania. In relation to developing economies the cities selected are, Harare 

Zimbabwe in Africa, Curitiba Brazil, and Hangzhou, China. The last two case cities are 

developing economies and by extension are also part of the Brazil, Russia, India, China and 

South Africa (BRICS) group of transitioning economies to becoming developed economies.   

3.3.1. Developed economies  

This section discusses spatial transformation dynamics in the following cities in developed 

economies, Toronto Canada, Berlin Germany and Auckland New Zealand.  

3.3.1.1. Toronto Canada 

Toronto is alluded for its spatial transformation initiatives of clearing slums after post-world 

war II. It became recognized around the world as “the city that works” Brushett (2011 p.4). 

Various agents of change, stakeholders, slum dwellers, media, planners, social housing 

reformists, private developers, the bureaucrats of state evocatively unleashed a powerful 

transformative force in Toronto Canada to redress the Post-World War II squalid living 

conditions that existed, (Brushett 2011 p.1). This implies rapid population increase in the city 

had caused housing shortages and in attempting to redress the housing challenges of the 
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poor high-rise public housing and urban renewal,  spatial transformation programmes were 

initiated to “wipe out the blots on the face” of the city. 

Toronto experienced rapid urbanization, people migrated to fill the wartime industries, 

attributed to relaxed immigration policies which led to central city overcrowding. This in turn 

forced movement of people from the inner city promoting suburbanization which contributed 

to massive spatial transformation of Toronto (Brushett 2001 p.24).  Figure 3.3 shows spatial 

transformation of built-up areas in Toronto. 

Figure 3.3: Spatial transformation in Toronto 

Source: Stats Canada 2016 p.270 

Figure 3.3 shows contiguous spatial transformations for the years 1971 to 2011. Wheeler 

(2003 p.328), reiterates that Toronto enforces its planning policies to ensures that 

infrastructure is not extended,  “for more than one concession block at a time”.  This ensures 

that the city remains compact minimizing urban sprawl, spatial splintering of the city. 

Employing the conceptual spatial transformation mapping triad in Chapter two on 

demographic distribution, city structural changes and city texture changes the following spatial 

https://www.canadiangeographic.ca/sites/cgcorp/files/images/web_articles/blog/builtup_toronto.png
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transformations were noted in Toronto Canada; Demographic distribution; Toronto population 

increased significantly by 107% to 5 583 064 in 2011 from 1971 population of 2 699 927,(Stats 

Canada 2016 p.269); 2.1million in 1961 (Bourne et al., 2003 p. 253). City structural changes; 

Built up areas of Toronto were approximately, 2184km2, it increased by 1 189km2 between 

1971 and 2011 and it was considered the largest built-up, by extension the largest built up 

area increase, compared to other metros in the country. Arable land decreased by 1 063km2 

between 2011 and 1971 (Stats Canada 2016 p.6). City texture changes;- Similarly, Toronto 

had the highest population density in Canada 2011 of 3, 368person/km2, clearly indicates 

compact development. The population density increased by 411 persons/km2 between 2011 

and 2001. To add on, the high rise buildings of five-storey and above contributed to 30% of 

the 2011 built-up area compared to a proportion of 22% of the total built-up areas before 1971. 

Dwelling density was 1255 dwellings/km2 in 2011. It increased by 200dwellings/km2 between 

2001 and 2011 (Stats Canada 2016 p.6). This increased density in Toronto is attributed to the 

development of townhouses and condominium tower buildings around the city (Ibrahim 2017 

p.7; Stats Canada 2016 p.14). 

Toronto spatial transformations are influenced by rapid urbanization, personal preferences, 

land values as well as planning policy directions such as zoning and land use plans. 

Particularly, home owners have personal choices, others prefer single detached houses at the 

outskirts which are cheaper than city centre values. On the other hand some prefer 

condominiums or townhouses within the city core which are cheaper compared to detached 

houses located in city core (Stats Canada 2016 p.18). In another perspective, the spatial 

transformation of Toronto was influenced by intensive structural changes from built-up 

development activities between 1971-2011 which contributed to 64% of the built-up areas 

compared to the built-up areas pre-1971 (Stats Canada 2016 p.31). To add on dwellings 

construction, is also another factor that contributed to spatial transformation in Toronto, 

pre1971 there were 712 235 dwellings compared to 1 277 460 dwellings that were built 

between 1971 and 2011 a staggering growth rate of 179% (Stats Canada 2016 p.33).  

Increasing spatial transformation in the city is also attributed to their planning policies, in 

particular The Official Plan of Toronto channelled development in certain nodes and suburbs 

to attain the broader city’s vision of “complete community” where people can live and work, a 

mixed use development (Ibrahim 2017 p.16).  

Furthermore, spatial transformation was intensified in Toronto between 1970s – 1980 by 

gentrification and intensification which changed the character of various neighbourhoods such 

as The Water Front (Bourne et al., 2003 p. 263; Grant 2002 p.75). The drivers of spatial 

transformation in line with Wheeler (2003 p.330), can be broadly categorized as; institutional, 



61 
 

geographical, physical, technological, economic and social factors. However, the level of 

influence of these factors differ from one area to the other.  

The emergent and changes of land use activities have many social, economic, health and 

environmental implications (Ibrahim 2017 p.8; Stats Canada 2016 p.13). Land cover change 

of natural and arable land for urban development contributed to loss of Toronto’s ecological 

infrastructure mostly in the periphery (Stats Canada 2016 p.43). Particularly, urban expansion 

in Toronto is causing loss of natural land cover-wetlands, forests, grasslands, and croplands; 

and agricultural land (Stats Canada 2016 p.8). Densification; although it reduces sprawling, 

promoting compact cities, however it is resulting in loss of vacant, open and green spaces in 

the city.  This amounted to loss of 448km2 of (semi)natural land and a further arable land loss 

of 961km2 (Stats Canada 2016 p.269). Similarly, Walton (2003) cited in Bourne et al., (2003 

p.261) reiterates that between 1986 and 2001, farmland of approximately 117 000ha was lost 

to built-up activities. Furthermore, Ibrahim (2017 p.14) states that there is lack of greenspaces 

and community spaces, yet the intensive spatial transformation in the urban core is also 

mounting more pressure on the existing few amenities and parks. 

Toronto’s rapid urbanization and massive built-up areas, also affected the housing type 

diversity, values and availability of houses, social cohesion, criminality, transit, lack of 

amenities (Ibrahim 2017 p.8; Stats Canada 2016 p.14). In relation to transit, spatial 

transformation has implications on mode of travel and commuting times (Stats Canada 2016 

p.14). Furthermore, Ibrahim (2017 p.12) states that the rapid population growth of Toronto 

resulted in negative implications of traffic congestion, and that in North America the city has 

longest commuting times. On the other hand the city’s transit capacity has been failing to 

handle the rapidly increasing population and traffic in the city. To add on, Ibrahim (2017 p.8) 

states that large scale spatial transformation occurring in the down-town of Toronto such as 

gentrification have ripple effects on social well-being of the residents particularly those who 

are poor. The poor people can no longer afford to reside in these areas because of increased 

property values through gentrification and are being forced out of the areas closer to 

opportunities.   

Other implications are that the rapidly increasing population is causing traffic congestion, and 

shortage of parking spaces in the city (Stats Canada 2016 p.14). The construction of high-rise 

buildings is negatively impacting Toronto, by causing, loss of heritage value assets, loss of 

privacy because of tall buildings, ultimately resulting in loss of affordable rental housing (Stats 

Canada 2016 p.14). To add on, Ibrahim (2017 p.11) points out that extensive developments 

particularly down town have triggered property values to go up and low income earners are 



62 
 

spending nearly 50% of their salary on housing. Furthermore, this has further increased “socio-

spatial inequality and polarisation.” (Walks 2001 p.436; Brushett 2001 p.18). 

3.3.1.2 Berlin Germany 

Berlin is characterized by turbulent spatial transformation history, attributed to conflicting 

political systems (Arandelovic and Bogunovich 2014 p.1; Gornig and Häussermann 2002 p. 

332). The 20th century characterises various transformations that Berlin underwent from 

governance, to physical-spatial transformations. Of critical importance are the spatial 

transformations in the 1918 revolution, 1933 reign of Nazis into power, 1945 onwards post 

war divisions in the city, the 1961 Wall erection to divide the city, the life thereof in the divided 

city, and followed by the fall of the wall 1990s reunification of the city (Arandelovic and 

Bogunovich 2014 p.2). During the period of the  Cold War, the city was politically divided for 

more than 40years. In addition, the city was further physically divided into western and eastern 

Berlin for over 30years. This evolutionary path characterized by these different events had an 

impact on the nature, dynamics of spatial transformation in Berlin. Interestingly, it is argued 

that the boundary of Berlin is not a result of the spatial transformation of the cities landscape 

through sprawling, peri-urban expansion and the organic way of city growth. Rather it was 

demarcated around 1920s when the surrounding small towns, agricultural areas, water 

bodies, forests were strategically selected and included as part of the broader city of Berlin 

(Arandelovic and Bogunovich 2014 p.2). 

The dynamics of spatial transformation of the city in relation to demographic distribution are 

that; In 1710 the population was approximately 56 000, it increased to 265 000 in 1834, in 

1871 it rose to 826 000, the population continued to rapidly grow to 2 040 100 by 1905. The 

establishment of the Greater Berlin changed the population structure to become approximately 

more than 4million people (Arandelovic and Bogunovich 2014 p.2). To add on, during Hilter 

reign in power, the Jews were about 170 000 around 1933 and after World War II the 

population  significantly decreased to approximately 5 000 (Arandelovic and Bogunovich 2014 

p.4). These demographic changes have a profound effect on spatial transformation, because 

the higher the population more housing will be developed causing expansion of the city. In 

addition, to structural transformation of the city the following spatial transformations were 

noted; During the 12th century a network of dense linear villages along a road characterized 

by green spaces at the centre emerged. These villages spatially transformed into Berlin and 

Collin, two separate huge settlements. These two separate settlements spatially transformed 

into a unified single settlement around 1709 (Arandelovic and Bogunovich 2014 p.2).  

City growth and expansion around 1737 contributed to structural spatial transformation 

through development of gateways of the city infused with public spaces (Arandelovic and 
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Bogunovich 2014 p.2). The government’s annexation of surrounding areas, suburbs, industrial 

sites spatially transformed the structure of Berlin. The agglomeration of these various spaces 

made Berlin to be a bigger city in Europe. This had implications for planning because the large 

city complicates the already complex urban systems. To add on, the 1918 establishment of 

Weimer Republic contributed to the amalgamation of various settlements around to form the 

Greater Berlin. The spatial transformation that resulted from this integration and merging of; 8 

cities; 59 towns; 27 regions of agriculture making Berlin Europe’s biggest city during 1920s 

Arandelovic and Bogunovich 2014 p.3).  

Post-World War II,  transformation of the government into two separate entities led to structural 

spatial transformation of the city into East and West areas for a period of 40years. This led to 

the construction of the Berlin Wall reinforcing the structural division of the city into two separate 

parts (Arandelovic and Bogunovich 2014 p.5). Furthermore, the structure of Berlin was also 

spatially transformed, by the fall of the Berlin Wall around 1990s, the west and east sides were 

re-unified again to form a single city. The destructed open space at the city centre was 

concentrated with redevelopment projects, and construction of office spaces (Arandelovic and 

Bogunovich 2014 p.12). To add on Micheal et al., (2011 p.110) pointed out that the 

reunification of Berlin after collapse of the wall sparked extensive spatial transformation 

because of the developments on peri-urban, suburbanization on the urban fringe of the city. 

The other notable, city structure spatial transformation in Berlin was the merging of former 23 

districts into 12 districts in 2000 (Arandelovic and Bogunovich 2014 p.18). In another 

perspective, the “megalomanic planning of the new capital city” significantly changed the 

structure of Berlin (Arandelovic and Bogunovich 2014 p.4; Bernt et al., 2013 p.12). In an 

attempt to put Berlin on the picture with other cities with developed economies contributed to 

massive construction of houses to improve the lives of the citizens.  

Berlin also witnessed spatial transformation of the urban texture over the years. In the 1700s  

there was an emergence of architectural spatial transformations in Berlin giving it its unique 

urban texture. Grid patterns were also developed around this period. Berlin architecture and 

culture made it famous when it became a European metropolis during 1740s to 1786s under 

the rule of Frederick II (Arandelovic and Bogunovich 2014 p.2). In another perspective, urban 

texture spatial changes noted in Berlin include changes from large industrial blocks to 

construction of large districts of residential areas for the industrial workers, the Hobrecht’s 

Plan. This had a significant impact on spatial transformation of the city given the population of 

approximately more than 4million that needed housing (Arandelovic and Bogunovich 2014 

p.4).  
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Furthermore, construction of dense housing units to meet the rapid population increase during 

the industrial revolution era influenced spatial transformation of the city (Arandelovic and 

Bogunovich 2014 p.4). The urban texture of the city was disturbed by the world war II leading 

to destruction of a third of housing in Berlin. Furthermore, the city centre evidenced a dwelling 

destruction of approximately 54% (Cobbers 2011 cited in Arandelovic and Bogunovich 2014 

p.5).  Other spatial transformations of urban texture in eastern Berlin include, development of 

grandiose plazas and wide boulevards, including a television tower which was considered the 

highest structure (Arandelovic and Bogunovich 2014 p.9).  To add on, spatial transformations 

that also took place include construction of the facilities that were no longer accessible to 

either citizens as a form of compensation (Arandelovic and Bogunovich 2014 p.10). 

Different agents had an influence of the nature of spatial transformation dynamics that took 

place, particularly in 1890s there was a rejection of further annexation of wealthier suburbs to 

form part of the greater city (Arandelovic and Bogunovich 2014 p.4).  Similarly, just like any 

other city Berlin also experienced rapid urbanization due to industrial growth which also 

contributed to spatial transformation in Berlin. The central government and planning directions 

alluded the policy direction from the Hobrecht’s plan had a significant influence in driving 

spatial transformation in Berlin (Arandelovic and Bogunovich 2014 p.4). 

Real estate firms, private sector also harnessed this opportunity and began to buy land and 

develop dense housing units (Arandelovic and Bogunovich 2014 p.4). Massive spatial 

transformations were also evidenced driven by Hitler regime and the under the planning 

guidance of Albert Speer as Hitler’s main architect. To add on, the “megalomanic planning of 

the new capital city” Arandelovic and Bogunovich (2014 p.4) had a profound effect on spatial 

transformation in Berlin. In another perspective, the notion of megalomanic city was attributed 

to the ‘gold rush mentality’, envisioning Berlin competing with big league cities of the world 

such as Paris, London, New York. Leading to massive urban renewal, redevelopment projects 

contributing to development of new residential units of more than 100 000 in the peri-urban 

areas (Bernt et al., 2013 p.14)  Spatial transformation in eastern Berlin was also driven by 

planning directions which focused on rebuilding industrial areas and compensation to the 

injustices from the division wall was the main driver for spatial transformation in either side of 

Berlin (Arandelovic and Bogunovich 2014 p.9). In another perspective, spatial transformation 

in Berlin was also driven by the central government vote to make it the capital of Germany 

(Arandelovic and Bogunovich 2014 p.11). Figure 3.4 shows empirical evidence on the 

structural changes of Berlin built-up areas.  
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Figure 3.4: Structural spatial transformation of the Built-up areas in Berlin 1972-2015 

Source: Mohamed 2017 p.360 

Structural spatial transformation presented in Figure 3.4 shows that in 2015 the built-up area 

for Berlin increased to 61.2% (54 498ha) of the overall coverage area for the city from 51.6% 

(45 957ha) that was recorded in 1972. This lack of massive growth of the built up area is 
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attributed to the turbulent evolutionary process of Berlin, from World War II destructions, 

political contestations, division of the city and its reunification. Furthermore, the green spaces 

increased from 13.3% (11 846ha) in 1972 to 14.3% (12 734ha) in 2015; the agricultural land 

was lost from 14 072ha (15.8%) in 1972 to 2 191ha (2.46%). Interestingly, the forests 

coverage grew from 13.5% (12 024ha) in 1972 to 16.28% (14 497ha).  

The implications of the structural spatial transformation led to political separation and spatial 

segregation, cultural division into two parts leading to lack of social cohesion between people 

belonging to one nation (Arandelovic and Bogunovich 2014 p.6). To add on, Gornig and 

Häussermann (2002 p. 331), states that governance systems and structural spatial 

transformations of Berlin’s division for 40years had serious implications of being isolated from 

internal development, which also made the  city to lose “its dominant position”. Furthermore, 

the restructuring of Berlin after fall of the fall resulted in negative implications on other locations 

of the city which were closer to the wall, because people decided to relocate to other areas on 

the outskirts, (Bernt et al., 2013 p.14). This implies the settlements and developments closer 

to the wall that divided Berlin suffered from dereliction as developments were being spatially 

targeted in other areas far away from this conflicted area.  

3.3.1.3 Auckland New Zealand  

The spatial configuration of Auckland, New Zealand was shaped by urban sprawl for several 

decades, mostly dominated family homes that were detached and having yards linked by a 

strong network of motorways and arterial roads. This made it one of the cities in the world that 

is highly dependent on cars, with limited users commuting by rail and bus. This is a result of 

the 1950’s-80s automobile oriented transport spatial transformation policies (Salmon 2015 

p.17; Early et al., 2015 p.223). However there have been increasing calls for spatial 

transformation in Auckland for the previous “3 or 4 decades” Gu et al., (2019 p.374) and 

ultimately, the mid-1990s witnessed a change in development ideologies. The Auckland 

Regional Council (ARC), began initiatives to drive spatial restructuring of the city through 

management of urban growth and development such as compact cities, urban limits, 

densification, intensification, concentration and corridor developments along existing public 

transport routes (Salmon 2015 p.17; Early et al., 2015 p.223). However this was met with 

resistance by other agents of change namely; central government, North Shore City and 

residents. Similarly, in 1990s South African spatial transformation initiatives and practices 

were also met with resistance by various agents of change a movement famously known as 

not in my back yard (NIMBY).   

According to Salmon (2015 p.18), the government of New Zealand legislated for the 

establishment of an integrated Auckland Council an abandonment of fragmented governance 
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systems, and concentrated powers in the Mayor’s offices to facilitate “top-down decision-

making and policy implementation.” This implies promoting unitary governance systems to 

reduce tension, dilemmas and conflicts between multiple government sector departments and 

decentralization of powers from the central government. The vision of the new Mayor was 

similar to that of the previous Auckland Regional Council (ARC) and similar development 

ideologies. This development is similar to South Africa, the post-apartheid progressive policy 

frameworks retains the very same development trajectories which still perpetuates spatial 

injustices, marginalization of the poor.  The legislation also mandated for the development of 

a spatial transformation strategic plan dubbed ‘Auckland Plan’ a discourse in itself, aimed at 

directing the management of urban growth and development. The plan promoted development 

of compact city, 75% of dwelling to be within existing urban limit, edge by the year 2040, grow-

up not out. On the contrary, the strategy to grow up (vertically) was criticized by the public and 

Auckland council. This favoured their own quality compact city of less up and more outward 

(sprawling) developments of 160 000 (40%) dwellings. To add on, the strategic plan was also 

met with varying political support, the central government had a differing view to the plan. This 

clearly evidences the propositions  of spatial dialectics and didactics theory that cities are 

characterized by contradictions of the desired spatial transformation, there is always dilemma 

between the agents of change and that it’s a tension ridden process. Despite intensive public 

participation processes in developing, adoption and implementation of a strategic plan, the 

very same stakeholders resist implementation of the plans they put forward, a contradiction of 

‘what we want with really what we want’. 

The Auckland strategic plan, was also focussed on spatial targeting of infrastructure 

development such as transport, particularly public transport as a catalytic programme for 

spatial transformation. The transport infrastructure developments included Britomart transport 

centre, commuter rail network electrification, western line double tracking, motorways. To add 

on another key transport programme is the development of Central Rail Link which gained 

central government support after being resisted several times (Salmon 2015 p.19; Early et al., 

2015 p.227). Another key implementation pillar is the 2013 Unitary Plan an augmenting 

strategic discourse to Auckland Plan. The spatial transformation ideologies, concepts and 

tools put forward include residential up-zoning,  intensification, densification. Despite this plan 

being purported to be promoting compact city development, the reality is that it further 

promoted outward growth by increasing dwellings to be developed outside the urban limit, 

edge from the aforementioned 160 000 (40%) by the Auckland Plan to 270 000 (67.5%) 

dwellings (Salmon 2015 p.21; Early et al., 2015 p.224).  

Auckland city is also experiencing housing shortages, its population exceeded housing supply, 

ownership of homes declined. This housing crises is attributed to Auckland rapid urbanization 
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further exacerbated by price escalation of both houses and residential developable land 

(Terruhn 2020 p.134; Salmon 2015 p.2). Terruhn (2020 p.137) adds that the last 10years 

evidenced 90% increase in house prices and a further 15-20% increase in rents in the last 5 

years. In particular, (Cole 2017 p.3) substantiates that spatial transformation through 

gentrification in Auckland i.e. Glen Innes suburb ‘hailed the greatest spatial transformation 

project of New Zealand’, Hobsonville point resulted in negative implications on land values, to 

approximately $1 million, from an average of $400 000 around 2011. This clearly indicates 

that spatial transformation in relation to population increase has negative implications on 

housing supply and affordability. Collins (2010 p.940) states that international students influx 

in Auckland are also worsening housing demand “studentification” in the city. Thus, rapid 

urbanization is a concern around the world especially for developing countries that are not 

prepared to harness the opportunities and constraints associated with such population influx. 

To cater for the increasing housing demand, the Unitary Plan proposed liberalization of 

housing development rules to allow brownfield and greenfield housing development.  

On the contrary, the government preferred addressing housing crises through ad hoc interim 

measures through the Housing Accord. The accord aimed to develop more houses, fast track 

housing delivery process, easy market pressures in line with desired spatial transformation as 

alluded by the Auckland Plan. To add on, the spatial targeting in brownfield and greenfield 

was also proposed of designating Special Housing Areas where processes of development 

are shortened to speed housing delivery. The policy directions also indicated that the following 

limitations, two storey mixed housing in suburban zone and maximum height of three storey 

mixed housing in urban zone. This implies increasing densification in the inner city where there 

is access to opportunities, limiting commuting and reduced transportation costs than 

promoting suburban developments that increases the cost of infrastructure and service 

provision. The plan also provided for identification of greenfield to be included in the urban 

fringe, which are regarded as potential future development areas. A process that helps direct 

the spatial structure of the city as it spatially grows, unlike sprawling without control which has 

undesired implications on the city (Salmon 2015 p.21-26; Early et al., 2015 p.227). 

Cities are complex systems with various agents, their interaction forges new emergence, self-

organization and criticality of the ways in which cities spatially transform over time. Similarly 

Salmon (2015 p.27) posit that complex system of Auckland city influenced spatial 

transformation of the city in many ways. In particular; cultural norms such as strong preference 

of detached houses with yards and use of private cars contributed to spatial splintering of the 

city over the years.  This resonates with 2012-14 survey report which showed that trip travel 

by car as the most dominant (77%), (18%) pedestrian, (4%) public transport and less than 1% 

for cycling (Ministry of transport 2015 cited in Salmon 2015 p.27). Rapid urbanization, in 
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Auckland also resulted in increased density over the years, a positive spatial transformation, 

changes in old cultural norms towards dense areas affordable areas and younger population 

a reflection on differences between different age groups (Early 2015 p.231). Similarly, rapid 

influx of international students in Auckland caused spatial transformation of the city through 

studentification, from construction of new-building apartments or student complexes (Collins 

2010 p.946). Figure 3.5 shows the precincts in the CBD experiencing spatial transformation 

through studentification and its relative location to the universities. 

Figure 3.5 City texture: Studentification spatial transformation in Auckland CBD 

Source: Collins 2010 p.943 

Figure 3.5 shows that the area along Hobson street is experiencing spatial transformation 

through the development of student housing in the CBD. This shows that educational 

institutions play a significant role in influencing spatial transformation of their host cities. 

Furthermore, spatial transformation was also acknowledged as a threat to erosion of cultural 

character, urban texture and other high valued areas of the city. Hence their cultural norm was 
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to protect the erosion of such characters from degradation, which was also identified as being 

not adequately articulated by the Unitary Plan (Salmon 2015 p.28). Policy directions were also 

recognised as significantly influencing spatial transformation in Auckland. In particular, 

Auckland Unitary Plan provided for spatial targeting of Special Housing Areas, in brownfield 

and greenfield areas for housing development. To add on, Cole (2017 p.2) pointed out that 

the plan also proposed “inclusionary zoning” to facilitate inclusive development of affordable 

housing in Auckland. This policy also resulted in spatial transformation of the urban structure, 

the urban edge from the Metropolitan Urban Limit to the new Rural-Urban Boundary which 

extended the spatial coverage of the city. In another perspective, Salmon (2015 p.29) adds 

that local boards and residents had also a role to play in spatial transformation through pushing 

for planning restrictions in their areas. In addition, infrastructure development responsibilities 

are divided between multiple stakeholders, private developers, council controlled 

organizations, Auckland Council and the central government (Salmon 2015 p.33). This offers 

synergies, resilience, political will and shared infrastructure investments costs towards spatial 

transformation of the city. On the other hand, the Watercare Services a council controlled 

organization responsible for water infrastructure development pointed out that spatial 

transformation in the built up area of the city such as densification has negative implications 

on water provision (Salmon 2015 p.33). It suggested that proposed densification should be in 

phases so that they upgrade water infrastructure in stages unlike opening up the whole built 

up area for densification which strains the existing infrastructure and facilities. Similarly, on 

infrastructure investment, the New Zealand Transport Agency (NZTA) played a critical role in 

spatial transformation of Auckland (Salmon 2015 p.34). It is responsible for providing national 

highway road infrastructure, partly funding of public transport, development of local roads and 

also fund raising for infrastructure development. Salmon (2015 p.36); Early et al., (2015 

p.233); pointed out that spatial transformation in Auckland also resulted in negative 

externalities such as pollution, congestions, noise and greenhouse gas emissions. 

Furthermore, other implications of spatial transformation in Auckland that were identified 

include; accumulation by dispossession Cole (2017 p.7), increased value of land, constraints 

in financial markets, residential segregation (Salmon 2015 pp.39-51). Cole (2017 p.1) 

reiterates that the Unitary Plan further reinforces segregation through making Auckland, a 

liveable city for the following class of people; land owners, developers, and investors. This 

shows a spatial turn, retrospection is needed in order to understand how the planning 

discourse, tools are perpetuating and manifesting in injustices.       

3.3.2 Developing economies  

This section discuses spatial transformation dynamics in the following cities in developing 

economies, Curitiba Brazil, Hangzhou China, and Harare Zimbabwe.  
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3.3.2.1 Curitiba Brazil 

Curitiba is heralded across the world as one of the best exemplar’s of sustainable development 

(Rosário 2016 p.113; Duarte et al., 2011 p.81); bus rapid transit cradle for the world (Lindau 

et al., 2010a p.17). The city has over 50 years of enlightening urban planning in attaining 

various fronts, objectives, such as socio-economic, environmental and by extension spatial 

transformation. The revolution, radical intervention approaches that were adopted more than 

half a decade ago successfully resulted in spatial restructuring of Curitiba.   

According to Rosário (2016 p.114; Duarte 2011 p.86) 1942 Agache Plan for Curitiba was a 

vision of radial city with a structure of concentric avenues that were wide, properly defined 

urban zones by function and largely reliant on automobiles, private cars. The implementation 

of the plan was faced with challenges of rapid urbanization in the 1960s when the population 

grew to an approximate of 400 000, (Rosário 2016 p.114). Ideally, this warranted a new 

approach to cope with the continued population growth estimated for the metropolitan area in 

2018 to be 3 579 000 UN (2018 p.26); from the 1950’s population of approximately 150 000 

(Macrotrends 2020).  

The agents of change that realised the need for a new approach with the anticipated 

population increase included local professionals and the city opened a bid for development of 

a new masterplan to guide spatial transformation amidst the rapid urbanization and 

deterioration of the city centre.  The team that won the bid made a proposal that the city should 

establish the Institute of Research and Urban Planning of Curitiba (IPPUC- Instituto de 

Pesquisa e Planejamento Urbano de Curitiba) and it was created in 1965. This institute has 

been a strong pillar, driver for the successful spatial transformation of Curitiba, despite 

changes in the political climate over the years. Its critical role is to continuously monitor the 

city’s spatial transformation process, adjust spatial transformation policies in changing 

economic, administrative and political climate (Rosário 2016 p.114).  

The radical innovative approaches adopted to spatially transform Curitiba include, integrating 

land-use and public transportation, stimulating sustainable developments, decongestion of the 

CBD promoting pedestrianization, urban regeneration programmes, transforming of old 

quarries into public parks, teaching recycling at school as way of life, preservation of culturally 

significant buildings through the Transfer of Construction Potential, an incentive for transfer of 

development rights for retaining historic buildings from the 19th century (Rosário 2016 p.114).      

The integrated land use and public transport of Curitiba emphasized growth on key structural 

axis, providing for the outward growth of the city ensuring high rise, dense developments 

promoting easy access to opportunities along the key corridors (Rabinovitch and Leitman 1996 
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p.48).  The resultant Curitiba spatial transformations from the BRT are presented in Figure 

3.6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.6 City structure: Transport network spatial transformation Curitiba 1974-2015 

Source: URBS 2020 

http://www.urbs.curitiba.pr.gov.br/uploads/galeriaNoticaImagens/9ac9a6e355139c1dc84ae07fb1c85e6ddef785ee.jpg
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The incremental implementation and upgrading of bus rapid transit (BRT) integrated land use 

and public transport system as the city gradually grows is the key cornerstone of successful 

spatial transformation of Curitiba (Rosário 2016 p.115; Lindau 2010a p.17). The BRT system 

is supported by dedicated corridors of more than 83km, with above 350 stations and 

articulated buses with multiple doors to minimise boarding time (URBS 2020). The success of 

this system is further strengthened, by zoning legislations consolidating Curitiba’s radial five 

transportation corridors ‘structural axes’. In another perspective, the finer grained Curitiba city 

textural spatial transformations that are common along these corridor areas include, a linear 

transit oriented development (TOD) supported by a trinary road system on each of the key 

structural axes (Lindau et al., 2010b p.276) as shown in plate 3.1. 

 

Plate 3.1 City texture: spatial transformation through TOD Curitiba   

Source: URBS 2020 

http://www.urbs.curitiba.pr.gov.br/uploads/galeriaNoticaImagens/bf39fe2034e89fb2a685e4e1e15ebe24ebaf39f2.gif


74 
 

The linear TOD along the structural axis of Curitiba plays a  critical role in spatially transforming 

the city texture. Plate 3.1 shows that,  along the BRT structural axes corridors, a trinary system 

was developed, supported by 2 linear blocks of high intensity, high density, high-rise 

developments with mixed uses followed by gradually decreasing densities, lower building 

heights, as one moves away from the centre of the corridor. This concept successfully 

transformed the city texture as evidenced by URBUS photo image presented in plate 3.1. This 

implies integrated land use and public transport, TOD are crucial catalytic tools for spatial 

transformation of cities. 

To add on, the success of the BRT is also influenced by externalities as agents of change, 

resulting in rapid spatial transformation of the city. This is noted in that, as cities are complex 

systems, this complexity is also linked to being part of the global village hosting the 2014 FIFA 

World Cup ensured the fast tracking of finances from the central government expediting 

infrastructure development in line with the spatial transformation plans of the city (de Oliveira 

Cavalcanti et al., 2017 p.395; Rosário 2016 p.115). Part of the noticeable spatial 

transformation from this event were evidenced by airport improvements, avenues were 

widened, among others.  

The continued growth of Curitiba as metropolitan city is considered having negative 

implications on the sustainability of one fare for any destination in the city. The outward 

expansion, longer travels trips and tripled number of users makes the one fare for all 

destinations to be unsustainable as the shorter trips can no longer adequately cover expenses 

for longer commuting distances, consequently  tax payers money is now being used to bail 

out the system.  The good quality life of Curitiba from its spatial transformation has also 

negative implications on the poor. Consequently, living costs have increased forcing low-

income earners to live outside the city reinforcing spatial injustices, increased commuting 

hours (Rosário 2016 p.117). Zari (2018 p.170) reiterates that rapid  urbanization in Curitiba 

has resulted in acute housing shortages, spatial segregation of the poor into informal 

settlements (favelas) just like any other cities in Brazil. To add on, this spatial targeting of 

development also results in lack of development in other areas of the city, and the increased 

population poses challenges of increased waste in the city (Rabinovitch and Leitman 1996 

p.52)  

Furthermore, BRT innovative responses to unprecedented rapid urbanization was not an easy 

road; various negative implications and barriers had to be resolved for the success of the 

system. According to Lindau et al., (2010a p.23) some barriers that were met include: i) lack 

of planning capacity; this was resolved through participation of interested stakeholders, the 

creation of the IPPUC and URBS which are strong technical teams to manage, and monitor 
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the development needs of the BRT system in Curitiba, ii) opposition from transport industry 

leaders; the government made a coalition with the transport industry and also granted financial 

conditions that appeased the industry leaders, iii) limited funding access; forced adoption of 

sound financial management strategies, limiting costly road expansions, low cost design of 

bus stops, iv) resistance of paradigm shift; alternative modes of transport such as rail were 

rejected because they were too costly than upgrading the BRT system, v) structural 

corridor/axes lack of right of way; to counter this instead of developing new wider roads and 

existing roads were upgraded to trinary roads.     

3.3.2.2 Hangzhou China 

Qian (2012 p.431) epistemological dimension on approaching spatial transformation, reveals 

that even in China the understanding of cities is also skewed towards the major cities, and 

realities of intermediate or provincial cities is vague. Hence the spatial turn, and emerging 

analysis on restructuring of provincial cities is helping fill this knowledge gap particularly 

Hangzhou.  China’s incredible economic transformation over several past decades resulted in 

spatial transformation of the metropolises, particularly Zhejiang province capital Hangzhou,  

also known as China’s ancient capital (Wei 2012 p. 396-8; Fan et al 2012 p.6).     

The central government of China provided the overall frameworks and directions driving 

development and spatial transformation in the process of cities transition from socialist to post-

socialist urban spaces amidst rapid urbanization. Whereas, the triple process reform of 

globalization, marketization and decentralization is also empowering local cities 

administrations as major agents, drivers of change focusing on local economic and spatial 

developments, guiding investments from private sector in line with national and local spatial 

transformation directions (Wei 2012 p.397). 

Since 1980s, Hangzhou experienced significant spatial transformation in its attempt to find its 

position, survival strategies for, economic development, urban growth, against its competitor 

Shanghai and globalization at large (Wei 2012 p. 398; Qian 2012 p.432). In this pursuit several 

spatial transformation initiatives, programmes were rolled out, notably;  

Hangzhou transformation into a world-class tourism city; various infrastructure development 

projects were undertaken to position itself as tourist destination by opening of museums; 

beautiful landscape developments; upgrading of historic sites, new sites were identified, and 

added to list of tourist and cultural sites, temples; hand craft industries and development  of 

shopping centres (Oranje 2014 p.47; Wei 2012; 399). Some of the tourism related spatial 

transformation projects that were initiated include; Xixi Wetland 2005, 11.5km2; Hangzhou 
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Paradise 1999 1.3km2; Hangzhou Future World 1997 0.25km2; and Song Dynasty City 1996 

0.4km2 (Wei 2012 p.400). 

Rescaling of administrative geography;- another spatial transformation approach adopted was 

rescaling of administrative authority in line with central policy directions; redetermination of 

jurisdictional boundaries to increase control over a bigger area. Qian (2012 p.432) points out 

that through rescaling around 2001, Hangzhou's land area grew to 3068km2 from 683 km2. 

Consequently leading to increased availability of land for further developments of 

suburbanization as part of the broader city’s process of economic growth and spatial 

transformation (Wei 2012 p.401). Consequently this made land to be available for construction 

of new towns making it possible for spatial restructuring of the city through polycentric 

developments. To add on Zhang et al., (2018 p.99) digitized municipal land survey maps and 

established that Hangzhou built-up land area spatially transformed to approximately 390km2 

in 2010 from 150km2 in 2000.  

Promotion of polycentric developments;- commonly most cities in China are dominantly 

characterized by a single core. Similarly Hangzhou pre-1990s main urban restructuring focus 

was on the inner city, interestingly around mid-1990’s spatial transformation focus changed 

(Wei 2012 p.400; Qian 2012 p.432). It made a spatial turn from a monocentric compact city to 

polycentric development of multiple new towns and industries as activity nodes that are linked 

together, distributing opportunities across a wider geographical area opposed to concentration 

of opportunities at the city core (Wei 2012 p.400; Liu et al 2011 p.718).The new towns that 

were developed contributing to polycentricity and overall spatial transformation of Hangzhou 

include; Linping (2010 7.5km2); Dajiangdong (2009 500km2); Linjiang (2003 160.2 km2) and 

Qianjiang (2001 21km2) (Wei 2012 p.400; Qian 2012 p.443). 

Hangzhou also adopted urban restructuring strategies such as urban development zones the 

spatial targeting of certain areas as special economic zones for high-tech, enterprise 

developments, to attract foreign investors (Zhang et al., 2018 p.104; Wei 2012p.400; Qian 

2012 p.432).  Hangzhou Economic and Technological Development Zone (ETDZ) (1993 

104.7km); Hangzhou High-Tech Zone 1990; 1997 Binjiang;  Xiaoshan Economic and 

Technological Development Zone 1990 - Shibei: 9.2km, Qiaonan: 18.8km -Jiangdong: 105km; 

Zhijiang Tourism and Vocation Zone (1992, 9.88km) (Wei 2012 p.400). 

Other spatial transformation development projects include establishment of education 

districts, to harness the active role of institutions of higher education in a knowledge economy 

as incubators of innovation, research and development (Wei 2012 p.400). The institutions 

districts developed over the years include; Binjiang Higher-Educational District 1.82km2; 
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Xiaoheshan Higher-Educational District 4.96km2;  Zhejiang University-Zijingang Campus 

(2001, 2.06km2); Xiasha Higher-Educational District (2000, 10.91km2). 

Development of  a new CBD, the Qianjiang New Town to free up space and attract other 

businesses, tourism a similar approach to that of other cities in China, particularly Pudong 

district in Shanghai (Oranje 2014 p.48; Wei 2012 p.402). Furthermore, infrastructure 

developments were also undertaken facilitating structural spatial transformation of Hangzhou, 

which includes; Shanghai-Hangzhou High Speed Railway 2010;  Hangzhou East Railway 

Station 2008; and and Xiaoshan International Airport 2000 (Wei 2012 p.400).  

In another perspective, Fan et al., (2012 p.6); Liu et al., (2011 p.708), pointed out other policy 

directions that influenced spatial restructuring includes the central state test piloting of land 

banking, land trusts and bonds to finance land required for development and spatial 

transformation of Hangzhou. To add on, Liu et al., (2011 p.721), points out that spatial 

restructuring of Hangzhou, was also influenced by private sector role in urban development.Liu 

et al., (2011 p.706) also points out that the other drivers of spatial transformation of Hangzhou 

include, easy  accessibility, employment opportunities, establishment of industrial activities, 

road infrastructure, spatial planning policy directions, markets, the Qiantang River. These 

initiatives, developments discussed in relation to Hangzhou China contributed to spatial 

transformation over the years.  

Figure 3.7 evidences how the structure of the built-up area of Hangzhou have spatially 

transformed between the years 1983-2008. Hangzhou spatially transformed from a 

monocentric built-up city centre around 1983 in light shed of grey around West Lake to a 

polycentric city sprawling over a larger area as of 2008. The city gradually grew in all directions 

splintering to the outskirts, as facilitated by the newly developed special economic zones. In 

particular, there is evidence of massive spatial transformation around the Xiashan ETDZ, 

Hangzhou ETDZ on the eastern side of Hangzhou, and further on southern side of the city.   

Theoretically, using the lens of spatial turn, a retrospection of the processes of spatial 

transformation points to a myriad of challenges being experienced in Hangzhou, China. In 

particular, the growth and development trajectory is considered, unsustainable and the city in 

general not liveable for the urban poor (Wei 2012 p. 407). This manifests in injustices in the 

city, failing to provide adequate residential places, public spaces, and transportation. 

Furthermore, Hangzhou economic growth and rapid urbanization caused the boom of real 

estate business, resulting in sky rocketing of property prices particularly around the West Lake 

area, more than tripled in other suburban areas (Wei 2012 p.403; Liu et al., 2011 p.718). In 

2009, the prices of apartments had increase 10 times fold to US$400/ft2 in previous 10 years 

(Wei 2012 p.403). Similarly, this increased expenses on life is affecting the poor and lowly 
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paid working class. Increased rapid urbanization also affected the city by putting pressure on 

provision of services, the environment, agricultural land was lost, water bodies, lack of 

services, and social life, cohesion (Wei 2012 p.404). 

Figure 3.7: Spatial transformation of built-up areas Hangzhou 1983-2008 

Source; Wei 2012 p.403  

To add on, the competition for investment with other bigger strongly established city 

economies such as Shanghai is becoming costly, wasteful of financial resources that can be 

redirected to improve quality of lives of the poor and addressing growing environmental related 

problems (Wei 2012 p.404). Urbanization and spatial transformation also exerted pressure on 

https://www.google.com/imgres?imgurl=x-raw-image:///4956c043b4c4b8cbbec2c09507042eaba529de5d141e0982683bcf12887648f7&imgrefurl=http://content.csbs.utah.edu/~weiy/PDF/Wei12HI.pdf&tbnid=y7jEtEPAVkkbhM&vet=12ahUKEwje0eC0lOPnAhXW_IUKHb27AXYQMygAegQIARAX..i&docid=nvxZiIsMJ6Fq2M&w=906&h=1075&q=Fig.%203.%20Expansion%20of%20urban%20built-up%20area%20in%20Hangzhou,%201983e2008.&ved=2ahUKEwje0eC0lOPnAhXW_IUKHb27AXYQMygAegQIARAX
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the growth of the CBD, a new CBD had to be developed resulting in construction of the 

Qianjiang New Town. Spatial transformation in Hangzhou also resulted in negative 

implications as some of the historical and cultural sites were destroyed. Wei (2012 p.400)  

reiterates that along the internationally known Grand Canal, only a few historical sites still 

exist,  other historical neighbourhood buildings were demolished for development. To add on, 

there are no more historical, cultural buildings on the newly built Song Dynasty city as it was 

redeveloped on a farmland from scratch (Wei 2012 p.400).  

3.3.2.3 Harare Zimbabwe 

In line with, Muronda (2008 p.36) spatial transformation dynamics in Harare can be described 

in 3 epochs namely; 1st epoch 1890-1946, 2nd epoch 1946 to 1980, and the 3rd epoch 1980-

post-independent to present time. 

1st epoch 1890 to 1946 

The  1st epoch 1890-1946 witnessed slow rate of spatial transformation in Harare. In 1890 

about 8 150Ha (81.5km2) of land was reserved by the pioneer column ‘British migrants’ for 

urban development, separated from farmlands that surrounded the area (Muronda 2008 p.37). 

The structure of the area was characterized by various open spaces, isolated infrastructure, 

few residential buildings, grocery stores, a main street (Mudimu 1989 cited in Muronda 2008 

p.37). The demographic distribution in relation to race was largely composed of whites (90%), 

mostly immigrants from Britain. The area began to experience urbanization attributed to 

increasing migrants over the years, from around the world United Kingdom, India, Portugal 

(Muronda 2008 p.37). This increasing population led to spatial transformation of the city 

through outward expansion. It is argued that the lack of availability of expected quantities of 

mineral reserves in then Salisbury (now Harare) turned the pioneer columns to agriculture 

making the town’s economy to be dominantly agrarian (Muronda 2008 p.36). Furthermore, 

other minimal spatial transformation took place because of the development of railway 

infrastructure around 1888 by British South Africa Company (BSAC). In 1935 a city status was 

granted to Salisbury, although the population was below 20 000 (Muronda 2008 p.38).  

2nd epoch 1946 – 1980 

The period after 1946 saw spatial transformation resulting in the disappearance of open 

spaces, reduced isolation and concentrated infrastructure development in the city centre. 

Furthermore, economic functions started to diversify from the dominance of agrarian activities.  

The infrastructure developments that drove spatial transformation include, construction of 

government buildings, more roads, the first international airport was built in around 1951 

increasing mobility and accessibility. 
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Around 1960s the manufacturing sector grew, attracting in migration of semi-skilled labour 

required in the manufacturing sector. Demographically, this resulted in spatial transformation 

of the racial composition of the overall city because of increased black migrants coming for 

employment opportunities. In response to the increasing migrant workers, and colonial 

ideologies of racial segregation, segregated townships were established contributing to further 

spatial transformation and expansion of the city (Kamusoko et al., 2013 p.324). The high 

density black townships that were created include site and service scheme Dzivarasekwa, 

Kambuzuma, Marimba Park, Highfield and Mbare; low density suburbs created for the white 

colonial community include Marlborough, Mt Pleasant, Mabelreign, Hatefield and Borrowdale 

and the townships created for the mixed race include Cranborne, Arcdia, Breaside just to 

mention a few (Munzwa and Wellington 2010, p.133; Muronda 2008 p.38).  To add on, in 

1970s Chitungwiza city with a population of approximately 15 000 emerged out of the growth 

of St Mary’s and Seke townships. These townships were established by the colonial 

government, locating Africans approximately 25km far  away from Harare CBD and specially 

designated for churches and missionary services (Kamusoko et al 2013 p.324). Furthermore, 

spatial transformation of Harare was also increased by the establishment of an informal 

settlement, Epworth by war refugees attributed to 1970’s liberation war struggles (Kamusoko 

et al., 2013 p.324).  

3rd epoch Post-independence 

During this post-independence epoch, the notion of spatial transformation was to reorganise 

the society, improve the economy in line with the ideologies, objectives, political interests of 

the ruling party (Muchadenyika and Williams 2017 p.34). Interestingly, around 1980s, spatial 

transformation had made an urban conurbation to be evident characterized by a clearly 

defined CBD. In this era, spatial transformation is also noticeable on the urban texture, 

particularly more high rise buildings, and increased urban density. Demographically, the city 

transformed into a multi-racial society. Furthermore, spatial transformation through sprawling 

was also evidenced in this era. The higher income social class moved to the outskirts of the 

city developing new suburbs escaping various issues that emerged from rapid urbanization of 

the city such as congestion. 

Soon after the 1980’s Zimbabwe’s independence migration controls were abolished and the 

city experienced rapid urbanization due to influx of rural migrants (Marondedze and Schutt 

2018 p.3). Rapid urbanization in post-independence contributed to extensive spatial 

transformation of areas around Epworth because people who could not secure 

accommodation in the city  were relocated to this unplanned informal settlement (Kamusoko 

et al 2013 p.324). Consequently, this rapid urbanization and sprawling of the city in post-
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independence caused the redetermination of the cities boundary over the years (Munzwa and 

Wellington 2010 p.138).  

In another perspective, the spatial transformation of Harare in the 3rd epoch, post-

independence is further substantiated by the work done by Marondedze and Schutt (2018 p.8) 

as shown in Figure 3.8. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.8: Spatial transformation in Harare 

Source: Marondedze and Schutt (2018 p.8) 
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Remote sensing and geographic information systems (GIS) was employed to indicate spatial 

transformation of land uses in Harare between 1984 and 2018. The net land use area spatial 

transformations presented in Figure 3.8 are that; the CBD and industrial area slightly increased 

to 7.17% in 2018 from 3.7% in 1984; high-density residential suburbs (HD) grew considerably 

to 24.50% in 2018 from the land area coverage of 5.81% in 1984. Another noticeable decrease 

in land area is the spatial transformation of vegetation land from 50.35% in 1984 to a land 

cover of 25.08% in 2018. Similarly, another loss was recorded in rainfed crop land 15.85% in 

1984 to 10.47% in 2018 and water bodies decreased from 3.60% in 1984 to 0.31% in 2018 

(Marondedze and Schutt 2018 p.9). Adding to this, Marondedze and Schutt (2018 p.11) 

argues that the drivers of these spatial transformations include; availability of road 

infrastructure, gentleness of slopes, and informal settlements growth.          

These substantial spatial transformation in low density areas are best explained by the various 

post-independence spatial transformation programs that were initiated by the central 

government; The 1990s Economic Structural Adjustment Programme (ESAP); facilitated 

spatial transformation because non-residential activities were permitted in the residential 

areas. These informal city evolution activities of self-organization from interaction of agents of 

change had started long before 1990 which include, development of offices and shops; 

medical centres and institutions; general maintenance and warehouses; home industries as 

indigenisation and economic empowerment, inline with the statutory instrument 216 of 1994 

(Muchadenyika and Williams 2017 p.35). To add on, Fast Track Land Reform Programme 

(FTLRP) 2000s, was political programme which had far reaching spatial transformation 

implications. This programme disregarded planning systems leading to development of 

unplanned human settlements, including peri-urban areas causing spatial splintering of the 

city. Over this had negative implications because of lack of infrastructure developments, 

services, water, electricity among others (Muchadenyika and Williams 2017 p.34).  

Furthermore, Post-2000 is also known of the ruling political party interfering in planning 

promoting illegal occupation land, leading to considerable spatial transformation in the city, 

(Muchadenyika and Williams 2017 p. 34). Other peri-urban developments that  increased the 

rate of spatial transformation were also a result of the parallel planning by central government 

ministry mandate of delivering services and planning and development without involving local 

municipalities. The planned open and recreational spaces in the residential areas were further 

converted to other built-up uses, causing spatial transformation in terms of change of use in 

the Regional Town and Country Planning Act (RTCPA) of Zimbabwe (Muchadenyika and 

Williams 2017 p. 35). Housing cooperatives established on political basis of the ruling party in 

disguised agenda of housing provision also disregarded planning systems. These 

cooperatives also engaged in allocation of land, designing layouts and approving house 
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developments leading to rapid spatial transformation in urban areas (Muchadenyika and 

Williams 2017 p. 35).  

Consequently, rapid urbanization in the city resulted in various implications, the city exceeded 

its carrying capacity (Muronda 2008 p.39). This implies overloading of basic infrastructure and 

services, transport services became stressed, and maintenance challenges arose. The 

economy became stagnant, started going down, the number of unemployment increased, 

there is huge disparity between the rich and the poor, informal settlements mushroomed all 

over the city, causing environmental degradation. In particular, the population influx in Epworth 

an unplanned and informal settlement, implied increased number of people without access to 

basic services, sanitation, clean water, and no community facilities (Kamusoko et al., 2013 

p.324). To add on, Marondedze and Schutt (2018 p.11) indicates that spatial transformation 

of Harare through the built-up area expansion resulted in loss of water bodies, cropland and 

vegetation. This challenge of reduced water bodies is strongly affecting Harare because most 

households have not received tap water over the years. On the other hand, political 

interference in spatial transformation planning impacted negatively on the planning practice 

impinging on the responsibility of planning resulting a myriad of social issues because of lack 

of proper planning. Wetlands are also being lost because of political interference in land 

allocation  leading to an unsustainable growth path (Muchadenyika and Williams 2017 p. 37).  

Furthermore, Munzwa and Wellington (2010 p.139) pointed out that the implications of spatial 

transformations include urban poverty; increased crime rate, informal business and shortage 

of housing, ruralisation of the city core, shortage of electricity, and  illegal land subdivision. 

3.4 Emergent and emerging lessons from case study reviews on spatial transformation 

discourses 

Case study reviews on spatial transformation dynamics, corroborates that the classical urban 

land use models of 1920’s grounded on Chicago City are inadequate, limited in explaining the 

emergent spatiality’s in contemporary cities. The emergent lessons from literature review on 

spatial transformation case studies guided by informed grounded theory and content analysis 

in relation to study objectives can be summarised as follows; 

3.4.1 Policy directions for spatial transformation 

It is evident from the case studies literature review that policy directions provide a pathway for 

spatial transformation rather than the classical norm of organic growth, invasion and 

succession. In particular, the Official Plan of Toronto channelled development in certain nodes 

and suburbs, ‘Auckland Plan’ and the 2013 Unitary Plan promoted spatial targeting (Early et 

al., 2015 p.224). To add on, policy directions in Curitiba resulted in development of the most 

successful bus rapid transit (BRT) system a cradle for the world (Lindau et al., 2010a p.17). 
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Furthermore, Rosário (2016 p.114); Duarte (2011 p.86) pointed out that the 1942 Agache Plan 

for Curitiba was a vision of radial city. Interestingly the spatial structure of Curitiba resembles 

a radial city with structural axis radiating outwards from the city centre. In addition to the policy 

direction of promoting linear TOD along the structural axis of Curitiba played a critical role in 

restructuring the city. Similarly policy directions in Hangzhou pre-1990s changed urban 

restructuring focus on the inner city, monocentric developments towards polycentric 

developments by spatial targeting which promoted industry growth, establishment of new 

towns, and education institutions,  (Wei 2012 p.400; Qian 2012 p.432; Liu et al 2011 p.718; 

Rabinovitch and Leitman 1996 p.52). To add on, Fan et al., (2012 p.6); Liu et al., (2011 p.708), 

pointed out that other policy directions that influenced spatial restructuring includes the piloting 

of land banking, trusts and bonds to finance land required for development and spatial 

transformation of Hangzhou. Furthermore, Zimbabwe’s policy directions of 1990s Economic 

Structural Adjustment Programme (ESAP), Fast Track Land Reform Programme (FTLRP) 

2000s, had far reaching implications on spatial transformation. The policy directions 

disregarded planning restrictions imposed on the use of land facilitating incompatibility of land 

use such as permitting non-residential activities within residential areas. The FTLRP, policy 

directions promoted land inversion, development of unplanned human settlements, causing 

spatial splintering of the city. 

3.4.2 Spatial transformation indicators 

The emerging lesson on spatial transformation indicators from literature review on the case 

studies conforms to the conceptualized aspects to track and understand spatial transformation 

namely; demographic distributions, urban structure and urban texture. Methodologically, the 

identified examples from case study reviews demonstrate approaches that can be adopted to 

map and provide empirical evidence on spatial transformation in cities. Table 3.1 provides 

examples of spatial transformation indicators identified in the case study reviews. 

Table 3.1: Spatial transformation indicators 

Aspects of 

spatial 

transformation 

mapping triad 

Spatial transformation indicators 

Lefebvre’s Triad-‘Spatial 

practice’-Maps of spatial 

transformations 

Demographic 

distributions 

Population changes, (Arandelovic and 

Bogunovich 2014 p.2; Marondedze and Schutt 

2018 p.3);  

- 

City structure 

 

Built-up area growth (Arandelovic and 

Bogunovich 2014 p.2); Mohamed 2017 p.360; 

Wei 2012 p.403  boundary changes, Arandelovic 

Figure 3.3 built-up areas 

Toronto, Figure 3.4 built-up  

areas Berlin,  
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and Bogunovich 2014 p.4; Bernt et al., 2013 p.12;  

Cole (2017 p.2); Qian (2012 p.432), transport 

network,  

Figure 3.6 transport network 

Curitiba 

Figure 3.8 built-up areas 

Hangzhou 

Figure 3.9 built-up areas 

Harare 

City texture 

 

Density-population, dwellings, (Arandelovic and 

Bogunovich 2014 p.4; Early et al., 2015 p.231; 

building heights Collins 2010 p.946, architectural 

changes (Arandelovic and Bogunovich 2014 p.2; 

city blocks (Arandelovic and Bogunovich 2014 

p.4) 

Figure 3.5 Studentification 

Auckland CBD 

Plate 3.6 TOD Curitiba 

 

Source: Author, 2020 

Table 3.1 shows that from the case study reviews, spatial transformation indicators identified 

conforms to the broad categories of demoraphic distributions, city structure and city texture. 

In particular, the city structure spatial indicators identified are changes in built-up areas, city 

boundary changes, and transport networks. To add on, using the lens of Lefebvre’s spatial 

triad, ‘spatial practice’ maps have been identified to represent the reality of spatial 

transformation. In particular table 3.1 listed that the maps presented in literature shows spatial 

transformation in built-up areas; and transport network changes. These evidences from case 

study reviews entails that the conceptual approach of spatial transformation indicators can be 

adopted in this study to generate empirical evidence on spatial transformation in small and 

intermediate  cities, by extension City of Polokwane.   

3.4.3 Drivers of spatial transformation 

The emergent trajectories of spatial transformation are driven, created and recreated by the 

interactions between the different agents, the governance systems, discourses embedded in 

the complex parts of cities’ economic, cultural, social, and political system as a whole. This 

entails that there is no single pathway to spatial transformation in cities as purported by the 

classical land use theories for organic growth, invasion and succession. The complex nature 

of cities, different development contexts, and trajectories plays a major role in setting the tone 

for urban restructuring in line with the ideologies of the political leadership (Li & Li, 2009 cited 

in Wei 2012 p.397). Thus, different factors and drivers influence spatial transformation, 

however their level of significance and influence differs across different scales of cities and 

time (Turok, 2014, p. 81). Table 3.2   provides a summary of the drivers identified from the 

case studies.
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Table 3.2: Drivers of spatial transformation 
Drivers  Factors (if x then y) where x is factor and y is spatial transformation Source 

Governance/ political  

State control  Ibrahim 2017 p.16; Arandelovic and Bogunovich 2014 p.2; Salmon (2015 p.18); Wei 2012 p.397 

Spheres of government/institutional design, boundary determination Arandelovic and Bogunovich 2014 p.4; Qian (2012 p.432) 

Allocation of resources  Salmon 2015 p.33 

Administrative level Wei 2012 p.397 

Fiscal expenditure de Oliveira Cavalcanti et al., 2017 p.395; Rosário 2016 p.115 

Design and implementation of policies  Arandelovic and Bogunovich 2014 p.4; Early et al.,2015; 

Ideology of political organizations, private sector Liu et al., (2011 p.721), Kamusoko et al., 2013 p.324 

Spatial characteristics/ 

biophysical factors 
Physical characteristics of the area  Wheeler (2003 p.330) 

Social and cultural norms 

Migration, demographic changes; Urbanization  
Stats Canada 2016 p.8; Early, et al., 2015; Wheeler (2003 p.330); Arandelovic and Bogunovich 2014 p.4; Rosário 

2016 p.114; Zari (2018 p.170); Wei 2012 p.404; Muronda 2008 p.37 

Preferences (living areas, driving) Stats Canada 2016 p.8; Salmon (2015 p.27) 

Income and employment Liu et al., (2011 p.706), 

Community organization, housing cooperatives   Muchadenyika and Williams 2017 p. 35 

Housing development Arandelovic and Bogunovich 2014 p.4; Bernt et al., 2013 p.14;  

Economic drivers 

Employment opportunities Zhang et al., 2018 p.104; Wei 2012p.400; Qian 2012 p.432 ; Liu et al., (2011 p.706), 

Technology Wheeler (2003 p.330) 

Market forces (increased real estate prices), property markets. Stats Canada 2016 p.8 ; Early et al.,2015; Liu et al., (2011 p.706), 

Suburbanization Micheal et al., (2011 p.110);  

Attractive city life Rosário 2016 p.117). 

Change in economic function of city Wei 2012 p. 396-8; Fan et al 2012 p.6 

Private sector investment,  Arandelovic and Bogunovich 2014 p.4 

Infrastructure development  
Stats Canada 2016 p.16;  Arandelovic and Bogunovich 2014 p.5; Salmon 2015 p.19; Early et al., 2015 p.227; 

Oranje 2014 p.47; Wei 2012; 399; Liu et al., (2011 p.706), 

Industrial development 
Arandelovic and Bogunovich 2014 p.4; Zhang et al., 2018 p.104; Wei 2012p.400; Qian 2012 p.432; Liu et al., 

(2011 p.706), 

Education and health facilities Wei 2012 p.400 

Gentrification, Urban renewal;  
Bourne et al., 2003 p.263; Grant 2002 p.75). ; Ibrahim (2017 p.8) ; Arandelovic and Bogunovich 2014 p.12 ; Cole 

2017 p.3 

Source: Author, 2020 

Table 3.2 shows that the identified drivers can be broadly categorised as governance and political, spatial characteristics/biophysical, social and 

cultural norms, and economic drivers. This provides the researcher with a lens to understand spatial transformation in the case setting.   
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3.4.4 Implications of spatial transformation  

In line with right to the city, critical urban theory, theory of change there is need to evaluate the outcomes of change initiatives, desired city future 

an outcome of interaction between change agents. Table 3.3 outlines the identified implications from case study reviews. 

Table 3.3: Implications of spatial transformation 
Implications Factors Sources  

Environmental 
Air pollution, Environmental degradation, Forest 

reduction, Waste sink reduction 

Ibrahim 2017 p.8; Stats Canada 2016 p.13; Salmon (2015 p.36); Early et al., (2015 p.233); Rabinovitch and 

Leitman 1996 p.52; Marondedze and Schutt (2018 p.11) 

Economic 

Traffic congestion Ibrahim 2017 p.12; Stats Canada 2016 p.14; Salmon (2015 p.36); Early et al., (2015 p.233); 

Long travel hours Ibrahim 2017 p.8; Stats Canada 2016 p.14; Rosário 2016 p.117). 

High transport costs/ and provision of public transport Rosário 2016 p.115 

Infrastructure backlogs, pressure on existing 

infrastructure 
Wei 2012 p.404; Munzwa and Wellington (2010 p.139) 

Urban renewal  Gu and Shen 2003; 

Decline of city centre Munzwa and Wellington (2010 p.139) 

Shortage of parking Stats Canada 2016 p.14 

Social  

Social inequality/polarization Cole 2017 p.3; Ibrahim (2017 p.8); Walks 2001 p.436; Brushett 2001 p.18);  

Studentification  Collins 2010 p.946;  

Loss of cultural character Salmon 2015 p.28; Collins 2010 p.946; Wei (2012 p.400 

Lack of safety  Munzwa and Wellington (2010 p.139) 

Inadequate basic services Wei 2012 p.404; Muchadenyika and Williams 2017 p.35) 

Informal settlements development, informality Kamusoko et al 2013 p.324).; Munzwa and Wellington (2010 p.139) 

Loss of open spaces Stats Canada 2016 p.8; Ibrahim (2017 p.14); Wei 2012 p 407 

Poverty  Ibrahim (2017 p.8); Munzwa and Wellington (2010 p.139) 

Loss of affordable housing, exorbitant property prices Cole 2017 p.3; Ibrahim (2017 p.11); Stats Canada 2016 p.14; (Terruhn 2020 p.134; Salmon 2015 p.2 

Housing backlogs Terruhn 2020 p.134; Zari (2018 p.170)Ibrahim 2017 p.8; Stats Canada 2016 p.14;; Salmon 2015 p.2;  

Poor territorial cohesion Ibrahim 2017 p.8; Stats Canada 2016 p.14 

Governance/ 

policy  

decentralization Salmon (2015 p.18) 

Development conflicts/ structural class conflicts Arandelovic and Bogunovich 2014 p.6); Lindau et al., (2010a p.23) 

Spatial planning, 

monitoring, 

evaluation 

Limited funding, wasteful expenditure Wei 2012 p.404 ; Lindau et al., (2010a p.23) ;  

Lack of capacity Lindau et al., (2010a p.23) 

Urban sprawl/ spatial splintering 
(Bernt et al., 2013 p.14).; Early et al., 2015 p.223 ; Salmon (2015 p.27) ; Wei 2012 p.403 ; Munzwa and 

Wellington 2010 p.138 

Polycentric developments Wei 2012 p.401 

Loss of agricultural land  Stats Canada 2016 p.8; Bourne et al., (2003 p.261) 

Spatial segregation  Cole (2017 p.01); Salmon (2015 p.36); Early et al., (2015 p.233); Arandelovic and Bogunovich 2014 p.6); 

Illegal subdivisions, land invasion Munzwa and Wellington (2010 p.139) 

Uneven developments Walks 2001 p.436; Brushett 2001 p.18). 

Source: Author, 2020 
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The implications of spatial transformation identified from case study reviews can be broadly 

categorized as environmental, economic, social governance/political, and spatial planning, 

monitoring and evaluation as indicated in table 3.3. For example the environmental 

implications discussed in literature review include environmental degradation, forest 

destruction, loss of wetlands just to mention a few. This frames a better understanding on 

aspects to be further investigated on implications of spatial transformation in cities.   

3.5 Chapter summary 

This chapter discussed the evolution and development of spatial transformation discourses. 

The background on spatial transformation analysis was provided setting the tone that 

contemporary cities follows a complex evolutionary path. This is evidenced by spatial 

transformation case study reviews from cities from both the developed and developing 

economies around the world. The reviewed spatial transformation case study cities are 

developed economies; Toronto Canada, Berlin Germany, Auckland New Zealand, and 

developing economies; Curitiba Brazil, Hangzhou China and Harare Zimbabwe. The emergent 

lessons from the spatial transformation case study reviews were also discussed in line with 

the research objectives. The lessons were framed based on policy directions, spatial 

indicators, drivers and implications of spatial transformation. This provided a lens of 

understanding the methods, and tools that can be adopted to investigate spatial transformation 

dynamics in cities.  
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CHAPTER 4 RESEARCH METHODOLOGY 

4.1 Introduction 

This chapter describes the methodology that guided this research study on exploring spatial 

transformation dynamics in the City of Polokwane (1996-2016). The details on the orientation 

of adopted research methodology is presented in figure 4.1.  

 

Figure 4.1: Chapter 4 Orientation 

Source: Author, 2020  

Section 1 introduces this chapter, followed by section 2 which discusses the pragmatic 

paradigm, adopted as the overarching philosophical framework, while section 3 discusses the 

mixed methods research approach which guided this study. Section 4 discusses the case 

C
h

a
p

te
r 

4
: 

R
e

s
e

a
rc

h
 M

e
th

o
d

o
lo

g
y

4.1 Introduction

4.2  Research phylosophy: pragmatic paradigm 

4.3 Research approach: mixed methods

4.4 Case study research strategy

4.5 Research design

4.5.1 Unit of analysis

4.5.2 Study population

4.5.3 Study sample

4.5.4 Sampling procedures

Stratified random sampling

Purposive sampling

Snow ball sampling 

4.6 Data collection

4.6.1 Primary data collection

Questionnares 

Key expert interviews

Observations

Mapping

4.6.2 Secondary data collection

Institutional documents & records

Key spatial transformation 
textbooks

Geospatial datasets

Internet & library databases
4.7 Data reliability and validity

4.8 Data analysis,  presentation & interpretation

Quantitative data 
analysis

Qualitative data analysis

4.9 Research limitations

4.10 Reconnaisance

4.11 Ethical considerations

4.12 Chapter summary



90 
 

study research strategy highlighting its relevance in this study. This is followed by section 5 

which highlights the research design, whilst section 6 expands on the adopted data collection 

tools. Section 7 explains adopted measures on data reliability and validity, leading to section 

8 which clarifies methods of data analysis, presentation and interpretation. Section 9 clarifies 

research limitations encountered, section 10 highlights study reconnaissance, section 11 

reflects on ethical considerations and lastly, section 12 provides a summary of this chapter.    

4.2 Research philosophy: pragmatic paradigm 

This research enquiry on understanding the realities of spatial transformation in the City of 

Polokwane is underpinned by the pragmatic research paradigm. The researcher followed 

Creswell and Clark (2018 p.52); Leavy (2017 p.13); Creswell (2008 p.10); Mackenzie and 

Knipe, (2006 p.196), suggestion that in the lens of pragmatic paradigm, the critical issue in a 

research inquiry is the research problem being investigated and it is important that all possible 

research approaches, strategies and methods that work be employed to uncover the truths 

about the issue being studied. This denotes that, the researcher was empowered to employ 

mixed methods research approach, adopt several strategies to augment data collection 

methods and analysis to unravel spatial transformation dynamics in the City of Polokwane 

4.3 Research approach: Mixed methods 

The premise of pragmatic paradigm Creswell and CLark (2018 p.55); Creswell (2008 p.10); 

Mackenzie and Knipe, (2006 p.196),  underpinned the adoption of mixed methods approach 

in this study to understand the reality of spatial transformation in the City of Polokwane. This 

allowed the researcher to triangulate theories, paradigms, strategies, qualitative and 

quantitative data and analysis methods as summarised in table 4.1.  

Table 4.1: Application of pragmatic paradigm and mixed methods   

Ontology- reality of 
spatial transformation 
as understood based 
on the following key 
research questions 

(epistemology) 

Theoretical 
perspective/ 

Paradigm 

Methods 
(mixed) 

Data collection tools 
(examples) 

Outcome/contribution to 
knowledge 

What are the policy 
directions for spatial 
transformation in the 
City of Polokwane? 

Interpretivist/ 
Constructivist 

Qualitative 
methods  
Visual data 
analysis 

Document analysis, 
Interviews, Visual data 
analysis 

Policy directions on 
spatial transformation in 
the City of Polokwane 

What are the spatial 
transformations that 
occurred in the City of 
Polokwane? 

Interpretivist/ 
Constructivist 

Qualitative 
methods 
dominate 
triangulated 
with 
quantitative 
methods  

Document reviews 
Visual data analysis 
Matrixes, Links, 
Polygon/ Area/ Point 
data/nodal analysis, 
reconnaissance survey, 
mapping, Interviews, 

Maps of spatial 
transformation in the 
City of Polokwane  
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Observations, ground 
truthing, 

What are the drivers of 
spatial transformation 
in the City of 
Polokwane? 

Transformative Qualitative 
methods with 
quantitative 
and mixed 
methods.  

Questionnaires, expert 
interviews,  
reconnaissance survey, 
content analysis, EFA 

Drivers of spatial 
transformation in the 
City of Polokwane. 

What are the 
implications of spatial 
transformation in the 
City of Polokwane? 

Transformative Qualitative 
methods with 
quantitative 
and mixed 
methods.  

Questionnaires, expert 
interviews, 
Brainstorming 
technique, content 
analysis, EFA 

Implications of spatial 
transformation in the 
City of Polokwane. 

Which framework can 
be used for tracking 
spatial transformation 
in small and 
intermediate cities in 
South Africa? 

Positivist/ Post-
positivist 

Quantitative,/ 
qualitative.  
quantitative 
methods tend 
to be 
predominant  

Interviews, content 
analysis, Document 
reviews, SWOT 
analysis, Gap analysis 

Integrated framework for 
tracking spatial 
transformation. 

Source: Author, 2020 

Spatial transformation is a complex and multi-dimensional aspect, that cannot be unpacked 

by being loyal to either qualitative or quantitative research approach. This warranted the 

researcher to adopt a mixed methods research approach in this study. Table 4.1 summarises 

the application of mixed methods approach underpinned by pragmatic paradigm, in selecting 

multiple methods and data collection tools to realize the outcomes of this study in line with 

suggestions by Creswell and Clark 2018 p.55); Patel (2015); Creswell, (2009, p.11); 

Mackenzie and Knipe, (2006 p.196); Rehman and Alharthi (2006 p.51). For instance, to 

achieve the second objective of this study on mapping spatial transformation in the City of 

Polokwane, the interpretivist/constructivist paradigm, augmented by qualitative and 

quantitative methods and data collection tools was adopted.    

4.4 Case study research strategy  

The case study strategy was relevant in this study because human activities, as entrenched 

in the real world can only be understood or studied in their context as highlighted in respective 

studies by Idowu (2016 p.184); Yin (2003 p.13); Gillham (2000 p.1). In this way the City of 

Polokwane was a perfect case study, for answering the research aim, objectives and 

questions making use of various techniques and data types as highlighted in works by 

Woodside (2010 p.6); Gillham (2000 p.1).  This adopted strategy was modelled around the 

argument by Yin (2003, p.6) that a case study strategy is ideal to answer questions posed by 

this study on “what”, “how” or “why” aspects related to spatial transformation in the City of 

Polokwane. In the application of this strategy the study also employed the cornerstones 

highlighted by Mills et al., (2010 p.69) which encompasses; i) selecting the case study objects, 
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ii) ensuring entrance to the case site; iii) outlining the theoretical frame as a foundation of the 

study; and iv) data gathering, processing, and analysing.  

4.5 Research design 

Inline with ideas of Kothari (2004); Creswell (2009 p.11), this section provides the conceptual 

structure within which this research was conducted and it also elaborates on the blueprint, a 

roadmap that was followed for data collection, measurement, and analysis. In this view, 

exploratory research design roadmap was adopted in this study to gain more insight and 

understanding on spatial transformation dynamics in the City of Polokwane as presented in 

figure 4.2.   

  

Figure 4.2: Exploratory research design roadmap 

Source: Author, 2020 

Figure 4.2 outlines logic, coherence and integration of various components that built the 

roadmap followed in this study to effectively address the research objectives set out to 

understand spatial transformation in the City of Polokwane. These components include, study 

population, sample size, sampling procedures, data collection and analysis. 

4.5.1 Unit of analysis 

Unit of analysis for this study is understood as highlighted in respective studies by Trochim, 

(2020); Saunders et al., (2009 p.147); Grünbaum, (2007 p.83); Long (2011 p.1). It is defined 

as what the case study is focusing on such as, geographical unit i.e. country, city, organization, 

group, school, individual just to mention a few. In line with this perspective, and in relation to 

the study aim, the unit of analysis for this study is City of Polokwane.  

Target population 

Sampling frame -                   
study population HH in (Seshego -

Polokwane Central-Mankweng) 

Sample size calculated using 

Raosoft online sample size calculator 

Sampling procedures & techniques  

Data collection 

Data analysis 

Unit of analysis 

City of Polokwane 

Probability sampling: stratified random sampling 

Non-probability sampling: purposive sampling and snowball sampling  

Primary data: spatial transformation questionnaire survey, expert  interviews, observations, mapping 

Secondary data: documents, text books, geospatial data, internet   

Quantitative data analysis: reliability analysis, normality tests, EFA,  mapping 

Qualitative data analysis: Content analysis-deductive reasoning   
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4.5.2 Study population 

Study population refers to all items within the field of enquiry (Kothari 2004, p.55). The field of 

enquiry or unit of analysis for this study is City of Polokwane. However, it is too large hence 

three areas were strategically selected that represent the apartheid city structure of 

Polokwane. Therefore, the strategically selected areas are Polokwane CBD, Seshego 

township and Mankweng rural township, which resemble the spatial structure of apartheid 

engineered planning in the City of Polokwane provides the accessible population or study 

population.  

This implies that overall study population will be made of total households of these strategically 

selected areas as presented in table 4.2. The selected target population aids in providing 

insights on the drivers and implications of spatial transformation in the City of Polokwane. 

 Table 4.2: Study population 

  Total population 

Households 

Polokwane Central  43 846 

Seshego Township 24 736 

Mankweng Township 10 303 

Total Population 78 885 

Source: Author, from Stats SA (2011)  

Table 4.2 shows that the total population for the study is 78 885. This population comprises of 

households from the strategically selected areas, Polokwane Central, Seshego and 

Mankweng rural township.  

4.5.3 Study Sample   

The desired sample size for this study is 588 (0,75% of total population). It was calculated 

from the overall study population of 78 885 using Raosoft sample size calculator accessed 

from http://www.raosoft.com/samplesize.html. This sample size of 588 was derived with a 

margin error of 5%, confidence level of 98.5% and a response distribution of 50% as presented 

in appendix A. This sample size is sufficient because, Yong and Pearce (2013 p.80) also 

recommends that a good sample size should be above 300 for meaningful advanced statistical 

analysis. This entails that the selected sample size contributed to generation of sufficient data 

warranting the use of Exploratory Factor Analysis (EFA) in understanding the dynamics of 

spatial transformation in the City of Polokwane.   

4.5.4 Sampling procedures 

Sampling procedure refers to the technique, method used systematically, to select the data 

source items or study subjects from the sample (Sharma 2017 p.749; Kothari 2004.p.57). This 

study adopted a complimentary approach mixing both probability and non-probability sampling 

http://www.raosoft.com/samplesize.html
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techniques in selecting the sample study subjects. A probability sampling technique employed 

is stratified random sampling method and the non-probability sampling techniques selected 

are purposive sampling and snow ball sampling.  

4.5.4.1 Stratified random sampling method 

Stratified random sampling is a probability sampling technique, in which the researcher divides 

the population into different sub-groups (strata), and randomly selects the final study subjects 

proportional to each strata (Sharma 2017 p.750). Three strata were identified in this study 

namely, households in Polokwane Central; Seshego and Mankweng rural township. Thus, the 

representative sample for each strata will be proportional to the total population size of that 

category as shown in table 4.3. 

Table 4.3: Sample distribution   

  Total 
Proportional 

Sample  

%total 

Household 

Polokwane Central  43 846 327 56% 

Seshego  24 736 184 31% 

Mankweng township 10 303 77 13% 

Total population 78 885 588 100% 

*proportional area sample size = area population/total study population x 588* 

Source: Author, 2019 

Table 4.3, shows the proportional sample from each category. For instance, Mankweng rural 

township has a household population of 10303 and the total household population of the study 

is 78 885. Therefore, the proportional sample size is 77 (13%) out of the total sample size of 

588.   

4.5.4.2 Purposive sampling 

Purposive sampling is a non-probability sampling technique that is also referred to as, 

subjective, selective or judgemental sampling, denoting a group of sampling techniques that 

are reliant on the researchers judgement on selecting the subjects of study (Sharma 2017 

p.751). The examples of techniques that are employed include; total population sampling, 

maximum variation sampling, typical case sampling, homogenous sampling and expert 

sampling.  In view of this, this study adopted key expert sampling. The experts were selected 

because of the underlying assumption that they are experts in planning field, and are well 

versed with knowledge on spatial transformation dynamics and by extension have knowledge 

about spatial restructuring in the City of Polokwane.  

Thus, key experts were mostly selected from key stakeholders in the study area which include 

the following; City of Polokwane municipal officials, Limpopo Department of Cooperative 
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Governance Human Settlements and Traditional Affairs (CoGHSTA), Department of Rural 

Development and Land Reform (DRDLR), National Department of Public Works, Housing 

Development Agency (HDA), Practicing planners. 

4.5.4.3 Snow ball sampling 

Snow ball sampling is also a non-probability sampling technique. It refers to chain referral 

sampling or chain sampling wherein initially selected subjects of study links the researcher to 

other acquaintances as possible subjects of study (Sharma 2017 p. 752; Atkinson and Flint 

2011, p.1). Similarly, through snow bow technique (see appendix B), the researcher was linked 

to various key experts from CSIR Built-environment in Pretoria, Germey Abrahams 

consultants, GCRO in Johannesburg and also engaged with other invited key experts through 

a series of academic workshops that were organized during the course of the project. To add 

on, the purposively selected key experts also assisted in linking the researcher with a network 

of other key experts i.e. a key expert from National Department of Public Works referred the 

researcher to other key experts from the private sector to deepen the understanding of spatial 

transformation in the City of Polokwane.  

4.6 Data collection 

This section is a discussion on primary and secondary data collection methods, tools 

employed in this study to deepen the understanding on spatial transformation in the City of 

Polokwane. 

4.6.1 Primary data collection   

Primary data collection tools that were employed to collect qualitative and quantitative data 

needed to understand the dynamics of spatial transformation in the City of Polokwane, include; 

spatial transformation survey questionnaire, key expert interviews, observations and mapping. 

4.6.1.1 Spatial transformation survey questionnaire  

The right to the city theory as espoused by Lefebvre articulates that citizens have the right “to 

make known their ideas on the space” (Marcuse 2012, p. 24). Therefore, a spatial 

transformation survey questionnaire was developed to allow the citizens to make known their 

perspectives in line with the research objectives on spatial transformation, the drivers and 

implications of such spatial transformations in the City of Polokwane. The spatial 

transformation survey questionnaire was designed using both open-ended and close ended 

questions as shown in figure 4.1. The close-ended questions were largely characterized by a 

5 point Likert-scale. The responses to the spatial transformation questions were provided on 

scale of 1-strongly disagree to 5-strongly agree as shown in box 4.1. 
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Box 4.1: Questionnaire- open-ended and closed-ended Likert-scale design  

Source: Author, 2020 

Box 4.1 shows how the spatial transformation survey questionnaire was designed to collect 

both qualitative and quantitative data. In relation to the objective on implications of spatial 

transformation in the City of Polokwane, respondents were asked to answer the question, To 

what extent do you strongly agree or strongly disagree that spatial changes in your area has 

caused the following impacts? 1. Loss of wetlands. The responses were provided on a 5 point 

Likert-scale 1 = strongly disagree to 5= strongly agree. The full spatial transformation survey 

questionnaire is attached in appendix C.  

The administration of this questionnaire was aided with three research assistants that have 

research knowledge, also graduates in the field of urban and regional planning and also 

converse well in Sepedi which is the dominant local language of Polokwane. This assisted in 

the translation of the questionnaires to the local community in their vernacular language as 

they were written in English. The administered spatial transformation survey questionnaire in 

the City of Polokwane yielded 507 questionnaires. The detailed breakdown in table 4.4 shows 

the proportional number of questionnaires that were distributed per strata and the number of 

the returned questionnaires.   
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Table 4.4: Questionnaire distribution   

 Selected Localities 
Population  Proportional 

Sample  

%total NQD NQR 

Household 
Polokwane Central 43 846 327 56% 327 293 

Seshego  24 736 184 31% 184 151 

 Mankweng township 10 303 77 13% 77 63 

Total population 78 885 588 100% 588 507 

⃰NDQ : number of questionnaires distributed, NQR: number of questionnaires returned 

Source: Author, 2019 

In line with the stratified random sampling, table 4.4 shows the questionnaires distributed and 

returned from the identified strata. For example the number of questionnaires distributed 

(NQD) in Polokwane Central were 327 to formal and informal households in Polokwane CBD 

will be a total of 328 questionnaires (61%) out of the study sample size of 588.    

4.6.1.2 Key expert interviews 

Key expert interviews were employed to collect qualitative primary data in this study. Key 

experts were purposefully selected because the underlying assumption is that they are well 

informed, and knowledgeable about spatial transformation dynamics in the City of Polokwane. 

Therefore, triangulation of key expert interview, qualitative data with quantitative data from the 

questionnaires surveys deepens the understanding of spatial restructuring in the City of 

Polokwane. To ensure consistency in gathering information, semi-structured interview guide 

(see appendix D) and aided with interview recording was employed to solicit views of key 

experts guided by key themes that emanated from the research objectives. Employing this 

tool offered the researcher an opportunity to probe more questions, seeking new insights and 

perspectives to get in-depth understanding on spatial transformation dialectics and didactics 

in the City of Polokwane.  The key experts interviewed are from the following key stakeholders; 

Gemey Abrahams Consultants, CoGHSTA, CSIR, DRDLR, Gauteng City Region Observatory 

(GCRO), Housing Development Agency (HDA) Polokwane, National Department of Public 

Works Polokwane, Polokwane Local Municipality, and private sector town planners.   

4.6.1.3 Observations 

The researcher also collected qualitative primary data through field observations. Observation 

was also used for ground truthing of identified, mapped spatial transformations from the spatial 

indicators in the City of Polokwane. The researcher was able to notice the land use spatial 

transformations on the ground validating the mapped outcomes from the spatial indicators. In 

addition to taking photos, observations were also aided with video recording of the tour of 

Polokwane CBD, using a cell-phone camera via AutoBoy BlackBox mobile software on an 

android device. A snippet from a video taken in the field is presented in plate 4.1.   
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Plate 4.1: Field observation video recording using AutoBoy BlackBox app 

Source: Author, 2019 

The researcher employed technical advancement of AutoBoy BlackBox, a dashboard camera 

mobile software to record videos around the study area during field observations. This 

software records videos of approximately 5minutes each and automatically saves it to the 

mobile phone. The advantages associated with technical sophistications of this software is 

that it also captures the geographic coordinates, road names and the details of the place being 

video recorded which makes the information captured valid and reliable in understanding 

spatial transformation dynamics in the City as presented in plate 4.1. This data collection 

technique was very valuable in this study, because by the end of March 2020, South African 

national lockdown restrictive measures were put in place limiting movement of people due to 

the pandemic Corona Virus Disease 2019 (COVID-19). Thus, the researcher had the videos 

to play over and decipher making critical reflections on dynamics of spatial transformation with 

convenience, safety and comfort at home during nation wide lockdown.     

4.6.1.4 Mapping 

The study also adopted mapping as a primary data collection tool. The researcher printed 

cadastral maps for Polokwane CBD, Mankweng and jotted notes identifying key areas of 

interest and noting information essential for answering the broader research objectives and 

questions. For instance, the researcher used these printed maps to pinpoint specific areas 

where illegal parking and dilapidated buildings were observed as presented in figure 9.5. To 

augment these maps, the researcher also adopted digital field mapping for ease of use in 

ArcMap, using a free android compatible mobile software application SW Maps as shown in 

plate 4.2. 
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Plate 4.2: Geospatial mapping, primary data collection with SW Maps  

Source: Author, 2019 

Plate 4.2 is a screen-short  illustrating a mobile-phone interface of SW Maps showing digitally 

captured and stored spatial primary data that was gathered during field observations. This 

mobile mapping technological application and its inbuilt functions were essential in this study 

because it offered the researcher various capabilities which include; capturing of photographs 

embedded with specific geographic coordinates, writing of remarks which assisted in providing 

thick descriptions on implications of spatial transformation central to the research objectives 

of this study (refer to Plate 9.1). In another perspective, this mobile application offered the 

capability of capturing point data, i.e. green dots in plate 4.2 showing the specific areas where 

informal activities were observed in Mankweng area. In addition to the convenience of storing 

the information on the application, it also allowed the researcher to export the captured and 

stared spatial information in ESRI-shapefile (.shp) format for ease of use in ArcMap. 

4.6.2 Secondary data collection 

This section discusses the collection of secondary data that was needed to augment the 

understanding of spatial transformation dynamics in the City of Polokwane. Secondary data 

that is reliable, valid and adequate was used to deepen the understanding on spatial 

transformation policy directions, aids in mapping spatial transformation, drivers and 

implications of spatial transformation in the City of Polokwane. 
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4.6.2.1 Institutional documents and records 

The researcher accessed various government documents from City of Polokwane municipal 

officials, collected through a Universal Serial Bus (USB) flash drive. The documents were 

mostly legislative and policy frameworks- Polokwane SDF 2010; Framework Plan SDA1,2,3, 

Mankweng, Sebayeng; Precinct plans: Polokwane CBD, Seshego, Polokwane municipal 

policies- Medical node, Densification, Gated communities, Subdivision and densification of 

agricultural land in Polokwane local Municipality; By-laws: planning, outdoor advertisement; 

Town planning and township ordinance 15 of 1986, Town planning schemes; Redbook on 

Human settlements planning and design, Annual reports, Integrated Development Plans 

(IDP), SMART CITY Vision 2030 Economic growth and Development plan. These documents 

were essential in this study, in particular they provided access to legislative and policy 

discourses that were relevant in unravelling the directions for spatial transformation in 

Polokwane as analysed in chapter 6. In addition to this, the researcher also accessed 

secondary data records such as census data with assistance of Anneline Bezuidenhout from 

Statistics South Africa (refer to appendix E on logistics). The researcher was given two 

Compact Discs (CDs) containing StatsSA SuperCross software for 1996-2011 census data 

and 2016 community survey (CS) respectively. This census information was essential in this 

study, it was employed to augment findings deepening the understanding on spatial 

transformation dynamics in Polokwane as presented in table 7.2.   

4.6.2.2 Key spatial transformation textbooks 

The researcher also accessed repositories of textbooks in search of secondary data sources 

to crystallize the research methodology, towards attaining the broader research objectives 

(refer to tables 2.2, 3.1-3.3 and appendix c: spatial transformation questionnaire). Key 

textbooks that were used include - Harrison et al., (2014) Changing Space, changing city: 

Johannesburg after apartheid; Early et al., (2015) Drivers of urban changes; Marais and Nel 

(2019) Space and planning in secondary cities: reflections from South Africa – just to mention 

a few. These key text books among other key literature reviewed provided authentic data that 

assisted the researcher in understanding research methods to map spatial changes, drivers 

and implications of spatial transformation in cities. In particular, Early et al., (2015) text book 

played a central role in framing literature review discussion on spatial transformation of 

Auckland New Zealand which is one of the case study cities from developed economies in 

chapter 3. This text engaged the researcher on the policy directions, various agents, actors 

driving urban restructuring, contestations, and implications of spatial transformation.   
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4.6.2.3 Geospatial data sets 

The researcher also accessed secondary geospatial data from City of Polokwane municipal 

GIS section. The shapefile information included; cadastral information, street names, township 

boundaries, zoning, BRT system, informal activities, previous SDFs 2010 among other areas.    

4.6.2.3 Internet and library datasets 

The internet was used to access various secondary data sets that were employed in this study 

to understand spatial transformation dynamics in the City of Polokwane. In particular, 

mesozone geospatial data that was employed to generate most maps in chapter 7, 

depicting spatial transformations in the City of Polokwane from 1996 to 2016 was 

accessed from the internet. To attain this the researcher extracted geospatial 

shapefiles linked to quantitative and qualitative data as summarised in table 4.5. The 

mesozone geospatial data were accessed from the internet on the web page for 

Spatial Temporal Evidence Planning South Africa (STEPSA)-CSIR 

http://stepsa.org/data/2018%20CSIR%20Typology%20v2.rar. 

Table 4.5: Geospatial shape file data for mapping spatial transformation 

 Datasets Description  

1 Base Mesozone 
Dataset 

It shows updated mesozones for the entire country that incorporates 
2011 municipal boundaries revisions done by the South African 
Municipal Demarcation Board, (Mans et al., 2015) 

2 Total Population 
Distribution 

1996 (EAs), 2001 (SPs) and 2011 (SPs) population distribution 
realigned to the mesozones using dasymetric mapping process, to 
create comparable time series aligned data  (Mans et al., 2015). 

3 Combined Main 
Economic 
Sectors 

It indicates economic production per sector per mesozones for ease 
of spatial comparison of the mesozone(s) over time  (Mans et al., 
2015). 

4 Total 
Employment 

It indicates “employment per sector (excluding construction), 
expressed as the number of potential job opportunities at the place 
where people will work” for spatial comparison of the mesozone(s) 
over time  (Mans et al., 2015). 

Source Author, 2017 

In other words, the geospatial data mesozones polygons used for mapping spatial 

transformation are linked to an attribute table containing information on each polygon. This 

information include population distribution, age, employment and unemployment, households, 

labour force, education, poor, gross added values and standard industry classifications.  In 

addition, the internet was very resourceful in accessing other secondary geospatial datasets 

employed in this study to the research objectives on understanding spatial transformation in 

Polokwane i.e. Dwelling Layer (SPOT Building Count SBC) (figure 7.23), Global Human 

Settlements Layer (GHSL) (figure 7.14), road transport network shapefiles (figure 7.15).  

http://stepsa.org/data/2018%20CSIR%20Typology%20v2.rar
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Furthermore, the internet was used to access secondary data to deepen the understanding 

on spatial transformation in the City of Polokwane from various library databases and 

websites. The journal articles accessed include: scholarly works by Kotze and Donaldson 

(1998); Donaldson (2001); de Villiers and Kalema (2005); Cloete and Massey (2017) among 

others.  This greatly assisted in inductive reasoning shaping the research idea and methods 

to attain the research objectives. To add on, the internet also assisted in getting additional 

documents critical in deepening the understanding on spatial transformation dynamics in 

Polokwane i.e. Polokwane General Valuation Roll (table 9.10) among other documents.   

4.7 Data reliability and validity  

Measurement scale analysis was performed through reliability tests and validity analysis, as 

highlighted in studies by Cronbach, (1951); Al-Shehri (2012); Hair et al. (2014); Nadi et al 

(2012:103). Cronbach’s alpha was employed in determining reliability of the 5-point Likert-

scale spatial transformation survey questionnaire for City of Polokwane. It was first employed 

on a pilot survey of 37 questionnaires that were returned out of a total 54 that were distributed. 

The results are presented in table 4.6. 

Table 4.6: Pilot test, Cronbach’s Alpha Reliability Results: City of Polokwane variable 

constructs 

Source: Author, 2018 

The reliability results from the pilot study in table 4.6 showed that the research questionnaire 

survey was highly reliable with an overall Cronbach’s alpha (α) value of 0.824 for questionnaire 

Targeted Research 
objectives 

(latent variable) 
Variable construct 

Number 
of items 

Cronbach 
alpha 

Overall 
Cronbach 
alpha of all 

variable 
constructs 

Overall comment 
based on (based 
on Hair et al.’s, 

(2014) four 
degrees of 

reliability scale) 

To determine the 
drivers of spatial 

transformation in the 
City of Polokwane 

Governance/political drivers of 
spatial transformation 

(GP.Drivers.ST) 
12 0.752 

0.824 
High Reliability  

 

Spatial characteristics/biophysical  
factors  drivers of spatial 

transformation  
(SCBF.Drivers.ST.) 

8 0.613 

Social and Cultural Norms  drivers 
of spatial transformation 

(S&CN.Drivers.ST) 
10 0.636 

Economic  drivers of spatial 
transformation ( Eco. Drivers.ST.) 

12 0.603 

To assess the 
implications of 

spatial 
transformation in the 
City of Polokwane 

 

Environmental implications of 
spatial transformation 
(Env.Implications.ST) 

8 0.754 

0.847 High Reliability  

Economic  implications of spatial 
transformation 

(Eco.Implications.ST) 
8 0.612 

Governance/Policy  implications of 
spatial transformation 
(GP.Implications.ST) 

5 0.641 

Spatial planning, monitoring & 
evaluation  implications of spatial 

transformation 
(SPME.Implications.ST) 

7 0.690 
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items on drivers of spatial transformation and 0.847 for questionnaire items on implications of 

spatial transformation. In addition to this reliability test, the research instruments were also 

framed, confirmed and validated by the summary of drivers and implications of spatial 

transformation case study reviews indicated respectively in tables 3.2 and 3.3 from chapter 

three.   

Furthermore, the questionnaire survey instrument was also assessed at the 2nd project 

workshop in Durban 2018, by the PhD cohort team together with Wits-Univen-DUT 

supervisory team which were part of the bigger project on Resilience and Spatial Justice in 

South Africa’s Built Environment: Generating Interdisciplinary Transformative Knowledge 

under the NRF Collaborative Postgraduate Training Programme (2017-2019). Furthermore, 

content validation was done with the assistance of research experts from The Gauteng City-

Region Observatory (GCRO) and the Department of Urban and Regional Planning at 

University of Venda. This assisted in refining the instrument after determining ambiguities that 

were embedded in the questionnaire, structure of sentences, and adequacy of items towards 

attaining the broader objectives of the study of understanding spatial transformation in the City 

of Polokwane.  Thus, the final questionnaire was further tested for reliability before proceeding 

with any advanced statistical analysis as presented in table 4.7.   

Table 4.7: Final questionnaire items reliability analysis: study constructs on drivers and 

implications of spatial transformation 

Source: Author, 2019 

Table 4.7 presents reliability test results for the final questionnaire survey instruments. A 

comparison between table 4.6 and 4.7 shows that the questionnaire items were increased 

Targeted 
Research 
objectives 

(latent variable) 

Variable construct 
Number 
of items 

Cronbach 
alpha 

Overall 
Cronbach 
alpha of 

all 
variable 

constructs 

Overall comment 
based on (based on 
Hair et al.’s, (2014) 

four degrees of 
reliability scale) 

To determine 
the drivers of 

spatial 
transformation in 

the City of 
Polokwane 

Governance/political drivers of spatial 
transformation (GP.Drivers.ST) 

17 0.788 

0.881 
High Reliability  

 

Spatial characteristics/biophysical  
factors  drivers of spatial transformation  

(SCBF.Drivers.ST.) 
9 0.765 

Social and Cultural Norms  drivers of 
spatial transformation 

(S&CN.Drivers.ST) 
13 0.836 

Economic  drivers of spatial 
transformation ( Eco. Drivers.ST.) 

13 0.832 

To assess the 
implications of 

spatial 
transformation in 

the City of 
Polokwane 

 

Environmental implications of spatial 
transformation (Env.Implications.ST) 

11 0.831 

0.901 Excellent Reliability  

Economic  implications of spatial 
transformation (Eco.Implications.ST) 

14 0.824 

Social  implications of spatial 
transformation (Soc.Implications.ST) 

12 0.811 

Governance/Policy  implications of 
spatial transformation 
(GP.Implications.ST) 

10 0.811 

Spatial planning, monitoring & 
evaluation  implications of spatial 

transformation (SPME.Implications.ST) 
9 0.772 
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compared to the initial questionnaire and also overall Cronbach alpha values improved i.e. 

Cronbach’s alpha for items on implications of spatial transformation increased from α, 0.847 

(high reliability) to α, 0.901 (excellent reliability).  This indicates that the more meaningful items 

are on a questionnaire measurement instrument the more reliable the instrument becomes.     

4.8 Data analysis 

This section discusses quantitative and qualitative methods of data analysis that were 

triangulated in this study to attain the research objectives. Quantitative data analysis was the 

dominant method of analysis to attain objectives iii and iv, and qualitative data analysis was 

also the dominant method to attain objectives i and v in this study.      

4.8.1 Quantitative data analysis 

Quantitative data collected using the spatial transformation questionnaire survey was captured 

and stored using Statistical Packages for Social Sciences (SPSS) version 23. Before 

commencing any reliability tests, and advanced statistics, the captured data was first cleaned 

by running descriptive statistics in SPSS, checking on measures of dispersion. The dispersion 

measures that were looked at are minimum, maximum and mean values for each question. 

The errors that were identified during data cleaning phase are indicated in table 4.8.    

Table 4.8: Data cleaning 
Question  Scale Min Max Correction 

Place of stay. - - 4 3 

Period of stay 62 - - 6 

8. Are you originally from City of Polokwane? - - 4 3 

12.6. Drivers.ST-GP6.Government spending on construction of roads - - 23 2 

Drivers.ST-GP15.Political organizations giving people land to build - - 45 4 

Drivers.ST-SCBF7.Availability of natural resources and drainage patterns - - 52 5 

Drivers.ST-S&CN1.People moved from rural areas to Polokwane city - 0 - 1 

Source: Author, 2019 

The errors presented in table 4.8 were corrected as indicated and descriptive statistics were 

run again to cross check the corrections. This was also followed by basic preliminary tests i.e. 

normality tests using skewness and kurtosis as highlighted by Gorrie et al., (2019), which are 

part of requirements for undertaking exploratory factor analysis (EFA).  

Normality tests were performed in this study to determine if data for this study follows a normal 

distribution. This was done through measures of skewness and Kurtosis. According to Lee 

(2008:63), “Skewness characterizes the degree of asymmetry of a distribution around its 

mean. Kurtosis characterises the relative peakedness or flatnesss of a distribution compared 

to the normal distribution”. Park (2008) cited in Lee (2008) states that normality can be 
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checked in two ways; numerically or graphically. The graphical or visual method is criticised 

for being unreliable, and it fails to guarantee normal distribution (Ghasemi and Zahediasl 

2012). Therefore, this study adopted the numerical method which summarises the descriptive 

statistics of the variables such as standard deviation, skewness and kurtosis. 

Ghasemi and Zahediasl (2012) points out that there are various numerical methods for testing 

normality. The commonly used numerical methods are Kolmogorov-Smirnov (K-S) and 

Shapiro-Wilk test which uses significance statistic (p-value) to determine normality distribution. 

However such approach is criticised because it works for smaller sample sizes of 50 or less 

for Shapiro-Wilk test and that K-S test has low power. Ghasemi and Zahediasl (2012 p.489); 

Field (2009 p.139) recommends an alternative approach to assess normal distribution of data 

when sample sizes are large (200 and above). This approach considers data to be normally 

distributed when the standard errors are small (± 2.58) and the significance test statisctic (p-

value) of kurtosis and skewness should not be employed. Interestingly, Lee (2008) points out 

that, “as a rule of thumb, if the skewness is within the range of ±2 and kurtosis is within the 

range of ±3, the data is assumed to be normal”. Thus, the study employed the numerical 

approach by Lee (2008) and the results are presented in table 4.9. 

Table 4.9: Normality test results for study constructs 

 Descriptive Statistics:  Normality tests 

Objective 
  
Study constructs measuring 
research objectives   

Std. 
Deviation 

Skewness Kurtosis 

Statistic Statistic 
Std. 
Error 

Statistic 
Std. 
Error 

3.To determine the drivers of 
spatial transformation in the City 
of Polokwane 

Drivers.ST-GP 1,06 -0,48 0,11 -0,24 0,22 

Drivers.ST-SCBF 1,07 -0,63 0,11 -0,06 0,22 

Drivers.ST-S&CN 1,10 -0,57 0,11 -0,26 0,22 

Drivers.ST-Eco 1,06 -0,50 0,11 -0,21 0,22 

4.To assess the implications of 

spatial transformation in the City 

of Polokwane 

 

Implications.ST-Env. 1,04 -0,46 0,11 -0,29 0,22 

Implications.ST-Eco 1,10 -0,48 0,11 -0,38 0,23 

Implications.ST-Soc. 1,08 -0,50 0,12 -0,32 0,23 

Implications.ST-GP 1,07 -0,52 0,12 -0,23 0,23 

Implications.ST-SPME 1,12 -0,44 0,12 -0,49 0,23 

Source:  Author 2019 

The normality test results in table 4.9, indicate that the numerical values for our data are within 

the acceptable range recommended by Field (2009) of ± 2.58, standard deviation  and Lee 

(2008) of ±2 for skewness and ±3 for kurtosis. Therefore, the data is assumed to be normally 

distributed and is suitable for further statistical tests such as Exploratory Factor Analysis 

(EFA)1. 

 
1 Subjects approach reading and dimension reduction of 5point Likert scale data differently, they are 
also assumed to be measured at an interval level.  
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EFA was the dominant method of quantitative data analysis that was employed in chapters 8 

and 9 on drivers and implications of spatial transformation in Polokwane. The procedures that 

were followed by the researcher in conducting quantitative data analysis employing EFA are 

outlined in appendix F, and are inline with a study by Yong and Pearce (2013 pp.80-92). The 

extracted factors from employing EFA are presented using mathematical model 4.1 by Field 

(2009);  

𝑌𝑖 =  𝑏1𝑋1𝑖 + 𝑏2𝑋2𝑖 + ⋯ + 𝑏𝑛𝑋𝑛𝑖 + 휀𝑖 

𝐹𝑎𝑐𝑡𝑜𝑟𝑖 =  𝑏1𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒1𝑖 + 𝑏2𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒2𝑖 + ⋯ + 𝑏𝑛𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑛𝑖 + 휀𝑖 
4.1 

 

Where Yi is the unobserved latent factor extracted, b is the factor loading for the variable, X1 

is the variable. 

The relevance of EFA in this study was that it allowed the researcher to attain parsimony by 

reducing large number of variables i.e. 17 questionnaire items (see appendix c) for  

Governance/political drivers of spatial transformation (GP.Drivers.ST), into a few latent 

variable factors as presented in table 8.3, while preserving and explaining as much information 

from the observed variables on spatial transformation dynamics in the City of Polokwane.    

4.8.2  Qualitative data analysis 

In this study content analysis was employed in line with discourse analysis theory, making 

inferences moving from systematic analysis of qualitative data to answer the broad research 

objectives that were set out. Thus, content analysis allowed the researcher to systematically 

sift large volumes of qualitative data without losing focus guided by the established analytical 

constructs as summarised by a process presented in figure 4.3.  

 

Figure 4.3: Content analysis procedure  

Source: Author, 2020 

Design

• Conceptual phase: The study seeks to explore spatial transformation in the City of Polokwane

• Possible qualitative data sources:  expert interviews; open-ended questionnaire responses, documents, videos, photographs among 
others

Analytical 
constructs

• Adopted direct content analysis as highlighted by Hsieh and Shannon (2005 p.1286); White and Marsh (2006 p.27). 

• Identified theories (chapter 2) and broader analytical family codes from literature review (listed in tables 2.2; 3.2 and 3.3) to guide data 
analysis in understanding spatial transformation in the City of Polokwane.  

Coding

• Identification of sub-codes within the broad analytical family codes. 

• i.e. EFA outcomes in chapters 8 and 9 assisted in  pointing sub-codes reffered to as factors (typical example table 8.4) 

Drawing 
inferences

• The researcher made inferences, interpretations, conclusions drawing from the large qualitative information, summarised and grouped 
into each sub-code within a group of analytical family constructs augmenting quantitative findings on spatial transformation dynamics in 
the City of Polokwane.
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Literature evidences varied approaches, a clear sign on lack of agreed universal approach to 

content analysis (Neuendorf 2019 p.215-216; Skalski, et al., 2017 p.201-242; Prasad 2008 

p.181; White and Mash 2006 p.30; Krippendoff 1989 p.406). However, the approach to content 

analysis adopted in this study was adapted from stages developed by Krippendorff’s  (1989 

p.406). The steps followed as presented in figure 4.3 are; design, analytical constructs, coding 

and drawing inferences on spatial transformation dynamics in the City of Polokwane.  

4.9 Research limitations  

Research permission took long to be issued by the municipality. The researcher went to the 

responsible office for granting research permission and engaged with them face to face and 

the misunderstanding was clarified and the permission to conduct research was granted.  

Inadequate data: The municipal geo-spatial database crashed and most of the historical data 

was lost. Despite this limitation, there is data available from 2014 onwards. Adding to this, the 

researcher also engaged with GEOTERRAIMAGE and was requested to fill forms on data use 

for academic purpose (appendix G), but the geospatial data was never released despite 

several follow up emails. To counter this limitation on access to geospatial data, the researcher 

took advantage of availability of historical images within municipal documents among others, 

and the use of ArcMap GIS software. ArcMap conversion tools were used to convert Portable 

Documents Format (PDF) into Tagged Image File Format (TIFF) and digitizing tools were then 

used, facilitating the easy reconstruction of the geo-spatial information required to understand 

spatial transformation in the City of Polokwane for this study.  To add on to this, other 

geodatabases from external sources were also accessed to augment spatial transformation 

dynamics in the City of Polokwane. These external databases include Statistics South Africa 

Supercross, CSIR Mesozones, Quantec EasyData, and Eskom Spot Building Count (SBC). 

To add on, the documents that were accessed from the municipality were in adequate to 

address the research objectives. The researcher supplemented these documents by 

accessing the municipal website and downloaded the necessary documents that were 

available and are required to answer the research questions and by extension research 

objectives.  

Language barrier: The researcher does not speak Sepedi the dominant language in 

Polokwane. To resolve this limitation the researcher was assisted by three research 

assistants. Two of these research assistants are graduates of Bachelor of Urban and Regional 

Planning at the University of Venda. Thus in addition to proficiently conversing in Sepedi they 

had background understanding of research and planning related matters in relation to spatial 

transformation in the City of Polokwane.   
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Lack of safety: The researcher was robbed in Polokwane CBD during the process of data 

collection. In order to address this situation, the researcher decided to video record the tour 

around Polokwane CBD using a geocoded android software, AutoBoy BlackBox which 

captures the place name, street name, date, time and geographic coordinates whilst the video 

is being recorded. The recorded videos are of high quality resolutions making it easier to 

identify subjects being studied. Furthermore, the researcher decided to use SW Maps a free 

android mobile app to map out observed activities, and also take pictures and simultaneously 

allowing writing of notes about the photograph integrating all the information in the app for 

ease of use.  

4.10 Reconnaissance  

The researcher attended the first annual post-graduate training workshop hosted by Wits 

University, at West Campus in Johannesburg from 19-22 June 2017. At the colloquium the 

researcher went through an exploration of research methods, theoretical, conceptual and 

empirical literature on spatiality, equity and resilience to broaden the understanding of spatial 

transformation. The researcher also had informal meetings with City of Polokwane municipal 

officials in November 2017 and February 2018 to secure preliminary literature needed for the 

study. 

4.11 Ethical considerations 

The researcher followed the university research guidelines and ethical considering by getting 

research proposal approval from the department, School of Environmental Sciences Higher 

Degrees Committee and finally Univen Higher Degree Committee (UHDC) where research 

approval was granted (see appendix H). The research strategies, and case study approach 

outlines that the researcher needs to gain access to the field of study. In line with this and as 

an ethical consideration, the researcher applied to Polokwane Local Municipality requesting 

for permission to undertake research and was granted permission (see appendix I).    

It is important for research involving human subjects to protect the rights and dignity of 

participants. To ensure that the research met the requirements of protecting human subjects, 

it was conscientiously scrutinized for ethical clearance by the Univen research ethics 

committee and an ethical clearance certificate was issued (see appendix J). The researcher 

also adhered to the research ethical standards on human subjects as stipulated in section 

13.4 of the University of Venda’s Research and Innovation Policy (2010 pp. 49-52). The 

researcher provided a consent form for participants to make an informed decision whether to 

participate or not (see appendix K). In addition, research participants were made aware about 

the following ethical standards, (i) the researcher association with the university, (ii) nature of 

research, purpose and usefulness, (iii) the procedures in which the subjects are asked to 
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participate which included recording of interviews (iv) confidentiality and protection of collected 

data through use of passwords (v) subjects are free to withdraw from participating at any time 

without giving any reasons, (vi) no benefits will be provided, participation is voluntary (vii) 

subjects that are underage will not be allowed to participate and (viii) consent to publish 

findings using anonymous names. Furthermore, the researcher also asked for permission to 

conduct research from City of Polokwane and permission was granted. The researcher 

presented the findings accurately and fairly without being biased. 

The researcher also abided by the requirements of Eskom (appendix L) and those for NRF 

that funded research on:  (i) acknowledging financial assistance on the title page of the thesis, 

and all publications to emanate from this research; (ii) declaring that the opinions expressed 

in the thesis are that of the researcher and not attributed to NRF and that a copy of the thesis 

need to be uploaded to University of Venda library online repository for ease of access by the 

public.     

4.12 Chapter summary 

This chapter unpacked the overarching pragmatic spatial transformation paradigm that framed 

the research methodology, mixed research methods, and case study research strategy 

adopted in this study. This chapter also highlighted the research design road map, methods 

of primary and secondary data collection employed in this study. This is followed by discussion 

on data reliability and validity, data analysis, presentation and analysis, research limitations, 

study reconnaissance, and ethical considerations observed in this study. 
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CHAPTER 5 ANALYSIS OF GEOSPATIAL MAPPING METHODOLOGY 

5.1 Introduction  

This chapter analyses the South Africa Spatial Data Infrastructure (SASDI) a source for 

geospatial data to inform the development of a mapping methodology crucial in attaining the 

second research objective of this study.  The orientation of this chapter is presented in figure 

5.1.  

 

Figure 5.1: Chapter 5 Orientation 

Source: Author, 2020 

Figure 5.1 shows that this chapter comprises 9 sections. Section 1 provides chapter 

orientation, section 2 is a background discussion on spatial mapping data infrastructure and 

services. This is followed by section 3 providing the history on national spatial data 

infrastructure (NSDI) in South Africa. Section 4 unpacks spatial data infrastructure Act, 
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standards and requirements, while section 5 discusses South African spatial data 

infrastructure (SASDI) and its components. Section 6 focuses on existing geospatial mapping 

datasets, application and associated constraints in relation to mapping spatial transformation 

in this study. This led to section 7, which explains part of the methods employed working with 

attribute data linked to geospatial datasets selected to map out spatial changes in the City of 

Polokwane. Section 8, links GIS components to mapping spatial transformation in this study 

followed by section 9 summarising this chapter.  

5.2 Background on spatial mapping data infrastructure and services  

Globally there have been growing interests on development of spatial data infrastructure (SDI) 

to facilitate easy access of geospatial data required to track, map and generate empirical 

evidence on urban spatial transformations. Spatial data infrastructure (SDI) is also known as 

Geospatial Data Infrastructure (GDI) (United Nations Economic Commission for Africa 

(UNECA) et al., 2003 p.7). Literature corroborates that there is no universally agreed definition 

for SDI (Siebritz and Fourie 2015 p.2; UNECA et al., 2003. p10). It refers to an, “umbrella” that 

comprises of legislative policies, standards, and procedures in which institutions, 

organizations, agencies and their technologies cooperate together in production and 

management of geodata in an effort to foster improved efficiency in the use of geographic 

information systems (Lance 2003 p.36; Federal Geographic Data Committee (FGDC) 1996 

cited in National Research Council (NRC) (2002 p.37). It is clear that this concept tries to bring 

together various uncoordinated stakeholders in a collaborative partnership, which have been 

enjoying their own independence in producing geographic data for their own interests. In doing 

so, Lance (2003 p.36) views SDI as a ‘hard sell’, a forceful, aggressive, advertisement, 

initiative, aimed at persuading, convince various stakeholders to jointly coordinate beyond 

their administrative and budget structures in making geographic data available to users.  

In another perspective, the underlying assumption here is that geographic data is found in 

multiple formats, priced differently as developed by various custodians resulting in geodata 

that is inconsistent, conflicting, and incompatible with desired applications. The duplication of 

data sets also makes it difficult to accomplish any project outside the format and interest of 

the data custodians, which warrants the development of National Spatial Data Infrastructure 

(NSDI). UNECA et al., (2003 p.1) corroborates this perspective stating that various 

government sectors, agencies, have a tendency of working in silos in relation to collection, 

processing, storage and sharing of geographic information making it inefficient, fragmented to 

access community information.  

The NSDI is regarded as a consistent geographic data framework for the entire country (NRC 

2002 p.37). Consistent geodata implies, geospatial data that is easy to access, compatible 
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with many applications, softwares and can be used multiple times, a panacea to the 

implications of uncoordinated development of geographic data needed to make informed 

socio-spatial decisions by the government. Mwungu (2017 p.2); Taylor 1997 cited in NRC 

(2002 p.38) pointed out that the SDI concept gained prominence three decades ago, and as 

a fairly recent, concept at infancy stage, the initiative’s efforts, acceptance in developed 

economies was still far from complete, evidence to this is that it gained prominence in the USA 

around 1990s.  Similarly, around 1990s the concept was, scanty, still at its infancy stage in 

developing economies, with only a few African countries having an NSDI namely Ghana, 

South Africa (NRC 2002 p.38) and more recently Rwanda (Mwungu 2017 p.3). This facilitates 

a learning curve on best and worst practices for countries still finding their ways in developing 

effective and efficient NSDIs.   

Literature survey shows differing views on the components of an SDI for instance; geographic 

data, information communication technology systems (ICT), technical standards, policy and 

governance (GSDI cited in Siebritz and Fourie 2015 p.2); base spatial data, standards, 

metadata, policies and practices, and human and technical resources, (UNECA et al., 2003 

p.12); According to NRC (2002 p.38), “An SDI comprises standards, framework foundation 

data, framework thematic and other geographic data, metadata, clearinghouses, and 

partnerships”. The content of what constitutes the NSDI vary with countries, the graphical 

summary of various components of an SDI are presented in figure 5.2.     

Policies: data legislative policy framework provides the moral and principles facilitating ease 

of access to data. Without them in place various data custodians would refuse to share their 

data or information a common practice with most agencies in the private sector. The policies 

relevant to SDI cut across different aspects from right to access information, pricing, use-

copyright of spatial data, and other matters (UNECA 2002 p.18).  

Data standards: standards allow development of consistent geographic data (framework 

foundation, thematic and other data) for ease of use by interested stakeholders. They refer to, 

“specifications, and documented practices applied to spatial data formats, data compression 

and decompression formats, data transmission formats, metadata formats and computer 

interfaces” (NRC 2002 p.38). In support of having uniform standards there have been several 

parallel and joint initiatives and efforts internationally. For instance the International Standards 

Organization (ISO) and European Committee for Standardization had an agreement to 

ensuring joint international standards in 2000. Similarly, the US Geological Survey (USGS) 

and European Commission Joint Research Centre’s joint initiative towards removing earth’s 

observation data technical obstacles. This ensured ease of use of geographical  data across 

the world (NRC 2002 p.38).  
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Figure 5.2: NSDI Components  

Source: adopted and edited from NRC (2002 p.41) 

Framework foundation data is key geospatial data, it is comprised of geodetic control; digital 

elevation and bathymetry; digital ortho-imagery; human population distribution (NRC 2002 

p.48). This base framework data is identified as the geospatial datasets that are used for 

multiple application by various stakeholders. To add on, thematic geospatial datasets are also 

identified which are also significant for any other applications. These thematic datasets are 

identified as hydrology; boundaries; transportation; cadastral data (NRC 2002 p.48).   

In order to identify the available geographic information, data custodians are required to 

provide metadata. Metadata is essential because it provides information that helps the user to 

understand the following questions about the data; how, when, why, where. This information 

about geographic data is captured in a standardized format for ease of use by other 

stakeholders (UNECA 2003 p.16; NRC 2002 p.49). The captured information, is uploaded to 

the established clearing houses, such as the metadata catalogue. These internet websites 

allows data custodians around the world to integrate metadata and geodata for easy 

searching, identification of data characteristics in relation to user requirements and sharing of 

the data over the internet (NRC 2002 p.49). Maintenance and continuous provision of 
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geographical data requires various agencies to come together to develop a functional spatial 

data infrastructure for any country. Therefore, there is need for partnerships, in leadership and 

governance of spatial data infrastructure, where in data custodian jointly partner together 

taking advantage of their strength, technical skills and expertise to develop an interoperable 

SDI for easy sharing of geographic data (UNECA 2003 p.19; NRC 2002 p.49). 

5.3 History of NSDI development in South Africa 

The discussion on NSDI, clearly evidences that SDI is an authoritative source of interoperable 

geospatial data required for mapping spatial transformation. In light of this perspective, this 

section discusses the development of NSDI for South Africa known as the South African 

Spatial Data Infrastructure (SASDI). This narrative helps one understand whether or not there 

is an interoperable SASDI facilitating users to access, download, and process the required 

geographical information using various GIS software applications employed in the endeavour 

of mapping spatial transformation. 

5.3.1 Early efforts of SASDI 1984-1997  

Efforts to develop an SDI, by the ‘State Interdepartmental Coordinating Committee for the 

National Land Information System’ (CCNLIS) in South Africa can be traced back to mid-1980s 

(Cooper et al., 2014 p.68; Clarke 2011 p.33; Lance 2003 p.35), further attempts late 1990s 

Siebritz and Fourie (2015 p.3) however these attempts failed. The aim of the earlier initiative 

was making an inventory of geospatial datasets Cooper et al., (2014 p.68) and necessitate 

intergovernmental sharing of geospatial information (Clarke 2011 p.33). The various 

departments used ‘closed’, disparate computer systems which inhibited sharing of information. 

This entails that the computer systems around 1984/5 that were used by the government 

departments were not integrated, or sophistically advanced to meet these requirements of 

easy sharing of geospatial data. This meant the need for reprogramming to create a special 

interface that would facilitate the easy sharing of information. The departments on their own 

could not develop such an interface as they are not the owners of GIS software that was being 

promoted. In other words, GIS software developers were required to develop this interface to 

allow integrated sharing of geospatial information. Unfortunately, GIS software as a closed 

system, and owned by external, international agencies or group of companies they not 

seriously take heed of implementing this requirement. This requirement was considered to be 

‘ahead of its time’, technology had not advanced to offer such capabilities, which are being 

enjoyed in recent years through recent advanced, revolutionary, disruptive technological 

innovations across different GIS software’s. 

Furthermore, the need to facilitate, drive the use of GIS and sharing of implementation 

experiences resulted in the establishment of 1985 Coordinating Committee for the NLIS, 
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comprised of inter-governmental departments. Foundation to this committee was public sector 

organizations voluntary contribution and participation. Despite showing interest and 

commitment to be active participants of the committee, the members did not attend the 

meetings consistently. In another perspective, a limiting factor to the success of this initiative 

was lack of knowledge on GIS, having a few experts in the country on this field. In an attempt 

to address this lack of capacity the project team that was working on the ‘Standard Exchange 

of Digital Geo-referenced Information’ (SEDGI), had to undergo GIS training and sensitization. 

In another perspective, there was limited digital geospatial information, much effort was then 

devoted to geospatial data digitization. This effort did not really think through of the end user 

of the geospatial information being generated. This gap was then filled by private sector, that 

emerged providing services for geospatial data conversion to reach various users.     

5.3.2 Transformation of approach to development of NSDI 1997-2009 

This phase was characterised by the need for change in approaches to effectively govern and 

manage the growing interest in public sector for access to geographic data and the use of GIS 

(Cooper et al., 2014 p.70). The response to this need, was to assign these responsibilities to 

a well-resourced government department to effectively facilitate the development of the 

SASDI. This resulted in the transformation of the NLIS from an organizational component to 

become known as the National Spatial Information Framework (NSIF) as fully fledged 

directorate within then Dept. of Land Affairs (now Dept. of Agriculture, Land Reform and Rural 

Development), closer to most users and other government departments in Pretoria. This 

approach fast tracked and facilitated the establishment of a NSDI in South Africa (Cooper et 

al., 2014 p.70). 

Successfully in 1998 a database was built from the disparate datasets as a result of inter-

departmental efforts. This clearly indicates that when different agencies, organizations partner 

together they attain much for the greater good of the public. The main purpose was to use the 

geospatial database in the planning and conducting of the 1999 provincial and national 

government elections. This showcased the capabilities of GIS, resulting in increased buy-in 

and interest from various stakeholders such as private sector data conversion services boost.  

During these developments in this period, approval was granted for policy shift in geospatial 

information pricing model. The improved policy developments provided for access to 

geospatial information at no cost except supply costs to the user. Ultimately, this change in 

approach to free access to information increased the opportunities and adoption of GIS, even 

contributions of private sector value added sector. 

To add on, the aim of NSIF was also to put in place technical and policy frameworks to create 

an environment that facilitates access and use of geospatial information for evidenced based 
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planning. This resulted in another significant shift towards SDI development approach from 

being a voluntary based approach, a legislative approach with the parliament of South Africa 

passing the SDI Act in 2003, followed by its enactment in 2004. This entails a hard sell, top-

down approach, using established legal policy frameworks, attributed to lack of understanding 

and appreciation of the SDI by various stakeholders, government sectors, private sector and 

others Mwungu (2017 p.99). An evidence of being on the right path putting together the critical 

components of an SDI by establishment of legislative framework.  

However, despite establishment of the Act in 2004, four years down the line there was no 

notable progress of implementation (Siebritz and Fourie 2015 p.3; Clarke 2011 p.34), only 

until mid-2010s that’s when it notably come into effect (Cooper 2014 p.70). Sections 1-11, 13 

and 19 to 22 of the SDI Act became operational in 2006, which is 2years after the Act was 

passed (Siebritz and Fourie 2015 p.3). This clearly indicates a sign of reluctance, lack of 

understanding of the significance of having an SDI to inform investment decisions in the 

country. Clarke (2011 p.34) adds that during this period, another drawback on the successful 

development of the NSDI, was poor maintenance, limited, inadequate functionality of the geo-

portal catalogue. The inadequate functionality of the geo-portal, hindered coordinated 

collection of data and metadata paucity. The implication of this was establishment of multiple 

geo-portals by the various departments in an effort to share their data. This clearly showed 

lack of coordination resulting in geoportal duplication.       

5.3.3 More efforts to development of SASDI 2010 to present  

The notable developments of this period include the Directorate NSIF being handed back in 

2010 to the national mapping organization (Siebritz and Fourie 2015 p.3; Clarke 2011 p.34; 

Vorster and Duesimi 2010 p.31). To add on, the leadership for the NSDI initiative, Committee 

for Spatial Information (CSI) was established in 2010 (Campbell 2017 p.1; Siebritz and Fourie 

2015 p.3; Clarke 2011 p.34). The CSI embarked on audit of geo-portal, and the Spatial 

Metadata Discovery was one of the tools, which was found to be operating inadequately 

leading to it being dropped based on the audited outcomes.  

The CSI continued to have regular meetings leading to the establishment of the sub-

committees, a crucial structure required for the success of the NSDI. These sub-committees 

are “policy and legislation, data, systems, standards, communication, and education and 

training” (Clarke 2011 p.34).  To add on, other developments of the NSDI in this period include, 

promulgation of sections 12,14-18 of the SDI Act after approximately 11years. This clearly 

indicates that less progress in development of the NSDI are also attributed to these delays in 

establishment of necessary structures, and the necessary appointments. In addition, another 

development was the Pricing of Spatial Information Products and Services which was ratified 
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2015 and also Base Dataset Custodianship (Campbell 2017 p.2; Siebritz and Fourie 2015 

p.3). The spatial information products and services identified two broad categories namely; 

generally available products and services which are accessible for free and value-added 

products and services which are charged extra costs. This is a significant development in that 

most geospatial agencies charge exorbitant prices for their product which makes it difficult for 

most users to get access to such information they require for their projects. Thus, having an 

established SASDI offering certain products at no cost to the public improves information 

access, notably the right to access information.  

In another perspective, Campbell (2017 p.1) pointed out the Director for NSIF, acknowledged 

that there is considerable progress that has been made in developing the SASDI, but there 

are gaps that need to be addressed. There are ten Base Dataset Custodianship that were 

identified which are responsible for registering, capturing and maintaining metadata for 

geospatial data held by their respective portfolios in line with the provisions of the Act. Only 

two custodians out of ten have been appointed (Campbell 2017 p.2). This has serious negative 

implications on access to geospatial information required for mapping spatial transformation 

as required for evidence based planning. This delayed appointment of data custodians implies 

that the researcher have to rely on geospatial data produced by other agencies for their own 

project related processes, making the data inadequate or limited in executing certain analytical 

functions of indicating spatial transformation. On that same note, geospatial data from other 

agencies is steeply priced because of their closed business system nature, attributed to lack 

of competition of the SASDI which would offer most of the geospatial data free of access.  

In addition, to the ten Base Datasets Custodianship, also ten Base Dataset themes were 

identified. Similarly, only two Basic Dataset coordinators responsible for conservation and land 

cover areas had been appointed as of 2017 (Campbell 2017 p.2). Furthermore, another 

essential development in this period is the development of a data capture project register 

(DCPR), in order to help identify what various stakeholders are engaging in (Campbell 2017 

p.2). This assists in capturing user’s information and their related projects or activities when 

they report errors or propose any requirements.  

In light of these developmental path discussed, South Africa is regarded as a leader in 

development of the SDI in the African continent,(Clarke 2011 p.33). This corroborates with 

Mwungu (2017 p.30) survey findings that, South Africa was the only country considered to be 

having a very good status and operational clearing house portal for SDI in Africa.  This success 

status of the South Africa’s Spatial Data Infrastructure (SASDI) is attributed to the continued, 

sustained financial support from the government, (Mwungu 2017 p.8; Lance 2003 p.36). It also 
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created policy frameworks, an enabling environment which is a driving force for the 

successfully attained milestones in facilitating access to geographic data. 

5.4 Spatial data infrastructure Act, standards and requirements 

This section discusses the Spatial Data Infrastructure Act 54 of 2003 for the Republic of South 

Africa. According to section 2, this Act is applicable to organs of state that hold geo-spatial 

information and those who use such information. Figure 5.3 provides a summary of the SDI 

Act of 2003.     

 

Figure 5.3: Spatial Data Infrastructure (SDI) Act No. 54 of 2003 

Source: Author, 2020 

Figure 5.3, shows the provisions put in place to address the challenges discussed in the 

section on the background development of South Africa’s Spatial Data Infrastructure through 

the SDI Act of 2003. Section 2 of the Act, points out that this Act is applicable to organs of 

state that hold geo-spatial information and those who use such information. This created an 

enabling environment to ensure that various agencies responsible for geospatial data can 

collaboratively make it available to users. In particular, geospatial information is essential for 

tracking spatial transformation generating empirical evidence, required to assess the progress 

attained by the post-apartheid policy frameworks in relation to spatial restructuring of South 

African cities.  

5.5 South African Spatial Data Infrastructure (SASDI) and components  

In order to ensure that geospatial data is made easily available to various stakeholders, the 

Act articulates that an SDI should be established, dubbed the South African Spatial Data 

Infrastructure (SASDI). Section 3(1) of the Act, points out that establishment of SASDI is aimed 

at creating an enabling environment facilitating coordination, and cooperation between organs 

of state, other stakeholders, avoiding duplication in capturing, effective management and 

maintenance, integration, universal access, distribution, sharing and ensuring copyright 

protection of geo spatial information. This is prompted, by the increasing recognition of the 

What does SDI Act 54 of 2003 entails? 

Establishment of: 

• South African Spatial Data Infrastructure (SASDI) 

sec3 

• Committee for Spatial Information (CSI) sec5 

• Electronic metadata catalogue sec12 

Determination of;  

• Standards sec11  

• sharing spatial 

information sec13 

Provides for: Regulations sec20 

• Capture and publishing of metadata sec20(c) 

• Avoiding duplication in such capture sec20(d) 

• Matters connected therewith sec20(a;e) 

Applicable to organs of state holding geospatial information and the users of such information sec2 
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need to use, spatial outcomes, indicators to generate empirical evidence from geospatial data 

to support decision making in policy, socio-economic development, spatial planning and any 

other activities. Particularly, activities such as tracking spatial transformation are reliant on 

geospatial information, which implies the SASDI is a critical database that provides access to 

multiple geographical datasets required for  tracking and mapping of urban restructuring.    

 

 

 

 

 

 

 

 

 
Figure 5.4: South African Spatial Data Infrastructure Components 

Source: Author, 2020 

The earlier discussion articulated that there are differing views on the components of an SDI. 

In relation to SASDI,  the identified components are; institutional, technical, and policy 

frameworks (SDI Act 2003 3(1)). Figure 5.4 illustrates the key components of SASDI that are 
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framework

Committee for Spatial Information- (Sec5)

• 27 members nominated & appointed, 
report to Minister DALRRD

• Coordinate SASDI implementation by;

• Appointing subcommittee and monitoring 
data custodians

Subcommittee  (sec10)

• Policy & legislation

• Data

• Systems

• Standards

• Marketing & 
Communication

• Education & Training

Base Dataset Custodians 
(coordinators table 5.1), 

contributing custodians, data 
vendors, users of geospatial 

information 

Policy framework

Legislations

• Constitution of RSA

• SDI Act No.54 of 2003

• Promotion of access to information Act No.2 of 
2000

• Copyright amendment Act No.9 of 2002

• Intergovernmntal relations framework Act 
No.13 of 2005

Regulations 

• SDI Act Regulations of 2017;- provides 
for:- standards & prescriptions, spatial 
data & spatial information, CSI, general 
provisions, forms

Policies

• Policy on pricing of information 
products & services

• Base Data Set Custodianship 
policy

• Data Custodianship policy

Guidelines

• Draft SASDI Compliance 
Guidelines

Technical framework

Standards (sec11) 
Regulations (sec2-4) 

10 Base Dataset themes 
(refer to table 5.1)

Data sets-various geospatial 
datasets in each data theme       

(refer to table 5.1) 

Electronic Metadata Catalogue

• http://www.sasdi.gov.za/

• http://www.sasdi.net/ 

• http://www.cdngiportal.co.za/c
dngiportal/ 

• http://www.saeon.ac.za

• http://app01.saeon.ac.za/PLAT
FORM_5/FRAME/sasdi/templa
te_homepage.htm 

Technical  

Framework 

Institutional  

Framework 

 

Policy Framework 

South African Spatial Data 

Infrastructure                           

(SASDI) COMPONENTS          

(sec3) 
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assumed to be critical, in facilitating access to geospatial information required for tracking 

spatial transformation.  

5.5.1 Institutional Framework 

The institutional framework component, shows that the SASDI is facilitated by the National 

Spatial Information framework under the Directorate of NGI, giving all the necessary support 

to the CSI, organs of state and the custodians. This is important because DALRRD, where the 

NGI is situated is also responsible for gathering other geospatial information and are 

experienced in such matters.  The 1st committee for CSI was established in 2010, this implies 

there was no progress of establishment of a fully functional SASDI and geospatial data can 

only be obtained from other organs of state and vendors who captured and produced such 

information for their own interests. To add on, a subcommittee was established by the CSI as 

part of its mandates, to assist in paving the road for the success of SASDI. The subcommittees 

are, policy and legislation, systems, data, education and training, standards, marketing and 

communication. These subcommittees create an enabling environment for a successful 

SASDI, for instance  Data subcommittee is responsible for identifying data custodians, Base 

dataset themes, data sets, and managing and monitoring of data collection project register 

(DCPR) for integration in SASDI. In line with their responsibilities, data custodians were 

proposed in 2012, and in 2019 a 2nd list was published of  the appointed data custodians. This 

slow process in appointment of key personnel required to facilitate the efficacy and efficiency 

in SASDI development is worry some. This implies it’s still a long way before getting a 

functional SASDI, that would provide integrated access to geospatial information.   

5.5.2 Policy framework 

SDI Act No. 54 of 2003, indicates that the other key component of the SASDI is policy 

framework. On one hand, the objective of the policy framework is to create an enabling 

environment for effective and efficient geospatial data capturing, management for the 

development of an SDI. On the other hand policy framework seeks to ease access to 

geospatial datasets required by various stakeholders, in particular for mapping spatial 

transformation in this study. Thus, various policy frameworks can be identified, Constitution of 

RSA, SDI Act no. 53 of 2003, Promotion of access to information Act no. 2  of 2003. The key 

legislation is the SDI Act 54 of 2003, section 3 provides for the establishment of SASDI to 

promote integration of organs state in capturing and sharing spatial information, an attempt to 

address challenges alluded in the discussion on SDI development in SA. To add on, the SDI 

Act, is also under review process, and various policies, guidelines and regulations have been 

developed for the development of the SASDI. A general pattern emerging is the delay of critical 

aspects that promote the SASDI, in particular, the Act was established in 2003 yet the policies 
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were developed in 2013 following the establishment of CSI in 2003, and by extension 

regulations of the SDI Act 54 of 2003 were put in place in 2017 that is 14years later after the 

establishment of the Act. These delays are negatively impacting on the successful 

development and functioning of the SASDI. This implies data custodians, base set themes, 

data sets were not in place waiting for the establishment of relevant committees, and 

subcommittees which would then identify and appoint data custodians responsible for 

capturing, maintaining and sharing of geospatial information.  

5.5.3 Technical framework, standards and requirements 

The technical framework is overarching, comprising key aspects of framework datasets, 

technical standards and the technologies required to promote easy access to geospatial 

information. The framework datasets, is also known as the base dataset themes (Permanent 

Committee For Geospatial Data Infrastructure of the Americas (PC-IDEA) 2013 p.5). As part 

of the technical framework 10 Base Datasets themes, were identified through a series of 

consultations with key stakeholders and agreed as the common geospatial datasets that are 

mostly sought after and used for various applications that rely on empirical findings from 

geographical information. The Base Dataset themes that were identified also presented in 

table 5.1 are; 1.Administrative boundaries, 2.Imagery, 3.Roads, 4.Social statistics, 5.Land 

use, 6.Land cover, 7.Cadastre, 8.Hydrology, 9.Geodesy, and 10.Conservation areas. In 

essence, these are the base datasets required to be integrated through SASDI in order to 

bridge the gaps and challenges to access of geospatial information usually confirmed to the 

fragmented geographical data vendors. This is a welcomed development for South Africa, 

however such identified base mapping datasets are required to be assigned to a base dataset 

custodian. Table 5.1 presents a grave concern towards the successful development of SASDI, 

the 2013 approach was all encompassing, integrating a number of custodians that were 

proposed. However, the 2019 approach towards assigning the custodians is limiting, 

restrictive, exclusionary by not integrating other key contributory data custodians. 

Furthermore, lack of appointment of the various data custodians as presented in table 5.1 is 

a drawback on the development of a functional SASDI. This implies that as of now the SASDI 

is not yet functional in providing easy access to geospatial data as the data custodians are not 

yet appointed. Therefore, the implication in relation to this project is that the researcher had to 

find other alternative means, sources to acquire the required geospatial information for 

mapping spatial transformation.  
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Table 5.1: Base Dataset Coordinators, Themes, Datasets and Custodians 
Base Dataset  
Coordinators 

Base Dataset 
theme 

Datasets Proposed Custodian 2012 Custodian appointed 2019 

Dept. Agriculture, Land 
Reform & Rural 

Development (DALRRD) – 
Office of the Chief Surveyor-

General (OCSG) 

1.Administrative 
boundaries 

 

National Boundaries Municipal Demarcation Board (MDB) Not yet appointed 

Provincial Boundaries MDB Not yet appointed 

Coastlines 

Datasets not included in 2012 

Not yet appointed 

High water marks Not yet appointed 

Low water mark Not yet appointed 

Municipal Demarcation 
Board (MDB) 

District Municipality MDB MDB 

Local Municipality MDB MDB 

Dataset not included in 2019 Metropolitan Municipality MDB Dataset not included in 2019 

MDB Magisterial districts Department of Justice Dept Justice and Constitutional Development 

Dataset not included in 2019 Voting districts Independent Electoral Commission (IEC) Dataset not included in 2019 

MDB Wards MDB MDB 

Dataset not included in 2019 Traditional Boundaries Provincial Department of Traditional Affairs Dataset not included in 2019 

MDB Tribal Authorities Department of Traditional Affairs Dept. Traditional Affairs 

SANSA 2.Imagery 
 

Satellite Imagery South African National Space Agency (SANSA) Not yet appointed 

DALRRD CD:NGI Aerial photography (0.35m-0.5m) National Geo-spatial Information (NGI) DALRRD-CD NGI 

Department of Transport 3.Roads 

National 
NGI, South African, National Roads Agency Limited (SANRAL), National Roads Agency 

(NRA) 
Not yet appointed 

Main, Secondary, other NGI, Provincial Government, Local Authorities Not yet appointed 

Streets Provincial Government, Local Authorities Not yet appointed 

Not indicated 
4.Social 
statistics 

Place name 
Statistics South Africa (Stats SA), NGI, Provincial Government,  Local Authorities, South 

African Geographic Names Council (SAGNC) 
Not yet appointed 

Enumeration areas 
Stats SA 

Not yet appointed 

Small areas Not yet appointed 

Dwelling frame Stats SA, Eskom, Department of Water and Sanitation (DWS), Local Authorities Not yet appointed 

Not indicated 5.Land use Land use 
NGI, National department, Provincial Government, Local Authorities 

Not yet appointed 

DALRRD CD:NGI 6.Land cover Land cover Not yet appointed 

DALRRD-OCSG 7.Cadastre 

Land parcel boundaries 
Chief Surveyor General (CSG), Provincial Surveyors General, Department of Agriculture 

Forestry and Fisheries (DAFF), Local Authorities 
Offices of the surveyor  Generals 

Deeds register attributes Deeds Office 
Chief registrars of Deeds 

Registrar of Deeds 

Department of Human 
Settlements, Water and 

Sanitation (DHSWS) 
8.Hydrology 

Water courses streams and rivers DWS, NGI, Local Authorities, Catchment Management Agencies (CMA) DHSWS 

Rivers spatial data Dataset not included in 2012 DALRRD-CD NGI 

Drainage networks and catchment DWS DHSWS 

Water bodies (e.g. dams, lakes) DWS, NGI, Local Authorities, CMA Not yet appointed 

Water resources (boreholes, ground 
water) 

Department of Water and Sanitation (DWS) Catchment Management Agencies (CMA) Not yet appointed 

SANBI Wetlands 
Datasets not included in 2012 

 

Not yet approved 

DHSWS Water management areas DHSWS 

DHSWS Drainage regions DHSWS 

DALRRD CD:NGI 9.Geodesy 

Trigonometrical beacons NGI, DALRRD-CD NGI 

Town Survey Mark Dataset not included in 2012 DALRRD CD:NGI 

Town Survey Mark Schemes NGI, Local Authorities DALRRD-CD NGI 

Benchmarks NGI, Local Authorities DALRRD-CD NGI 

TrigNet GNSS Base station network NGI DALRRD-CD NGI 

Geoid Model NGI Not included in 2019 

Department of 
Environmental Affairs 

10.Conservation 
areas 

Conservation Areas and Protected 
Areas 

Department of Environmental Affairs (DEA) Provincial Government, Local Authorities Not yet appointed 

Source: Author, 2020 

Table 5.1 shows the 10 Base dataset themes, datasets for the themes, proposed and those appointed custodians by CSI in 2019.  
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Furthermore, as part of the technical framework,  technologies are required to be put in place 

to ensure easy access to the identified key base datasets and any other data sets of geospatial 

information included in the SASDI. This implies, development of Electronic Metadata 

Catalogue which is an internet web service to facilitate remote, global search and identification  

of the geospatial data required by the users. According to PC-IDEA (2013 p.6), technologies 

for SDI entails the development of a network of physical servers that ensure an internet Web 

service, access to geospatial data through the Web services, and further allows easy 

integration with developed application that can pull geospatial data from this service. A typical 

example is the USGSS catalogue which allows other third party applications such as Quantum 

GIS- Semi-automatic classification plugin to directly download satellite images as defined by 

the user. In another perspective, Mabuza (2003 p.2319) argues, that the aim of developing 

SASDI is not intended to create a single centralized geospatial database, but rather to make 

a network of linked different databases, that  are developed, managed and maintained by the 

different respective data custodians, agencies, vendors through the use of uniform protocols 

and standards. The underlying assumption is that a network of databases promotes integration 

of  multiple sources of various geospatial data making it easy to identify and access geospatial 

information. In an attempt to facilitate the development of a functional SASDI, websites and 

internet service to capture metadata on the electronic metadata catalogue have been put in 

place.  

The SASDI, website (http://www.sasdi.gov.za) is aimed at promoting easy access, use and 

sharing of geospatial information  and providing an enabling environment for coordinated and 

cooperative efforts in providing access to geographical data. Siebritz and Fourie (2015 p.4) 

pointed out that the website was being developed as of 2015 and expected to integrate other 

necessary technical tools into this single website, without including the electronic metadata 

catalogue (EMC). Despite having the website, the lack of appointed base dataset custodians 

make it difficult to access required geospatial data for mapping spatial transformation from this 

website. To add on, an  EMC is not integrated in the SASDI website as it is being hosted by 

South African Earth Observation Network (SAEON). This clearly indicates a fragmented 

system that makes it confusing and complicates the understanding of available and accessible 

geospatial information. This implies users have to continue  relying on other various geospatial 

data vendors, agencies or government departments a process which is inefficient, and some 

data vendors do not offer free access to their spatial data sets. 

In addition, data custodians, agencies and vendors are required to capture their metadata, 

data about data or simply information about their geospatial data for integration into the EMC. 

At one end, this is aimed at allowing users across the globe to search on the internet and be 

able to decide whether the available data meets their project requirements or not. On the other 

http://www.sasdi.gov.za/
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end, allowing a feedback process from users to data queries, identifying areas that need to be 

addressed by the data custodians. Various standards have been put in place by the 

international community also followed by South African Bureau of Standards on geographical 

information. Metadata is essential for identifying available spatial data. According to Fourie 

(2015 p.22) metadata standards define the, “scheme/schema (metadata sections, entities and 

elements) and how metadata should be captured and represented”. This implies that if all data 

custodians capture geospatial spatial information using similar standards it allows easy 

integration into the EMC as required to make data available to users. Thus, standards are 

needed to ensure uniformity in capturing of data about data to promote interoperability of such 

spatial information.  

The International Standards Organization (ISO) through its geographical information 

standards subcommittee TC/211 developed the following metadata standards: “ISO 19115-

1:2014 – Geographic Information – Metadata – Part 1: Fundamentals; and ISO 19139: 2007 

– Geographic Information – Metadata – XML schema implementation” (Fourie 2015 p.22). In 

line with these international standards, the South African National Standards (SANS) also 

developed local schema of metadata standards facilitating capture of geospatial information 

metadata by custodians. These standards are; “SANS 1878-1: 2005 South African spatial 

metadata standard, Part 1: Core metadata profile and SANS 1878-2: 2010 Geographic 

information – Metadata – Part 2: Extensions for imagery and gridded data” (Fourie 2015 p.23).  

Interoperability of geospatial information relies on adequate capturing of metadata, which 

make it easier to search and easily access such information. This implies as much detail as 

possible needs to be captured for the available datasets by each responsible data custodian, 

agency or vendor as assigned. Table 5.2 presents the SANS 1878 metadata standards in line 

with ISO 19115 for South Africa. The various information that needs to be captured to ensure 

interoperability of geospatial datasets, to answer the what, where, when, who, whom, and how 

questions about geographic data.      
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Table 5.2: Standards: Metadata capture requirements 

Source: Fourie (2015 p.24) 

The standard required metadata or information about the available spatial datasets as 

compiled by Fourie (2015 p.24); Cooper (2017 p.10) is presented in table 5.2. It shows the 

fields that are mandatory, conditional and optional when data custodians are capturing 

metadata. In relation to some fields, the SANS 1878, purposefully changed some of the ISO 

19115 metadata core elements into mandatory (M) for South African standards. These  fields 

are further grouped as section and its element, and entity as well as its element. For instance 

on the first section, identification or citation seeks to answer question on what dataset is this? 

Who created it, the custodian? And why such geodata was created. The mandatory (M) 

elements that answer this section include, title, subject and publication reference data and 

lastly the resource online URL which is conditional (C). When all  this information is captured 

and embedded in the EMC it then appears on the search results when a user search for spatial 

datasets that fits the user commands. Basically without metadata it will be difficult to find any 

geospatial data on the internet search engines like Google. In light of this data custodians, 

vendors and agencies are mandated to capture metadata about their geographical data.   

SDI Act provides for development of regulations and policies, as part of SASDI policy 

framework, on any other matters such as ensuring interoperability of geospatial data. In line 

with this, SAEON developed policy guidelines on government procurement of spatial datasets, 

recommending that a clause should be added to requests for quotations, tenders and service 

level agreements. The clause states that, “The service provider or contractor will be required 
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to provide metadata compliant with the provisions of the SDI Act and the specifications 

developed by NSIF for each dataset indicated as a deliverable under this contract, and will 

assent to the fair use provisions required by the client” (SASDI, 2020 

http://www.sasdi.net/ppage.aspx?index=0,1). This clause is essential, local authorities are 

also contributing custodians to the production of geospatial information. However, most 

municipalities lack the technical expertise required to generate such geospatial information 

resulting in appointment of service providers to render services such as development of spatial 

development frameworks (SDF’s), and precincts plans. On one hand the appointed service 

providers deliver the required products in the form a soft or hard copy documents, and on the 

other hand their geospatial data submitted to the municipality is mostly inadequate, some files 

do not open. Similarly, such a situation was encountered in the case study setting, the 

geospatial data files submitted to the City of Polokwane by other service providers were 

inadequate, not useful for mapping spatial transformation. Simply because other GIS files from 

appointed service providers collected from the municipality, were not opening in ArcMap. This 

clearly shows a violation of this policy clause, and by extension limiting access to data needed 

to generate empirical evidence needed to support spatial planning and public investment 

decisions.   

In another perspective, despite all organs of state being mandated to register their datasets, 

capture their metadata, and by extension the same applies to other geospatial data agencies 

the slow pace they are taking heed of the call on capturing metadata is disappointing. 

According to Siebritz and Fourie (2015) pointed out that the SASDI node showed that only 

four stakeholders had registered on the SASDI node namely Stats SA, Department of 

Environmental Affairs, National Geo-spatial Information, and City of Johannesburg. This same 

number, did not change even in 2020 as noticed by the researcher on the same website, as 

accessed on the following web link, http://nsif.dirisa.org/nodes/folder_contents. On another 

platform, capturing of metadata is facilitated by registering on the http://www.sasdi.net website 

presented in Figure 5.5 were various stakeholders can register their profiles for contribution of 

metadata.  

 

 

 

 

http://www.sasdi.net/ppage.aspx?index=0,1
http://nsif.dirisa.org/nodes/folder_contents
http://www.sasdi.net/
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Figure 5.5: Electronic Metadata Catalogue Search and Discovery on SASDI website 

Source: SASDI 2020 (http://www.sasdi.net/search.aspx)  

The number of stakeholders registered on the EMC shows that there is a dire need of 

strategies to enhance the contributory custodians understanding of their role in facilitating a 

functional SASDI for the republic. The registered stakeholders through the sasdi.net website 

as noted by the researcher after registering for a user profile are 59 namely; 

1.Pixley Ka Seme, 2.Dept. of Environmental Affairs, 3.City of Johannesburg Metropolitan, 4.Dept. of Rural and Land Reform, 

5.Dept. of Water and Sanitation, 6.Chief Surveyor General, 7.Statistics South Africa, 8.SA Carbon Sinks Atlas, 9.Limpopo 

Provincial Government, 10.South African National Biodiversity Institute, 11.South African Environmental Observation Network, 

12.Chief Directorate: National Geo-spatial Information 13.Surveyor General Gauteng, 14.Directorate: Land Use and Soil 

Management, 15.Forestry Regulation and Oversight, 16.Rural Environment and Agricultural Development, 17.ESKOM, 18.UCT 

Geomatics Division, 19.Climate Systems Analysis Group, 20.GEOSS, 21.Passenger Rail Agency of South Africa, 22.Dept. of 

Social Development, 23.METACAT, 24.Branch: National Geomatics Management Services, 25.Gauteng Provincial Government, 

26.DEA, 27.Witzenberg Municipality, 28.Eden, 29.Theewaterskloof, 30.BioEnergy Atlas, 31.University*, 32.City of Tshwane, 

33.Kayamandi, 34.Surveyor General KwaZulu Natal, 35.Emfuleni, 36.Municipal Demarcation Board, 37.Higher Education and 

Training, 38.Western Cape Government: Department of the Premier, 39.Umgeni Water, 40.SARVA.ENERGY, 41.Ekurhuleni, 

42.Eastern Cape Dept. of Cooperative Governance and Traditional Affairs, 43.Dept. of Local Government and Traditional Affairs, 

44.Right to Care, 45.Ngaka Modiri Molema, 46.Mangaung Metropolitan, 47.Surveyor General: Free State, 48.CSIR, 49.City of 

Cape Town Metropolitan, 50.City of Mpumalanga, 51.Dept. of Economic Development Environment and Tourism, 52.The new 

School*, 53.Dept. of Science and Technology, 54.Dept of Cooperative Governance and Traditional Affairs, 55.Royal 

HaskoningDHV, 56.National Climate Change Information System, 57.Western Cape Department of Agriculture, 58.Central 

European University, 59.3A South African National Space Agency (http://oa.dirisa.org/Institutions) 2020.  

This list shows that 59 institutions signed for metadata provision, in support of the SASDI. This 

is of great concern, the registered number of stakeholder is less than a quarter of the 257 

http://www.sasdi.net/search.aspx
http://oa.dirisa.org/Institutions
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municipalities in South Africa all of which are key contributor custodians of geospatial 

information. This implies they are not constantly sharing the geospatial information they are 

generating when engaging in various planning activities. A further analysis and browsing from 

the EMC, presented in Figure 5.5, shows that available geospatial data provided through this 

SASDI facility is inadequate for tracking spatial transformation. The local municipalities are 

key contributors of geospatial data, but they are not undertaking their responsibilities making 

it difficult to access such essential data through the EMC. To add on, part of the geospatial 

data provided by the custodian institutions are inadequate for tracking spatial transformation. 

In particular, Stats SA datasets provided in this EMC are mere polygons of Small Area, Main 

Place, Sub-place without the required census data, which implies that this dataset not fit for 

use to map spatial transformation. The implication of these constraints are that the researcher 

had to source geospatial datasets that are fit for mapping spatial transformation directly from 

the various geographical agencies, and vendors.  

5.6 Geospatial mapping datasets, applications and constraints  

This section assesses geospatial data fitness for use in tracking or mapping spatial 

transformation.  This was prompted by earlier discussion which evidences that some of the 

geospatial datasets from the authoritative data custodians are inadequate, limited, constrained 

and are not fit for mapping spatial transformation. Key to understanding spatial transformation 

is tracking of social statistics, as evinced in table 2.2 (refer to chapter 2) which shows that 

various spatial transformation indicators within the broad aspects of demographic distribution, 

urban texture and urban structure are largely measured quantitatively using social statistics. 

Thus, to map spatial transformation the researcher requires geospatial data with polygons that 

are linked to existing  social statistics data between 1996 and 2016.  Figure 5.6 presents the 

identified geospatial data sets identified and assessed for their fitness, constraints in mapping 

spatial transformation. 
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Figure 5.6: Geospatial data scale comparison for spatial transformation analysis 

Source: Author, 2020 
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Figure 5.6 above shows some of the different possible scales of analysis that could have been 

adopted in mapping spatial transformation. However, the research comparatively assessed 

these different scales of analysis to decide the best suitable spatial scale for this study as 

presented in table 5.3. 

Table 5.3: Assessment of geospatial data fitness for mapping spatial transformation 

Geospatial dataset Constraints/fitness for application Decision 

Enumeration Areas (EA) Stats SA boundaries for enumeration areas (EA) keep changing as shown in 

Figure 5.6 with green polygons for 2001 EA and blue polygons for 2011 EA, with 

each census year attributed to population growth and expansion of built areas. 

This implies the boundaries for enumeration areas have to change to ensure the 

areas are manageable during census enumeration. The implication of this is that 

although enumeration areas offers fine grained details the data sets are not 

aligned making this geospatial data not fit tracking spatial transformation.  

Not suitable 

Polokwane LM 2016 It is the recent municipal boundary for Polokwane LM as per Municipal 

Demarcation Board (MDB) of South Africa. It covers the whole municipal area 

wide as a single polygon. Social statistics between 1996 and 2016 are available, 

however the coverage is too wide, it misses fine grained changes happening at 

lower level. Thus, this geospatial dataset is not fit for the purpose of this study 

in tracking fine grained details of spatial transformations. 

Not suitable 

Polokwane LM Wards 

2016 

This geospatial dataset present recent municipal ward boundaries by MDB 

2016.  The wards make up 45 polygons, however these ward polygons are not 

aligned to available 1996-2016 social statistics. This implies the data set is not 

fit for application in tracking spatial transformation in this study.  

Not suitable 

Polokwane LM and 

Aganang LM Wards 

2011 

The polygons shown are based on 2011 ward demarcations by MDB before part 

of Aganang LM was disbanded and incorporated in Polokwane LM. It presents 

a total of 57 polygons, 38 for Polokwane LM and 19 from former Aganang LM. 

They are also not evenly distributed in terms size.  Census data for these ward 

polygons are available from the StatsSA (Supercross software) for 1996, 2001 

and 2011. However, social statics for 2016 are high aggregate data at municipal 

level. Thus, this data set is slightly suitable in cases when there is no any other 

geospatial data sets.   

Slightly 

suitable 

Polokwane LM 

Mesozones 

The mesozones were developed by CSIR for the entire republic of South Africa. 

These mesozones were aligned to the 1996 to 2016 social statistics from Stats 

SA, through the dasymetric mapping process. This is a great comparative 

advantage for this geospatial dataset. Furthermore it comprises of 147 

mesozone polygons which are approximately of equal size and are evenly 

distributed across the entire municipal area, making it easier for trend analysis 

to understand spatial transformation dynamics from 1996 to 2016. Thus, this 

dataset is 

Suitable 

Source: Author, 2020 
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Table 5.3 discusses the interoperability of various geospatial datasets for mapping spatial 

transformation. The discussed datasets are enumeration areas, Polokwane municipal 

boundary 2016, Polokwane municipal wards 2016, Polokwane and Aganang LM wards 2011, 

and Polokwane Mesozones. The assessment shows that the mesozones are the only 

geospatial datasets linked to social statistics from 1996 to 2016, making it the most suitable 

for tracking spatial transformation in this study. To add on, in a scenario that the mesozone 

polygons data was inadequate to map the spatial transformation, this was augmented by the 

geospatial data for 2011 ward boundaries.  

5.7 Spatial transformation mapping methods for the City of Polokwane  

This section discusses the methods adopted in mapping spatial transformation using the 

following spatial indicators, distribution of population, age, youth, unemployment, and human 

capital development.   

5.7.1 Change in population distribution 

This indicator of spatial transformation asses population distribution changes over the 

specified time frames using actual numbers and percentages as unit of measurement. This 

indicator is relevant for informing policy makers (UN 2007 p.96), on areas they must 

concentrate resources in spatial transformation investment to redress apartheid legacy of 

spatial injustice. Population data is associated with errors of overcounting and undercounting, 

the following mathematical model was adopted in calculating the percent error associated with 

the population estimates of the mesozones cell-polygons in the City of Polokwane.   

 𝛿 = |
 𝑉𝐸 −  𝑉𝐴

 𝑉𝐴 
| ∙ 100 [5.1] 

Where 𝛿 = 𝑝𝑒𝑟𝑐𝑒𝑛𝑡 𝑒𝑟𝑟𝑜𝑟;   𝑣𝐸 = 𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 ; 𝑣𝐴 = 𝐴𝑐𝑡𝑢𝑎𝑙 𝑣𝑎𝑙𝑢𝑒.  

The mathematical model adopted in calculating the population changes is as follows; 

 𝑃𝑡,   𝑡+𝑛 =  𝑃𝑡+𝑛 − 𝑃𝑡 [5.2] 

Where, 

Pt, t+n = population change between the different time periods t+n and t. 

Pt+n = total population for year t+n in any given area (i.e. 2016). 

Pt = total population for base year t (i.e. 1996). 

In an attempt to further understand the trends in population changes, the researcher employed 

GIS ArcMap 10.5, normalization function (as percentage of total) to generate thematic maps 

presenting relative percentage increase or decrease per mesozone over time. The 

mathematical model adopted to normalize the population changes is as follows; 
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 ∆∇%𝑃𝑂𝑃 𝐶𝐻𝐴𝑁𝐺𝐸 = |
𝑃𝑡+𝑛 

− 𝑃𝑡

𝑆𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑠 (𝑇𝑃𝑡+𝑛 
− 𝑇𝑃𝑡)

| ∙ 100 [5.3] 

Where 

 ∆∇%𝑃𝑂𝑃 𝐶𝐻𝐴𝑁𝐺𝐸 = 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑐ℎ𝑎𝑛𝑔𝑒 𝑎𝑠 𝑝𝑒𝑟𝑐𝑒𝑛𝑡 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙;  

     
𝑃 𝑡+𝑛 

= 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑦𝑒𝑎𝑟 𝑡 + 𝑛 𝑖𝑛 𝑎𝑛𝑦 𝑔𝑖𝑣𝑒𝑛 𝑎𝑟𝑒𝑎 𝑖. 𝑒. 2001;   

𝑃𝑡 = 𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑏𝑎𝑠𝑒 𝑦𝑒𝑎𝑟 𝑡 𝑖. 𝑒. 1996;   

𝑇𝑃𝑡+𝑛 = 𝑇𝑜𝑡𝑎𝑙 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑦𝑒𝑎𝑟 𝑡 + 𝑛 𝑖𝑛 𝑎𝑛𝑦 𝑔𝑖𝑣𝑒𝑛 𝑎𝑟𝑒𝑎 𝑖. 𝑒. 2001;   

𝑇𝑃𝑡 = 𝑇𝑜𝑡𝑎𝑙 𝑃𝑜𝑝𝑜𝑙𝑎𝑡𝑖𝑜𝑚 𝑏𝑎𝑠𝑒 𝑦𝑒𝑎𝑟 𝑡 𝑖. 𝑒. 1996. 

5.7.2 Change in age distribution 

Tracking the changes in spatial distribution of population age structure is crucial because 

people at different stages of life, make choices on residential location and size, thereby 

impacting on spatial transformation of cities. Different age groupings are used to map 

geographical distribution of age structure. In a case study of Xi’an town China, Wang and Liu 

(2017) employed three age groupings broadly categorized as, <14years, 14 and 59 years and 

60>; Gariazzo et al., (2019)  employed <18 years, 18-30, 31-40, 41-50, 51-60 and 60> to 

analyse spatiotemporal urban mobility derived from cellular phone traffic in Rome, Italy. 

Furthermore, Terama et al., (2017) employed thematic resolution age groups of 0-14, 15-29; 

30-49; 50-64; 65-74 and 75 onwards in modelling urban growth and land use change in 

Europe. These differences in age groupings employed is also attributed to the interoperability 

of available geospatial data. The mathematical model adopted to compute the changes in 

spatial distribution of age structure is as follows;     

 𝑃𝐶𝑖−𝑚 =  𝑃𝑡 + 𝑛(𝑖−𝑚) − 𝑃𝑡 (𝑖−𝑚) [5.4] 

Where, 

PCi-m = Population Change i.e. i-m for age group 0-14 

Pt(i-m) = Population  for age group i-m base year i.e. 1996  

Pt+n(i-m) = Population for age group i-m for year t+n, i.e. 2016 

To add on, literature from South African context shows another perspective on mapping age 

distribution in relation to understanding spatial transformation of cities. Interestingly, CSIR BE 

(2015e p.1) points out that it is significant to understand the spatial distribution and quantities 

of youth for provision of infrastructure and services to manipulate the built environment for the 

betterment of people’s livelihood. Thus understanding youth changes over time will aid in 

policy evaluations and in making spatial transformation decisions to create opportunities for 

youth development. However, literature shows that there are different views on the age group 

classified as youth, 14-35 (National Youth Commission Act 1996); 16-35 (STEPSA 2016j; 
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CSIR BE 2015h); 14-25 or 35 (Stats SA 2010, p.76). In realization of lack of universally agreed 

utilizable thematic youth age bracket, Stats SA (2010), suggested that in any analysis the 

exact youth age group employed should be specified. In this study, youth and middle age 

groups were aggregated to come up with economically active age group (15-64years), which 

is more meaningful in understanding spatial transformation patterns. 

5.7.3 Change in percentage unemployment  

Understanding the spatial distribution of unemployment over time across the city is crucial in 

evaluation of investment decisions for spatial transformation. Various policies have been put 

in place since the dawn of post-apartheid to address unemployment in South African cities. 

Thus, tracking spatial distribution of unemployment will help in generating empirical evidence 

to evaluate spatial transformation policy implications on reducing unemployment. The study 

adopted a mathematical model by Weir-Smith (2016 p.129), to calculate unemployment 

change as follows,  

 %𝑈 = |
𝑈

𝐿
| ∙ 100 [5.5] 

Where;  

%U→ is percentage unemployment;  

U, → unemployment; and  

L, → labour force which is derived from L (unemployment number + employed number).  

The mesozones geospatial dataset was used which is linked to social statistics on 

unemployment, employment and labour force for South Africa. In executing this model in 

ArcMap some of the mesozone polygons had values of zero which created conflicts and 

errors. To address this, the methodology adopted was not a simple expression of the equation 

model provided. The researcher, had to write a script or provide new commands to exclude 

areas with 0 as denominator.  

The mathematical model, 5.5 was used to compute the actual numbers of unemployment 

changes in the City of Polokwane;  

 𝑈𝐶 =  𝑈 𝑡+𝑛 − 𝑈 𝑡 [5.6] 

Where;  

UN = is percentage point change unemployment;  

Ut+n, = percentage unemployment year t+n (i.e. 2001)  

Ut, = percentage unemployment base year t (i.e. 1996); and  

In addition, actual numbers of unemployment changes were further augmented by percentage 

point changes in unemployment. In simple terms it is the difference in percent unemployment 
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between a given period. The mathematical model adopted in computing percent point 

unemployment change is as follows; 

 %𝑃𝑃𝐶𝑈 =  %𝑈 𝑡+𝑛 − %𝑈 𝑡 [5.7] 

Where;  

%PPCU = is percentage point change unemployment;  

%Ut+n, = percentage unemployment year t+n (i.e. 2016)  

%Ut, = percentage unemployment base year t (i.e. 1996);  

5.7.4 Change in poverty 

Changes in the spatial distribution of household poverty is another essential indicator for 

measuring the progress of spatial transformation. Household poverty is measured by 

combining all income forms of persons living in the same house. The mesozone geospatial 

data provided households that are poor within income bracket of R0-54344 per annum for the 

census years 1996, 2001 and 2011. For further details on how the census data was aligned 

to this poor income bracket refer to CSIR BE (2015j p.2).  

The mathematical model adopted to normalize the spatial distribution of household poverty is 

as follows; 

 %𝐻𝐻𝑃𝑜𝑜𝑟𝑓𝑥  = |
𝐻𝐻𝑃𝑜𝑜𝑟𝑡 𝑓𝑥

𝑇𝐻𝐻𝑃𝑜𝑜𝑟𝑡𝑓𝑥
| ∙ 100 [5.8] 

Where 

 %𝐻𝐻𝑃𝑜𝑜𝑟𝑓𝑥  = 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑝𝑜𝑜𝑟 𝑖𝑛 𝑓𝑒𝑎𝑡𝑢𝑟𝑒 (𝑚𝑒𝑠𝑜𝑧𝑜𝑛𝑒 𝑝𝑜𝑙𝑦𝑔𝑜𝑛)𝑥;  

𝐻𝐻𝑃𝑜𝑜𝑟𝑡𝑓𝑥 = 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑝𝑜𝑜𝑟 𝑓𝑜𝑟 𝑦𝑒𝑎𝑟 𝒕 𝑖. 𝑒. 1996 𝑖𝑛 𝑓𝑒𝑎𝑡𝑢𝑟𝑒 𝑝𝑜𝑙𝑦𝑔𝑜𝑛 𝑥;   

𝑇𝐻𝐻𝑃𝑜𝑜𝑟𝑡𝑓𝑥 = 𝑇𝑜𝑡𝑎𝑙 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑝𝑜𝑜𝑟 𝑓𝑜𝑟 𝒕 𝑖. 𝑒. 1996 𝑖𝑛 𝑓𝑒𝑎𝑡𝑢𝑟𝑒 𝑝𝑜𝑙𝑦𝑔𝑜𝑛 𝑥;   

 

 𝐻𝐻𝑃𝑜𝑜𝑟 𝐶ℎ𝑎𝑛𝑔𝑒𝑡,   𝑡+𝑛 =  𝐻𝐻𝑃𝑜𝑜𝑟𝑡+𝑛 − 𝐻𝐻𝑃𝑜𝑜𝑟𝑡 [5.9] 

Where, 

HHPoor Changet, t+n = Household poor change between the different time periods t+n and t. 

HHPoort+n = Household poor for year t+n in any given area (i.e. 2016). 

HHPoort = Household poor for base year t (i.e. 1996). 

In an attempt to further understand the trends in population changes, the researcher employed 

GIS ArcMap 10.5, normalization function (as percentage of total) to generate thematic maps 

presenting relative percentage increase or decrease per mesozone over time. The 

mathematical model adopted to normalize the population changes is as follows; 
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 ∆∇%𝐻𝐻𝑃𝑜𝑜𝑟 𝐶ℎ𝑎𝑛𝑔𝑒 = |
𝐻𝐻𝑃𝑜𝑜𝑟𝑓𝑥𝑡+𝑛 

− 𝐻𝐻𝑃𝑜𝑜𝑟𝑓𝑥𝑡

𝑆𝑢𝑚 𝑎𝑙𝑙 𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑠(𝑇𝐻𝐻𝑃𝑜𝑜𝑟𝑡+𝑛 
− 𝑇𝐻𝐻𝑃𝑜𝑜𝑟𝑡)

| ∙ 100 [5.10] 

Where 

 ∆∇%𝐻𝐻𝑃𝑜𝑜𝑟 𝐶ℎ𝑎𝑛𝑔𝑒 = 𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑝𝑜𝑜𝑟 𝐶ℎ𝑎𝑛𝑔𝑒𝑠 𝑎𝑠 𝑝𝑒𝑟𝑐𝑒𝑛𝑡 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙;  

     
𝐻𝐻𝑃𝑜𝑜𝑟𝑓𝑥𝑡+𝑛   

= 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑝𝑜𝑜𝑟 𝑓𝑒𝑎𝑡𝑢𝑟𝑒 𝑥 𝑓𝑜𝑟 𝑦𝑒𝑎𝑟 𝒕 + 𝒏 𝑖. 𝑒. 2001;   

𝐻𝐻𝑃𝑜𝑜𝑟𝑓𝑥𝑡 
= 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑝𝑜𝑜𝑟 𝑓𝑒𝑎𝑡𝑢𝑟𝑒 𝑥 𝑓𝑜𝑟 𝑏𝑎𝑠𝑒 𝑦𝑒𝑎𝑟 𝒕 𝑖. 𝑒. 1996;   

𝑇𝐻𝐻𝑃𝑜𝑜𝑟𝑡+𝑛 
= 𝑇𝑜𝑡𝑎𝑙 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑝𝑜𝑜𝑟 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑠 𝑖𝑛 𝑦𝑒𝑎𝑟 𝒕 + 𝒏 𝑖. 𝑒. 2001;   

𝑇𝐻𝐻𝑃𝑜𝑜𝑟𝑡 = 𝑇𝑜𝑡𝑎𝑙 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑝𝑜𝑜𝑟 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑠 𝑏𝑎𝑠𝑒 𝑦𝑒𝑎𝑟 𝒕 𝑖. 𝑒. 1996. 

5.7.5 Change in human capital development,  

Šlaus and Jacobs (2011 p.98) argue that human capital is multi-dimensional, it encompasses 

a wide range of human capabilities which includes the skills, education, capacities and attitude 

of individuals among others. These aspects possessed by human beings are critical for socio-

economic growth and sustainable development (Ozturk 2001, p.39; Šlaus and Jacobs 2011 

p.111). According to UN, (2016 p.23) numerous methods and approaches are used to 

measure human capital, these approaches are broadly categorized as direct and indirect 

approaches. The indirect approach is suitable for application at a broader scale such as large 

number of countries attributed to limited statistical information. On the other hand the direct 

approach measures stock of human capital from information on various components 

employing three approaches. These approaches are i) cost-based approach, ii) the lifetime 

income-based approach and iii) the indicators-based approach (refer to UN Human capital 

guide for further details on each). Amongst these approaches the indicators based approach 

measures human capital using educational output as indicators. However there is no universal 

metric for measuring education as it differs across countries. A common approach used is 

comparing absolute numbers over time of highly qualified people. The advantage of this 

approach is the availability of routinely collected data from learning institutions and census. 

The assumption of this approach is that its closely related to investment in education therefore 

it’s a key indicator of human capital development.  

In line with the UN indicator based approach, the researcher discussed the mesozone census 

information, recorded human capital development data using a different number educational 

levels that ranged from no schooling to those which have higher degree excluding other 

unspecified level of education. In this spatial indicator it was deemed significant to only reflect 

on percentage population with qualifications above matric certificate (STEPSA 2016k; CSIR 

BE 2015i p.1). The idea is that there is an association between level of educational and 

improved standards of living thereby influencing spatial transformation. CSIR BE (2015i, p.1) 
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corroborates this pointing out that education contributes to improved quality of life, personal 

development, creativity, productivity, entrepreneurship, and innovativeness, which impact on 

socio-spatial transformation towards people’s living desires and preferences. The model 

adopted for calculating human capital development is as follows,  

 %𝐴𝑏𝑜𝑣𝑒 𝑚𝑎𝑡𝑟𝑖𝑐𝑦𝑥 = |
𝐴𝑀𝑦𝑥

𝑃𝑦𝑥
| ∙ 100 [5.11] 

Where,  

% Above matricyx = percentage of population with qualifications above matric for given year 

AMyx
 = total number of people with qualification Above Matric for year x,  

Pyx
  = total population for the same year x. 

5.8 GIS components for mapping spatial transformation  

This section summarises the GIS components, linked geospatial methodology adopted in this 

study in mapping spatial transformation in this study. The pragmatic spatial transformation 

philosophical world view underpinning this study pointed out that the researcher can choose 

the best tools and approaches to answer the research objectives. In line with this view, the 

approach adopted in this study is also informed by the complexity theory. This implies to 

successfully map spatial transformation, there is need for putting together various components 

that are critical for the functioning of a GIS system; data, hardware, software, procedures and 

people to operate the geographic information system to produce required outcomes in the 

form of maps. The aggregated components of the GIS system as adopted in this study are 

shown in figure 5.7. 

The discussion on SASDI, pointed out that the EMC does not have geospatial data that is 

interoperable or fit for mapping spatial transformation for the purpose of this study. Thus, 

geospatial data for mapping spatial transformation in this study was acquired from other 

sources. This decision is informed by the pragmatic spatial transformation paradigm that the 

researcher has the choice to select geospatial data that is interoperable to map urban changes 

over time. The geospatial data employed in this study was collected from City of Polokwane, 

in the form of documents and shapefiles. The internet was also used to gather geospatial 

information from various data agencies and websites. In particular, the mesozones were 

accessed from the website http://stepsa.org/data/2018%20CSIR%20Typology%20v2.rar.   

http://stepsa.org/data/2018%20CSIR%20Typology%20v2.rar
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Figure 5.7: GIS components and mapping spatial transformation  

Source: Author, 2020 
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The collected data from various sources created a geodatabase saved within the hardware, 

laptop used by the researcher. All the different geospatial datasets gathered together are 

characterised by the structure summarised in table 5.4.   

Table 5.4: Data organization of models and GIS      

Data objects  Model data organisation  GIS data organisation 

Area data Stock matrix: a two-dimensional matrix 
where the rows indicate the areas and the 
columns contain attributes. It is implicitly 
assumed that attributes are uniformly 
distributed throughout the area. 

Polygons: areas are represented as 
polygons and area data are stored 
in polygon attribute tables. It is 
implicitly assumed that attributes 
are uniformly distributed throughout 
the polygon. 

Interaction 
data 

Interaction matrix: square matrix where rows 
and columns represent areas. The cells of 
the matrix contain impedances or flows 
between areas.  

There is no equivalent to interaction 
matrices in GIS. 

Network data Link: each link record is identified by from-
node and to-node and contains link 
attributes such as length, travel time, 
capacity. The alignment is not coded. 

Links are stored as arcs and link 
attributes in arc attribute tables. The 
alignment is also coded. The 
convenience of digitising and editing 
links is an advantage. 

Point data List: a sequence of records where each 
record refers to an object (a household, a 
firm, a building) in an area. Each record 
contains attributes of the object; the location 
in the area is not recorded. 

Point data are stored in point 
attribute tables. The advantage is 
that points have micro locations, i.e. 
pairs of co-ordinates. 

Area/point 
data 

Raster: the topology is implicit in the data 
model, which simplifies processing. If the 
raster cells are small, quasi-continuous 
surfaces can be constructed. 

Raster-based GIS correspond 
directly to raster-based models with 
raster attributes stored in value 
attribute tables. 

Source: Author, 2018 

Table 5.4 shows the parts of data making up the geodatabase for mapping spatial 

transformation. The data objects include area data for the different mesozone polygons linked 

to social statistics between 1996 to 2016, which are critical for tracking spatial transformation. 

Other essential data characteristics include the network data, point data and raster data.  

GIS ArcMap 10.5 software was employed, following various procedures to map  spatial 

transformation. For instance procedures employed include the models of tracking spatial 

transformation discussed in relation to changes in distribution of population, age, 

unemployment and human capital development. The procedures involved, opening mesozone 

layer → attribute table → table options →add field→ right click the newly added field → select 

field calculator → a new window opens then python script writer was selected and the new 

model or equation was then written and executed. The new results from the created field were 

then used to create the choropleth maps using a graduated scale to show the differences in 

spatial transformation. To add on, discourse analysis theories articulates that spatial 

transformation is a result of written and spoken communication. However, historical GIS data 

a discourse informing the desired path of spatial transformation in the City of Polokwane could 
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not be accessed because the system was reported to have crashed. With the power of ArcMap 

toolbox and other functionalities of the software, essential historical geospatial data from some 

of the municipal pdf documents was reconstructed by the researcher. The procedures followed 

included employing conversion tools, converting maps from pdf to tiff files in ArcMap. The 

newly converted tiff files were then georeferenced in ArcMap, followed by tracing the features 

of interest which were then converted into feature (.shp) files to generate the desired output 

maps.     

5.9 Chapter summary 

This chapter discussed the evolution of the spatial data infrastructure and the developmental 

history of the South African Spatial Data Infrastructure (SASDI). The discussion also unpacked 

the key components of SASDI, namely policy framework, institutional framework and the 

technical framework. The interoperability or fitness of geospatial data for mapping spatial 

transformation from the EMC was also assessed. It is evident that the researcher had to look 

for alternative sources of geospatial data to attain the research objectives. To add on, the 

spatial transformation mapping methodology adopted in this study was also graphically 

summarised. It pointed out the sources of the geospatial data, hardware, software, procedure 

and people as a crucial resource required to operate the system. Furthermore, other 

procedures followed i.e. mathematical models 5.1 to 5.11 were also discussed as employed 

by the researcher in chapter 7, in computing census geospatial data to map out spatial 

transformation in the City of Polokwane.   
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CHAPTER 6: ANALYSIS OF LEGISLATIVE AND POLICY FRAMEWORK 

DIRECTIONS FOR SPATIAL TRANSFORMATION IN THE CITY OF POLOKWANE 

6.1 Introduction 

This chapter provides an analysis of legislative and policy frameworks to determine the 

intended directions for spatial transformation in the City of Polokwane. The aim of this chapter 

is to examine envisioned changes between 1996 and 2016, and it is divided into seven 

sections as presented in figure 6.1. 

 

Figure 6.1: Chapter 6 Orientation 

Source: Author, 2020 

Section 1 provides an introduction to this chapter covering orientation and background linking 

theories framing this chapter. Section 2 discusses the overarching objects of legislations and 

policy frameworks directing spatial transformation in Polokwane. Section 3 is a discussion of 

the DFA 67 of 1995 a key piece of legislation in spatial transformation discourses. Section 4 
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6.2 Legislative and policy frameworks objects providing directions for spatial transformation 

6.3 The Development Facilitation Act 67 of 1995 
(Repealed by SPLUMA 16 of 2013)

6.4 Normative principles directing spatial transformation

6.5 Vision directing spatial transformation in the City of Polokwane

6.6 Spatial transformation 
tools and concepts

6.6.1 Spatial concentration model combining selective cluster 
approach in rural areas

6.6.2 Nodal hierarchical settlement concept

6.6.3 Strategic Development Areas (SDA’s) and Potential 
Development Areas (PDA’s) for spatial transformation

6.6.4 Local Spatial Development Frameworks (LSDF)

6.6.5 Urban edge and fringe concept directing spatial 
transformation

6.6.6 Land ownership and land use 

6.6.7 Densification

6.6.8 Development Corridors (DC’s) and Functional Development 
Areas (FDA’s)

6.6.9 Transport networks

6.6.10 Shopping centres

6.6.11 Multi-Purpose Community Centres (MPCC’s)

6.6.12 Urban development zone (UDZ) and urban renewal

6.7 Chapter summary
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identifies the normative principles directing spatial transformation from the overarching 

legislations and policy frameworks, followed by section 5 which explains the spatial 

transformation vision in Polokwane. Section 6 discusses the spatial transformation tools and 

concepts an attempting to understand how the vision, overarching objects, and normative 

principles are operationalized in Polokwane. Lastly section 7 provides a summary for this 

chapter.  

To unravel, the intended directions for spatial transformation from the legislative policy 

framework discourses, the study adopted abductive reasoning, a critical methodology of 

informed grounded theory. According to Thornberg (2012 p.249) in the logic of abduction, 

literature is used as a heuristic tool, method; for critical reflections, as a lens, source of ideas, 

creativity, and inspiration. This denotes that literature review on spatial transformation case 

studies in chapter three and the researcher’s knowledge in urban planning was employed as 

a lens, source of ideas during discourse analysis to identifying the directions for spatial 

transformation from the legislative policy frameworks. This is also in line with the perspective, 

from theory of change (ToC) as an outcome based approach for change initiatives (Paina et 

al., 2017 p.31). It outlines the need for planning, implementation and evaluation of such 

particular initiatives. This implies a spatial turn, a retrospection towards identifying the planned 

initiatives, in particular the policy directions for spatial transformation in the City of Polokwane.  

A wide variety of laws existed before 1994 underpinning the ideology of spatial planning in 

South Africa. The policy intentions of pre-1994 spatial planning policies were spatial 

segregation which characterized Polokwane city like any other city in South Africa. SACN 

(2017 p.16) reiterates that during colonial and apartheid era, planning policy intentions were 

spatial segregation which manifested into poor housing standards, increased informality, poor 

amenities, infrastructure and service delivery. In addition, Urban LandMark (2010 p.7) point 

that during apartheid era, majority of poor black people lived in squalid dormitories and 

sprawling townships, underserviced, lacked socio-economic opportunities. Whereas, the white 

minority lived in well serviced areas, closer to opportunities, utilities and facilities in lager areas 

compared to populated blacks in small townships. The institutional legislations that existed 

ensured that places outside the white minority areas remained underdeveloped. Such as 

sperate municipal structures for whites and blacks. The systems of land use management was 

fragmented across the country without a uniform legislation to govern land development in the 

republic. This enabled white areas to develop more from own revenue collection sources and 

attraction of external investors. While black areas failed to develop attributed to high 

populations living in abject poverty and lack of economic development opportunities (Urban 

LandMark 2010 p.7). 
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To address the grim legacy of apartheid planning characterised by spatial segregation, the 

South African state assumed a central interventionist role. This was not because of the 

socialist ideology rather there was a dire need for massive investment in key spatial 

transformation programmes to redress apartheid spatial planning legacy in South African 

cities. In order to understand the realities of spatial transformation in Polokwane LM, it is worth 

analysing the directions of legislative and policy frameworks that were established in post-

apartheid era. The legislations and polices are continuously being shaped and reshaped to 

provide directions, rules and conventions for normative planning and land development for 

spatial transformation towards redressing the grim legacy of apartheid planning.   

6.2 Legislative and policy framework objects providing directions for spatial 

transformation  

The review of City of Polokwane policy discourses mainly the 2010 Spatial Development 

Framework (SDF) and the 2008 Integrated Development Plan (IDP) highlights that objectives 

of various legislative and policy frameworks inform the directions of spatial transformation in 

the city. These legislative policy documents include UN Millennium Development Goals, RSA 

Constitution 1996, White Paper on Reconstruction and Development Programme 1994, 

Development Facilitation Act 67 of 1995 (Repealed by SPLUMA 16 of 2013), Urban 

Development Framework 1997, Limpopo Spatial Rationale 1999 (reviewed 2002), Municipal 

Systems Act 32 of 2000, National Spatial Development Perspective 2003 (reviewed 2006), 

Breaking New Ground (BNG) 2004, National Development Plan (NDP) 2030 (2012); Spatial 

Planning and Land Use Management Act (SPLUMA) 16 of 2013. In the view of Jaipal-Jamani 

(2014 p.4) discourse analysis is a methodological strategy to illuminate meaning in texts. This 

implies discourse analysis, as a methodology is being employed to illuminate meaning on 

spatial transformation directions from the objectives of the various key legislative policy 

frameworks. These identified legislative policies are being used to inform spatial 

transformation towards the redress of the apartheid grim legacy of spatial injustices in the City 

of Polokwane. Table 6.1 provides the summary of spatial transformation directions from the 

identified key legislative policies. 

In order to understand how City of Polokwane redresses the apartheid legacy of spatial 

injustices discussed, it was necessary to analyse the objectives of the legislative policy 

frameworks that guided spatial transformation initiatives.  In another perspective, bulk of the 

legislative policies providing directions for spatial transformation are from the central 

government. In particular local policies developed are influenced by the directions from the 

central government. Similarly, Hangzhou China evidences that the central government policy 

direction had a critical role to play in spatial transformation of the city (Wei 2012 p.397). 
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Table 6.1: Spatial transformation directions from the legislative and policy objects discourses 
Legislative policies legislative policy objects discourses and directions towards spatial transformation 

UN-Millennium 
Development 
Goals (MDG’s) 

 

Goal number 7: Ensure environmental sustainability  
1) By reversing environmental resources loss, integration of sustainable development principles within spatial transformation  policies and programmes, 2) By increasing peoples access to basic services through spatial 
transformation initiatives i.e. proportion of people without access to portable water to be halved by 2015, By spatial transformation in order to significantly improving approximately 100 million slum dwellers lives by 2020. 

RSA Constitution 
1996 

Chapter 7 Local Government objectives (Sec 152) 
1) To be democratic and accountable local authorities spear heading spatial transformation initiatives 2) To ensure spatial transformation initiatives result in sustainable service provision; 3) To provide for spatial 
transformation through economic and social development; 4) To ensure safety and health of human settlements through spatial transformation: 5) To encourage participation of community stakeholders in spatial 
transformation matters 

White Paper 
(RDP) 1994 

The central spatial transformation objective is that; “It seeks to mobilise all our people and our country’s resources towards the final eradication of the results of apartheid…to build a democratic, non-racial and non-sexist 
future” This further broken down into other objective namely: “Meeting Basic Needs, Developing our Human Resources, Building the Economy, Democratizing the  State and Society and Implementing the RDP”.  

DFA ACT 1995 
(Repealed) 

 

1) To facilitate and fast-track spatial transformation RDP initiatives and 2) To provide normative principles governing spatial transformation through land development in the country 3) Development and Planning commission 
to advise on spatial transformation policy and laws at provincial and national spheres of government 4) Establishment of spatial transformation developmental tribunals to resolve conflicts and decide on spatial 
transformation land development projects 5) land development objectives establishment, implementation and measurement of such spatial transformation objectives as local government performance yardstick, 6) 
uniformity of procedures nationally for spatial transformation, i.e. land subdivision and development, to fast track release of land for spatial transformation activities such as residential developments among others. 7) 
spatial transformation initiatives to ensure security of tenure, financial support for land development  

Urban 
Development 

Framework 1997 
 

1) Spatial transformation of cities into productive and efficient settlements by promoting local economies development and growth. 2) Spatial transformation through development of infrastructure and facilities targeted 
at reducing spatial disparities, 3) Spatial transformation towards improved access to quality housing and security of tenure, 4) To address spatial inefficiencies through spatial transformation concepts such as densification, 
efficient public transport systems to reduce travel time, distances and associated impacts, 5) To take cognisance of environmental sustainability principles in spatial transformation to improve the quality of human settlement, 
6) Transformation of governance structures for effective spatial transformation through capacity building initiatives 

Municipal 
Systems Act 32 of 

2000 
 

1) Provide municipalities with principles, mechanisms and processes, that enable progressive spatial transformation, improved access to basic services,  social and economic upliftment of human settlements, 2) to define 
spatial, legal nature of a local authority as being comprised of all communities within its jurisdiction, partnering with the administrative structures and political leadership towards spatial transformation 3) provides for 
exercising of powers and functions by municipalities towards spatial transformation 4) Provide for right to the city, through community participation in spatial transformation matters 5) to provide for establishment of an 
integrated development framework centred on planning processes, management of performances, mobilisation of resources, and institutional changes to facilitate spatial transformation underpinned by developmental 
local government notion.6) provides a framework for municipal organization administration to effect the constitutional mandate and by extension spatial transformation 7) to ensure service delivery frameworks takes 
cognisance of the poor for spatial transformation existing disparities 8) establish a framework to support integration of spatial transformation initiatives at all spheres of government with respect of local natural environment 
for economic and social upliftment of communities 

NSDP 2003 
 

1) Provides a framework for the desired spatial transformation of the national space economy, 2) Provides a coarse grained maps as reference point on analysis and debate of spatial transformation and development 
potentials for all spheres of government 3) Provides key tension and priority areas to achieve positive spatial transformation outcomes from capital investment and infrastructure development 4) To strategically guide 
national government response to spatial transformation initiatives 

Breaking New 
Ground 2004 

1) To utilize provision of housing as a supporting instrument for spatial transformation and sustainable development of human settlements. 2) Spatial transformation through housing is further expected to help with; poverty 
alleviation, creation of jobs, empowerment and wealth creation assert, leveraging economic growth, improving quality of life for the disadvantaged, promoting social cohesion, prevent crime, enhancing property market.  

NDP 2030;  
 

Chapter 8: transforming human settlements  
1) To provide spatial planning systems that are strong and efficient for spatial transformation, well integrated across all the spheres of government.2)  Provides for spatial transformation through upgrading of informal 
settlements that are well located and situated in land suitable for human habitation by 2030.3) Spatial transformation toward s increasing the number of people residing closer to work places; 4) Spatial transformation 
towards improvement of public transport quality; 5) Spatial transformation towards redistribution of job opportunities closer to densely populated townships. 

SPLUMA 16 of 
2013 

(Repeals DFA 
1997) 

 

1) Provides a national spatial planning and land use management framework for spatial transformation 2) Specifies the interrelations between spatial planning and land use  management and other planning instruments  
3) Ensure that spatial planning initiatives for spatial transformation are efficient, equitable and inclusive at all government spheres 4) Provides a framework to coordinate, monitor and review of spatial transformation 
planning and management systems; 5) Provides a framework for standards, norms, normative principles and development policies for spatial transformation 6) to redress apartheid regulatory and spatial imbalances 
through spatial transformation 7) to provide for promotion of national uniform procedures and decision making processes to be followed by authorities dealing with spatial transformation related applications and matters 
8) provides for establishment, operation and functioning of Municipal Planning Tribunals to decide on related spatial transformation matters 9) a framework that provides for the enforcement of development and land use 
measures facilitating spatial transformation  

Polokwane SDF 
2010 

Spatial Development Objectives 1) To provide for spatial transformation and sustainable development growth with respect to the normative development principles provided in various legislations 2) To promote spatial 
transformation initiatives targeted at economic growth to reduce unemployment 3) To promote spatial transformation through industrial investment and development 4) To promote development of human settlements 
that are sustainable through spatial transformation initiatives such as spatial  integration, public transport systems (BRT), and road networks taking consideration of environmentally sensitive areas 5) To provide for spatial 
transformation through  infrastructure investment targeting priority areas  6) To promote spatial transformation through attracting investors by means of releasing strategically located land for economic development. 

Source: Author, 2020 
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Table 6.1 summarises spatial transformation directions from the objects of various legislative 

policy frameworks. In particular Republic of South Africa (RSA) Constitution of 1996 Chapter 

7 Local government objectives provides directions on spatial transformations. The directions 

illuminating from the objectives are that municipalities must strive to be democratic and 

accountable authorities spear heading spatial transformation initiatives in their jurisdiction. The 

spatial transformation initiatives must also ensure sustainable service provision, economic, 

and  social development, safety and healthy human settlements. To add on, the other direction 

is a promotion of right to the city, stating that municipalities must encourage participation of 

community stakeholders in spatial transformation matters. In another perspective, the 

narrative of the discourses on the various policy objects evidences that the crux of spatial 

transformation is to redress spatial injustices a grim legacy of apartheid planning. However, in 

the history of planning towards spatial transformation of human settlements in post-apartheid 

South Africa, the DFA is an important centre piece legislation (Berrisford 1997 p.57). This 

recognition is critical, it provides the crux of understanding the underpinnings of spatial 

transformation in South African context. 

6.3 The Development Facilitation Act 67 of 1995 (Repealed by SPLUMA 16 of 2013) 

The Development Facilitation Act 67 of 1995 (DFA) was repealed as a whole by Spatial 

Planning and Land Use Management Act (SPLUMA) of 2013. Building on the early post-

apartheid narratives on complexities and inadequacy of legislations that existed, there was an 

urgent need to develop a national planning legislation setting out principles and uniform 

procedures to facilitating the implementation of RDP spatial transformation programmes in 

South Africa (Urban LandMark 2010 p.8). Accordingly the DFA was then established being 

the first major centre piece of planning legislation to provide directions for spatial 

transformation of human settlements in post-apartheid South Africa, promulgated at the end 

of 1995, (Berrisford 1997 p.57; Bloem 2001 p.22; Urban LandMark 2010 p.9). It championed 

redressing of apartheid legacy by setting out objectives, a normative path way that provided 

directions for spatial transformation in South Africa through land development. The ideology 

was that; the complex mosaic of the old fragmented planning tools (Urban LandMark 2010 

p.vi), inadequate municipal capacity, frustrated and hindered the desired land reconstruction 

and development (Berrisford 1997 p.57) to address the spatial reality of segregation and 

inequality from apartheid planning. The spatial transformation directions from the DFA 67 of 

1995 objectives are highlighted in table 6.1. To add on, the identified key tenets emanating 

from DFA of 1995 Chapter I on general principles for land development and Chapter IV on 

land development objectives, to facilitate and fast track spatial transformation are presented 

in figure 6:2. 
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Figure 6.2: DFA 1995 Spatial transformation tenets  

Source: Author, 2020 

Figure 6.2 presents a summary of DFA tenets that were directing spatial transformation of 

human settlements in the City of Polokwane and South Africa at large. In support of this, 

Berrisford  (1997 p.58) stated that the then Northern province (Limpopo province) is one of 

the provinces in South Africa to first establish a developmental tribunal, promulgate Land 

Development Objectives (LDO’s) in line with the DFA to provide directions for spatial 

transformation. Gemey (2017 p.23); Polokwane (2010a p.183) further substantiates that the 

DFA normative principles provided directions for spatial transformation in the City of 

Polokwane. It can be noted from figure 6.2 that the desired spatial transformation from 

apartheid settlement form was to be attained through promoting spatial integration of the 

physical, institutional, economic and social aspects. This implies the need for spatial indicators 

to map out the demographic distributions, city structure and texture aspects to be able to 

understand the base spatial patterns to be used as reference point to assess the progress and 

performance towards attaining the desired spatial transformation. 

However to ensure success in spatial transformation, further directions from the normative 

principles are that; prioritise infrastructure development, promote sustainable development,  

walkability, mixed land uses, densification, compact developments, urban edge, ensuring 

efficiency in land development procedures and laws. The principles also provided for 

exercising right to the city, by ensuring good governance through prioritising participation of 

affected stakeholders in spatial transformation matters. In this whole process, the provisions 

promoted skills and capacity development for communities and the municipality at large to 

achieve desired spatial justice through spatial transformation. In another perspective, the Act 

also provided for security of tenure in human settlements redressing spatial apartheid 

injustices.  In support of this perspective, Emdon cited in Donaldson and van de Westhuizen 

(2011 p.684) reiterates that the DFA principles promoted restructuring of human settlements 

spatial integration, sustainable development, infrastructure 
development, good governance, efficiency, tenure 

security, skills and capacity development

Chapter IV: 
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development 
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to correct the apartheid spatial injustices of racial segregation settlement pattern; compact 

cities to prevent spatial splintering, mixed land use and integrated development; sustainable 

cities; stakeholder involvement and capacity building. Furthermore, the Act was commended 

as ‘innovative and ambitious’ piece of legislation to address the grim of apartheid legacy, it 

succeeded in changing the mindset of people on spatial transformation through legislations, 

and normative principles for land development (Urban LandMark 2010 p.vii).  

6.4 Normative principles directing spatial transformation 

Emerging from the legislative policy discourse analysis is that, in addition to the DFA normative 

principles there are other principles providing directions for spatial transformation presented 

in figure 6.3. This is attributed to the fact that there are various progressive policy frameworks 

that were developed in post-apartheid era, a disjointed incrementalism approach. This process 

builds on failures and success of other initiatives, to provide other spatial transformation tools 

to aid the whole process of redressing apartheid spatial injustices.    

 

Figure 6.3: An overview of legislative policy principles directing spatial transformation 

Source: Author, 2020  

Figure 6.3 indicates the legislative policy principles directing spatial transformation to address 

the grim legacy of apartheid injustices in the City of Polokwane. In particular, the Municipal 

Systems Act 32 of 2000, Chapter 5 Integrated Development Planning provides an overarching 

principle directing that local authorities must be developmental oriented towards spatial 

transformation. To effect this principle in directing spatial transformation, municipalities are 

directed to develop an integrated development plan and a spatial development framework 
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spatial transformation are; spatial 

efficiency, spatial quality, spatial 

resilience, spatial sustainability, 

and spatial justice. 
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IDP’s and SDF’s guided by DFA principles 
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6.Breaking New Ground 2004 
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efficiency, sustainability and 
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8. SPLUMA 2013  

(repeals DFA 67 of 1995) 
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underpinned by the principles in Chapter 1 of DFA 67 of 1995. The directions from the DFA 

principles are that governance systems and spatial transformation (land development) must 

promote the development of inclusive human settlements (urban, rural, formal and informal), 

efficiency, integration, sustainability, mixed use, compact city, spatial justice, and good 

governance. In addition to DFA principles, the development of spatial development 

frameworks to guide spatial transformation is also further directed by the principles which 

include; people-centred, spatial targeting and concentration, corridor and nodal development 

(NSDP 2006 p.iii); non-racial, good quality (BNG 2004 p.9). In another perspective, these 

normative principles providing directions for spatial transformation in post-apartheid era are 

further reinforced by NDP Vision 2030 and SPLUMA 16 of 2013. Polokwane (2010a p.183) 

substantiates that the discussed principles also direct the development of spatial development 

frameworks to guide spatial transformation in the city. 

6.5 Vision directing spatial transformation in the City of Polokwane 

Anderson and Holloway (2020 p.190), views discourse as a way of seeing the world, similarly 

a vision is also another view or perspective providing directions on spatial transformation 

towards the desired future. In support of this the ‘gold rush mentality’ resulted in Berlin 

envisioning itself competing with big league cities of the world i.e. London, Paris, New York 

which resulted in massive spatial transformation through megalomanic planning (Arandelovic 

and Bogunovich 2014 p.4). This entails that policy directions from the city’s vision have a 

profound effect on spatial transformation. According to then Department of Rural Development 

and Land Reform (DRDLR) (2011 p.30), the spatial vision statement is not a replication of IDP 

vision, rather a reflection of municipal desired spatial transformation characteristics/nature in 

line with DFA principles. This implies the vision is purported to be providing a world view, that 

informs the city’s spatial transformation goals and objectives. These will then provide the 

socioeconomic, sustainability and smart growth spatial transformation interventions required 

to redress the inherent spatial injustices. Thus, assessing the vision of Polokwane SDF will 

aid in deepening the understating of policy directions on spatial transformation in the city. 

Table 6.2 provides the vision of City of Polokwane as outlined in the available discourse on 

legislative policy documents collected from the municipality and the internet.  

Table 6.2: legislative policy spatial transformation vision statement 
Legislative 
policy 

Vision statement 

IDP 2008-
2011 

“A safe, prosperous and caring municipality, free of poverty and inequality; promoting participatory 
development and providing sustainable quality services for a better life for all.” (Polokwane 2008a 
p.58; Polokwane 2009 p.93; Polokwane 2010b p.69). 

Polokwane 
SDF 2010 

“Enhance sustainable development and alleviate poverty by focusing scarce resources on areas 
with economic growth potential and the highest return on capital” (Polokwane 2010a p.161). 

Source: Author, 2020 
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Table 6.2 shows the IDP and SDF visions providing directions for spatial transformation in the 

City of Polokwane. The vision statements are different, however it is evident from the 

statements that Polokwane is characterised by spatial inequality, marginalization and 

unsustainable development. Thus, the spatial development vision of Polokwane (2010a p.161) 

provides a departure point for understanding spatial transformation within the municipality. 

Although, the SDF does not explicitly indicate the notion of spatial transformation (Abrahams 

2017 p.25),  it can be noted the spatial vision boldly states that the municipality needs to 

enhance spatial transformation through sustainable development, an acknowledgement that 

the current spatial development structure of the municipality is not sustainable. Furthermore, 

the spatial vision alludes that available limited resources at the disposal of the municipality be 

directed towards spatial transformation through targeted investment  in areas of economic 

growth potential to get highest return on their capital. To add on, the spatial vision also reflects 

the DFA principles in informing the desired spatial transformation paths and development 

dynamics within the City of Polokwane. In another perspective, the spatial development vision 

is also aligned to the spatial transformation directions of the NSDP principles. The principles 

directions are that capital investments towards spatial transformation must be focused in areas 

that have potential for fostering development that is effective, sustainable and support spatial 

re-structuring (Polokwane 2010a p.171). 

 

In order to attain the aforementioned desired spatial transformation vision, development 

objectives were set out. These objectives are discussed in table 6.1 which summarizes the 

spatial transformation directions from the legislative policy objectives. Furthermore, Abrahams 

(2017 p.25) pointed out that although an SDF was developed long ago, the spatial 

development objectives for Polokwane 2010 SDF, are also broadly in line with the recent 

progressive policies which include Integrated Urban Development Framework (IUDF) of 2016, 

Spatial Planning and Land Use Management Act (SPLUMA) of 2013 and the National 

Development Framework (NDP) of 2012. 

6.6 Spatial transformation tools and concepts 

According to the DRDLR (2011 p.55), a municipal SDF should outline the spatial tools and 

concepts to be employed to achieve the desired spatial transformation as set out by the 

legislative policy objectives, such as those indicated by the Polokwane 2010 SDF. In line with 

this perspective this section adopts informed grounded theory to identify and discuss the 

spatial models, tools and concepts emerging from legislative policy framework discourses. 

This entails a spatial turn using the lens of the spatial triad and theory of change (ToC) to 

deepen the understanding on the policy directions for spatial transformation in the City of 

Polokwane.  
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6.6.1 Spatial concentration model combining selective cluster approach in rural areas 

The theoretical approach underpinning spatial transformation in Polokwane LM is the spatial 

concentration model combining selective cluster approach in rural areas (Abrahams and 

Marais 2019 p.186; Polokwane 2010a p.163). The point of departure for this approach is to 

direct and concentrate  investment and development at regional nodes that serve the adjacent 

areas, ‘a trickle-down effect approach’. This is also in line with the 2006 NSDP vision of 

focusing economic growth and employment creation in potential areas that promote 

development which is effective, sustainable and support spatial restructuring (Polokwane SDF 

2010 p.162). This model implies that to foster spatial transformation towards the desired 

spatial vision of the municipality, development should be concentrated and be capitalized on 

the growth point of Polokwane because of its characteristic as the gateway, provincial growth 

point of Limpopo Province among others. In addition, this approach also acknowledges the 

significance of rural villages thereby advocating for selective cluster approach to develop rural 

development strategy to facilitate concentration of development in strategic rural areas with 

potential to support sustainable development. This selective cluster approach is in-line with 

Raveinstein (1885) laws of migration that migration happens in form of local migration, short 

journey and by stages wherein people migrate to nearby larger villages that are in close 

proximity looking for better opportunities, before moving on to other larger areas among 

others. Hence, the selective approach requires the clustering of villages to identify potential 

rural nodes to concentrate higher level services and social facilities using the differential level 

of service (LOS) approach, equitable and cost effective manner to facilitate migration to these 

selected nodes. Polokwane (2010a p.163) adds that this spatial transformation approach is 

also in tandem with proposals outlined by the Limpopo SDF. What is emerging from this 

theoretical approach is that the direction taken to facilitate spatial transformation in Polokwane 

LM is to strategically select potential development nodes in both urban and rural areas and 

concentrate development in such areas. 

6.6.2 Nodal hierarchical settlement concept 

Literature from case study reviews evidences that policy directions such as the nodal concept 

contributes to spatial transformation. In particular, the Official Plan of Toronto channelled 

development in certain nodes resulting in increased spatial transformation (Ibrahim 2017 

p.16). Similarly, to give effect to the legislative policy directions on spatial transformation, City 

of Polokwane adopted the hierarchical settlement concept (Abrahams 2017 p.16; Polokwane 

2010a p.113; Polokwane medical node 2001 p.vi). Discourse analysis of the legislative policy 

frameworks, Polokwane (2008a p.69); Polokwane (2010a p.109) points out that the Limpopo 

Provincial Spatial Rationale settlement hierarchy concept provided the following settlement 
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orders; 1st order settlement or Growth Points which are further categorized as Provincial 

Growth Point (PGP), District Growth Points (DGP) and Municipal Growth Point (MGP). The 1st 

order settlements are considered the major human settlements and spatial transformation 

initiatives must be concentrated in these areas. The  2nd order settlements or Population 

Concentration Points (PCP) comprising a group of villages, towns without an economic base. 

The 3rd order settlements- Local Service Points (LSP) exhibiting potential for service functions 

and population growth above 5000.  The 4th order settlement- Village Service Areas (VSA) are 

a group of three or more villages located together and interlinked by social infrastructure 

facilities. The last, 5th order settlement- Small Settlement, self-sustainability in these areas is 

considered non-existent or limited.  
 

This settlement ordering typology is indicative of the directions for investment areas towards 

spatial transformation. On the contrary this provincial settlement order was considered 

inadequate to effect the desired spatial transformation. The argument is that some of the 

settlements (GP, PCP, LSP) are in close proximity despite being of different settlement order 

making it difficult to treat these settlements separately when directing investment on spatial 

transformation. This prompted the modification of the provincial settlement hierarchy 

(Polokwane 2008a p.71). In another perspective, the term ‘settlement order’ is inadequate it 

does not provide meaningful directions for spatial transformation. Hence the move by the 

municipality to use a more meaningful phrase ‘nodal hierarchy’ in line with the SDF guidelines, 

which expresses the notion of spatial transformation of the municipality.  
 

Nodes are “areas where higher intensity of land uses and activities are supported” (DRDLR 

2011 p.6). This implies identification of nodes provides for spatial transformation by directing 

investments and land use activities in such identified nodal areas. Polokwane (2008a p.71) 

substantiates that the settlements were grouped as nodal clusters because of their close 

proximity to each other and that they are functionally interdependent on each other as a huge 

settlement.  Thus, the grouping of different settlements using the adopted municipal nodal 

hierarchy facilitates the identification of strategic potential settlements both urban and rural to 

concentrate high intensity investment and development activities to attain desired spatial 

transformation. Similarly, literature from the case study review pointed out that spatial 

transformation in Berlin was also contributed by the annexation of surrounding areas 

(Arandelovic and Bogunovich 2014 p.3). In line with this perspective the new nodal hierarchy 

adopted by City of Polokwane resembles this annexation of settlements clustered together. 

Figure 6.4 presents this new nodal hierarchy of settlements as pointed out in the legislative 

policy framework discourses.  
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Figure 6.4: City of Polokwane nodal areas targeted for spatial transformation initiatives 

Source: Own contruction2020 
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The City of Polokwane nodal hierarchy in figure 6.4 illustrates the classification of settlements 

into nodes of varying sizes within the boundary of the city at a macro-level. The legislative 

policy directions are that spatial transformation initiatives must be targeted in these nodal 

areas. In particular, the 1st  order node is Polokwane-Perskebult a huge settlement that 

comprises of the following areas which are clustered together; Polokwane (PGP); Seshego 

(PGP) and Perskebult (PCP). Polokwane (2001 p.74) further substantiates that Polokwane 

Seshego cluster and Mankweng are the major settlements with largest population 

concentration, hence they are the main focal areas for development initiatives.  

6.6.3 Strategic Development Areas (SDA’s) and Potential Development Areas (PDA’s) 

for spatial transformation 

Using the lens of Lefebvre’s (1991 p.31) spatial triad pillar on conceived space, it is evident 

that the policy discourses reveals conceptualized spaces in the form of maps, providing 

macro-level directions for spatial transformation in the City of Polokwane. In support of this, 

Polokwane (2010 p.170) pointed out that the development concepts adopted to provide 

directions for spatial transformation are; Strategic Development Areas (SDA’s) and Potential 

Development Areas (PDA’s). These SDA’s and PDA’s were identified by the 2007 SDF within 

the nodes discussed in the previous narrative on nodal hierarchy. The legislative policy 

discourse provides directions that the SDA’s are the focal, primary areas for future 

development and township expansions through residential developments among others. This 

implies the policy directions are that SDA’s are the targeted 1st level priority areas for spatial 

transformation initiatives such as investment, development and expansion. Figure 6.5 provide 

the identified SDA’s in the City of Polokwane.   
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Figure 6.5: Strategic Development Areas (SDA’s) and Potential Development Areas (PDA’s)  

Source: Author, 2020 

Polokwane (2010 p.115); Polokwane LSDFP SDA 1 (2007a p.8); pointed out that, the 2007 

SDF direction or mandate for the City of Polokwane was to facilitate, promote and support 

development in the SDA’s through; providing bulk infrastructure services, development 

incentives which include no contribution to bulk services, simplifying-fast tracking application 

procedures to facilitate spatial transformation, development of detailed local spatial 

development framework plans for the SDA’s. This implies the spatial transformation directions 

from the policy frameworks are that investments must be spatially concentrated in these 

strategically identified areas.    

Also observed from figure 6.5 are strategically identified potential development areas (PDA’s) 

1 to 4. The PDA’s are regarded as 2nd level priority areas of development that are adjacent to 

the SDA’s (Polokwane 2010a p.126). The spatial transformation policy directions are that, 

these areas are crucial for structuring future development in the municipality, they also point 

out the desired future expansion of settlements in the city. In particular, PDA 1 is an area along 
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the R71 Development Corridor (DC) 1, between the settlements Mankweng-Badimong cluster 

and Polokwane-Perskebult cluster. This area provides development potential for spatial 

integration of these segregated human settlement . Thus, the policy directions for development 

along this intends to attain the desired spatial transformation in redressing the apartheid grim 

legacy of spatial segregation.   

6.6.4 Local Spatial Development Frameworks (LSDF) 

Despite the possibilities of SDA’s and PDA’s approach in providing directions for spatial 

transformation it received heavy criticism as outlined by Polokwane (2010 p.170). In particular, 

this approach directed for the development of detailed local spatial development framework 

plans (LSDFP) for the SDA’s. This implies development of a total of eight LSDFP’s for each 

SDA, ultimately this creates a fragmented spatial transformation planning system for the city. 

Other criticisms levelled against the SDA’s and PDA’s approach include implementation 

shortfalls, lack of delineated urban edges, exclusion of rural nodes such as Perskebult, 

Mankweng-Badimong, Sebayeng-Dikgale. The  implication of this was that there was lack of 

comprehensive spatial plan for the entire municipality. This resulted in a distorted and 

fragmented planning system, consequently leading to planning challenges in land use 

management and development control in tribal areas within the municipality (Polokwane 

2010a p.170). Hence, to address this challenge Polokwane (2010a p.170) proposed a new 

approach, of developing Local Spatial Development Framework Plans (LSDFP’s) to provide 

directions for spatial transformation in specific areas as summarised in figure 6.6.  

Settlements description 

Strategic 
Development 

Areas 
(SDA’s) 2007 

 Proposed approach 
Local Spatial 
Development 

Framework Plans 
(LSDFP) 2010 

 
Potential 

Development Areas 
(PDA’s) 

Area between Polokwane & 
Seshego 

SDA 1 
 

Local Spatial 
Development 
Framework Plan for 
Polokwane/Perskebult 
area 

 PDA1: Area along the 
R71 Development 
Corridor (DC) 1, between 
Mankweng DGP &  
Polokwane PGP. 
PDA2: Area includes 
small farms and 
agricultural holdings of 
Palm, Palmietfontein and 
Tweefontein 
PDA3: Area abutting 
SDA 1 west and Seshego 
to the south 
PDA4: Area between 
Polokwane metallurgical 
complex and South of 
Polokwane Provincial 
Growth Point (PGP). 

Ivydale Agricultural 
holdings 

SDA 2 
  

Eastern Suburbs of 
Polokwane and adjacent 
areas to the east 

SDA 3 
  

Mankweng/Badimong 
cluster 

SDA 4 
 Local Spatial 

Development 
Framework Plan for 
Mankweng / Badimong 
Cluster 

 

South-west areas abutting 
Mankweng, Ward 7 Laaste 
Hope area (LSP). 

SDA 5 
  

Sebayeng Municipal 
Growth Point (MGP) and 
surroundings 

SDA 6 
  

Local Spatial 
Development 
Framework Plan for 
Sebayeng / Dikgale 
Cluster 

 

Dikgale Cluster excluded in 
SDA 6 and part forming 
remainder of Sebayeng 

SDA 7 
 
 

 

Chuene and Southern part 
of Municipal Area (LSP) 

SDA 8  Development of rural 
areas and other villages 

  

 

Figure 6.6: Proposed new approach LSDFP’s for spatial transformation 
Source: Author 2019  
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Central to Rogers (2014 p.1) view on theory of change (ToC) is that certain, activities are 

understood that they will yield outcomes contributing towards the realization of the intended 

impacts, in particular the broader legislative policy objects and city’s vision. In line with this 

perspective, the City of Polokwane adopted the 3 level approach to development of SDFs 

which provides direction for the desired spatial transformation (Abrahams and Marais 2019 

p.190). These approaches are; 1. macro-level municipal wide area, 2. LSDF’s for the 

settlement clusters Polokwane-Perskebult, Mankweng-Badimong and Sebayeng-Dikgale; 3. 

other rural areas and villages. This approach adopted in targeting areas for development of 

LSDFP is aligned to the nodal settlement hierarchy of City of Polokwane. It abandons the 

fragmented SDA’s approach towards an integrated settlement cluster approach providing for 

the development of LSDFP’s for Polokwane-Perskebult cluster, Mankweng-Badimong Cluster 

and Dikgale cluster. In particular, the Polokwane-Perskebult LSDFP does not abandon the 

already developed individual LSDFP’s directing spatial transformation in SDA1, 2 and 3, rather 

it incorporates them to form the basis and part of a broader framework plan. The SDA 1 is an 

area between Seshego and Polokwane Central, SDA 2: Ivydale Agricultural holdings, and 

SDA 3: Eastern suburbs of Polokwane and adjacent areas to the east. These SDA’s were 

clustered together forming part of a comprehensive framework plan indicating an integrated 

development plan for the broader Polokwane-Perskebult cluster (Polokwane 2010a p.171). 

To add on, the PDA’s concept was abandoned and where desirable the PDA’s were 

incorporated into the LSDFP’s  

6.6.5 Urban edge and fringe concept directing spatial transformation 

In redressing the criticism levelled against the concept of SDA’s and PDA’s, on lack of clearly 

delineated boundaries, urban edge and urban fringe were demarcated providing directions on 

areas for concentrating spatial transformation initiatives. Abrahams and Marais (2019 p.191) 

reiterates that Polokwane LSDF’s for the nodal clusters identified the urban edges to guide 

spatial transformation activities. The demarcated urban edge, fringe and future development 

area are presented in figure 6.7.  Cole (2017 p.2) substantiates that demarcating urban edges 

influences spatial transformation as evidenced by Auckland Unitary Plan which resulted in the 

structural changes of urban edge from the Metropolitan Urban Limit to the new Rural-Urban 

Boundary which extended the spatial coverage of the city. 

Conceived space observable from figure 6.7 are the boundaries for the urban edge, urban 

fringe and future development areas for the 1st order node. The urban edge comprises of 

Polokwane central, Seshego, and the SDA’s 1 to 3. This approach to provide a comprehensive 

conceptual framework plan helps to address challenges of fragmented and distorted planning 

systems posed by the limitations of individual SDA’s framework plans. 
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Figure 6.7: Spatial transformation activity concentration areas: urban edge, fringe 

Source: Author, 2020 
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The interim measure put in place was that the SDA 1, 2, and 3 framework plans remained in 

effect being that there is no comprehensive urban development framework for the greater 

Polokwane-Perskebult cluster (Polokwane 2010a p.171). To add on Polokwane (2007a p.49) 

further identified future expansion areas for SDA 1. The priority areas for the expansion were 

A and B because of access to existing bulk infrastructure facilities. Future expansion area D 

is last priority area of development because it lacks access to bulk infrastructure services. This 

implies for each SDA, future development or expansion areas had to be identified, such an 

approach is fragmented, perpetuates disjointed planning. In terms of spatial dialectics and 

didactics, this approach of spatial transformation using the individual SDA’s concept is a clear 

contradiction towards the policy objectives. In particular, post-apartheid policy frameworks are 

expected to reduce parallel planning systems, yet development of individual SDA’s reinforces 

fragmentation of spatial transformation planning systems.     

The identification of the urban edge, fringe and future development is indeed a spatial turn 

towards redressing fragmentation and perpetuation of spatial injustices. The urban edge 

indicate the areas where spatial transformation developments should be concentrated to limit 

urban sprawl and its negative implications. The policy discourse points out that the urban edge 

is established to provide directions for the desired spatial transformation. To add on the 

directions for spatial transformation include, compact developments, densification, integration, 

urban infill, bulk infrastructure, service developments and maintenance, protection of 

environmentally sensitive areas and agricultural areas, township establishments, and 

economic development activities (Polokwane 2010a p.203). On the other hand, the urban 

fringe is considered a transition zone outside the urban edge and surrounding rural hinterland.  

 

The legislative policy directions limiting spatial transformation activities in the urban fringe 

includes protection of agricultural land and environmentally sensitive areas, promoting urban 

agriculture, development approval is on merit and the municipality will not fund bulk and other 

external services in the urban fringe (Polokwane 2010a p.203). Furthermore, it is highlighted 

that the urban edge should be at least 90% developed before establishment of townships can 

be approved in the urban fringe (Polokwane 2010a p.203). To add on, the policy framework 

also provides directions on future development area, where spatial transformation activities 

are permitted as part of expansion of the settlement cluster. Similarly, Polokwane (2013a map 

10), also shows the area proposed for the expansion within Sebayeng-Dikgale cluster. This 

implies that the policy directions seek to limit spatial transformation development activities in 

these areas to promote compact human settlements, curbing spatial splintering and the 

resultant spatial fragmentation which exacerbates apartheid spatial injustices.  
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6.6.6 Land ownership and land use   

Land ownership has a significant influence on attainment of legislative policy objects on the 

direction of spatial transformation. Fan et al., (2012 p.6); Liu et al., (2011 p.708) substantiates 

that land ownership influences spatial transformation, as evidenced from central state land 

banking in Hangzhou China. Similarly, the White paper on RDP (1994 p.9) objectives provides 

for making land available to facilitate spatial transformation initiatives towards meeting basic 

needs of the citizens. In essence, the ability of local government to attain the RSA 

Constitutional mandate of spear heading spatial transformation-spatial justice in redressing 

the apartheid legacy of spatial injustices is determined by how much public land they own, its 

availability and desirability for development. This implies that there is need to examine land 

ownership to deepen the understanding of policy directions on spatial transformation in the 

nodal clusters. Discourse analysis of the available LSDFP for the SDA’s 1, 2 and 3 policy 

documents indicates land ownership as shown in figure 6.8.     

Figure 6.8: Public owned land targeted for spatial transformation activities 

Source: Author, 2020 

Figure 6.8 illustrates public land ownership within the SDA 1, 2 and 3. In SDA 1 area between 

Polokwane-Seshego it is evident that most land is publicly owned, on the contrary SDA 2 – 

Ivydale agricultural holdings south-west of Polokwane shows that there are a few pockets of 

publicly owned land. This figure clears the uncertainty of how much land pockets within the 

nodal clusters is publicly owned. This is crucial for understanding the land ownership question, 

dynamics and the spatial transformation directions in the City of Polokwane. Polokwane 
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(2013b p.11) reiterates that land owned by the public is an invaluable asset that has potential 

leverage for spatial transformation in the City of Polokwane. In another perspective, in 

Mankweng/Badimong nodal cluster and Sebayeng/Dikgale nodal cluster there are few pockets 

of proclaimed land and majority of the land falls under tribal authorities. The major drawback 

of this scenario is that local authorities do not have direct control of spatial transformation 

activities in the tribal areas. Polokwane Sebayeng (2013a p.4) substantiate this stating that 

the tribal authorities are responsible for allocation of land including land for residential 

development which has a bearing on the nature of spatial transformation.  
 

Furthermore, discourse analysis from the policy documents LSDFP (SDA1 2007a; SDA 3 

2007b; and SDA 2 2009) provided the land use directions for the publicly owned land. This 

approach contributes to spatial transformation as supported by the policy directions of the 

Special Housing Areas for Auckland, which identified brownfield and greenfield areas for 

housing development (Salmon 2015 p.28). Similarly, the policy frameworks discourses also 

indicated land earmarked for spatial transformation residential developmental activities in 

each of the SDA’s 1 to 3.  
 

Land use planning contributes greatly to spatial transformation of human settlements towards 

the desired broader policy objectives.  In light of this, the policy frameworks for SDAs 1, 2 and 

3; also indicated the spatial transformation land use direction for the vacant land compiled and 

presented in figure 6.9.  

 

 

Figure 6.9: Vacant land spatial transformation potential 

Source: Author, 2020 



160 
 

Land use planning also provides directions for alteration of the available land, towards the 

achievement of spatial transformation policy objectives. In particular, the discourse analysis 

of the policy frameworks provided spatial transformation direction for the identified vacant land 

as summarised in table 6.3. 

 Table 6.3: Vacant land spatial transformation potential 

Strategic Development Area Description Precinct Erven Population 

SDA 1 

Vacant land; spatial transformation  
potential 

1 4729 14534 

2 3773 11598 

3 3984 12244 

4 4988 15330 

Total 17 474 53 706 

Approved 10 514 32 315 

Overall SDA 1 Total 27 988 86 021 

SDA 2 
 

Vacant land; spatial transformation  
potential 

1 2 450 9 800 

2 3 214 12 856 

3 4 356 17 424 

4 3 125 12 500 

Total 13 143 52 580 

Existing and/ Approved 4 373 17 488 

Overall SDA 2 Total 17 516 70 068 

SDA 3 
 

Vacant land; spatial transformation  
development potential 

1 2 265 7 721 

2 1 423 4 852 

3 1 831 6 241 

4 7 944 27 081 

Total 13 463 45 895 

Approved 10 550 35 964 

Overall SDA 3 Total 24 013 81 859 

Source: Author, 2020 

Table 6.3 summarizes the spatial transformation potential through residential development 

such as social housing for the identified vacant land in figure 6.9. The land use for vacant land 

in SDA 1, points out that the earmarked residential developments are; Precinct 1: 4729 Erven 

for a population of 14 534; precinct 2:  3773 Erven’s catering a population of 11 598;  precinct 

3: a total of 3 984 Erven’s for a population of 12 244 and for precinct 4; a total of 4988 catering 

a population of approximately 15 330. To add on, 10 514 Erven’s were approved catering for 

a population of 32 315. Therefore, the land use directions for spatial transformation in the City 

of Polokwane is residential development in SDA 1 of about 27 988 Erven’s and catering a 

population of approximately 86 021.   

In another perspective, this identified vacant land is suitable for residential development 

leveraged by the existing infrastructure and its location, which is in close proximity to the area 

of opportunities, Polokwane central.  Typically in SDA 1 there are established transport 

networks that provide easy access which include, Matlala road on the southern side of the 

strategic development area, Nelson Mandela Drive dissecting SDA1 and in the northern areas 

there is Polokwane Drive and Dendron road. Hence, an approach for using residential 

development as a leverage for spatial transformation is essential in attaining the broader 

legislative policy framework objectives outlined in table 6.1. In particular, it echoes that 

residential developments assist redressing spatial injustices by; meeting basic needs (White 
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Paper on RDP 1994), social development (RSA Constitution 1996), addressing spatial 

inefficiencies, (UDF 1997; SPLUMA 2013),  spatial transformation (BNG 2004; NSDP 2006). 

To add on, the policy directions for residential development on the vacant land which is also 

promoting development within the urban edge, resulting in compact city, sustainable 

development and spatial integration of the previously segregated Seshego and Polokwane 

central.    

6.6.7 Densification 

Discourse analysis of the legislative policies reveals that densification is among the concepts 

providing directions for spatial transformation in the City of Polokwane. Polokwane SDA1 

(2007a p. 39); Polokwane (2010a p.128) substantiates this stating that, it is part of the policy 

objectives to promote higher residential densities to ensure optimum use of resources, 

services, infrastructure, sustainability and compact city structure. To add on, legislative 

policies acknowledges the significance of densification in providing directions for spatial 

transformation towards the redressing of apartheid spatial legacy of spatial mismatch (DFA 

67 of 1995; BNG 2004 p.19; NSDP 2006 p.xii; Polokwane Urban Densification Policy 2013 

p.114). This implies densification is being used as spatial transformation strategy towards 

redressing of apartheid legacy of spatial segregation and the manifestations of rapid 

urbanization being experienced in the City of Polokwane. Literature also substantiates the use 

of densification by indicating that Auckland Housing Accord policy made provisions for spatial 

transformation through densification, permitting 2 storey mixed housing in suburban zone and 

3 storey mixed housing in the urban zone (Salmon 2015 p.21; Early et al., 2015).   

Densification refers to,  the increased vertical or horizontal use of space, through increasing 

the number of units, population threshold incrementally for existing or from the onset in newly 

developed human settlements (DRDLR 2011 p.i; Polokwane densification policy 2013 p.8). 

The spatial transformation directions emanating from this definition underpinned by apartheid 

legacy and rapid urbanization are that; land use schemes must permit horizontal development 

of more than one building unit per erven and also the vertical development of high rise 

buildings to maximize the use of available spaces. This in turn increases population densities, 

which supports the viability of integrated rapid public transport networks, mixed land uses, and 

decentralization of economic opportunities to the densely populated nodal township 

settlements. This in turn redresses spatial legacies of apartheid injustices in the City of 

Polokwane. Early (2015 p.231) substantiates that rapid urbanization contributes to positive 

spatial transformation through increased population densities as evidenced in Auckland. This 

implies that, with proper planning, rapid urbanization does not result in negative spatial 

transformation implications as experienced in most cities within developing countries. 
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Despite the significant contributions of densification directions in spatial transformation, the 

lack of comprehensive land use scheme for the whole municipal wide area is a drawback 

towards redressing spatial injustices (Polokwane SDF 2007 cited in Polokwane 2010a p.128). 

In particular, the town planning scheme employed by the municipality was limited to the 

Polokwane-Seshego built areas exposing other nodal clusters to ad-hoc subdivisions. The 

implication of this was discouraged densification, distorted spatial patterns and unsustainable 

developments. In response to these unsustainable post-apartheid spatial transformation 

pathways, a densification policy (Polokwane Urban Densification Policy Draft 2013) was then 

established. It indicates the demarcated urban edges, where spatial transformation initiatives 

must be concentrated to promote densification in the major nodal clusters namely; Polokwane-

Perskebult, Mankweng/Badimong and Sebayeng/Dikgale clusters. 

In another perspective, City of Polokwane is largely characterized by low to medium density 

settlements. These lower densities are also exhibited along activity corridors, and urban 

sprawling areas in the periphery of the city. There are densification potentials between 

Polokwane-Seshego an area which is the main focus of spatial transformation initiatives in the 

city. Polokwane (2013c  p.115) substantiates this stating that there are existing vacant areas 

between Polokwane-Seshego approximately 6488 stands (11%) of the total 58 692 stands 

leading to a potential increase to 12.07 units per hectare. This implies that the spatial 

transformation direction to increase density along Polokwane Seshego area is to promote 

development activities in the vacant stands in this area. Furthermore, Polokwane (2007a p.41) 

pointed out that the Nelson Mandela Drive provides an opportunity of high residential density 

developments of 80 units/ha, compared to the average density of 30units/ha in other areas. 

This entails that the directions for spatial transformation are to concentrate high density 

residential development along the Nelson Mandela Corridor. This promotes the redress of 

spatial injustices, by extension promoting sustainable development and enhancement of traffic 

required to support a viable BRT system being established along this corridor.  

6.6.8 Development Corridors (DCs) and Functional Development Areas (FDAs) 

The legislative policy framework discourses also shows that the other concepts providing 

directions for spatial transformation is the development corridors (DC’s) and functional 

development areas (FDA’s) concept. The concept of development corridors is widely 

considered a key spatial planning instrument towards the redress of economic, social and 

spatial challenges affecting our cities. Literature on case studies also points out that corridor 

development approach influenced spatial transformation in Curitiba, Brazil (Rosário 2016 

p.115; Lindau 2010a p.17); Auckland (Salmon 2015 p.17; Early et al., 2015 p.223). In the 

context of South Africa, the NSDP (2006 p.6) normative principle 5 boldly provide directions 

that spatial transformation activities must be channelled along the corridors linking nodal 
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settlements, a strategy that assists to redress apartheid spatial distortions. Corridors refers to, 

the networks links such as public transport routes between settlement nodes in which areas 

along (functional development areas) these links is encouraged for high intensity and density 

uses (DRDLR 2011 p. ii). This implies that spatial transformation directions are to intensify 

land uses and density in the functional areas along the network links to redress spatial 

apartheid injustices. Polokwane (2010a p.157) encourages the municipality to harness the 

opportunity, that prominent routes create in facilitating integrated transport and land use 

management along the routes linking the municipal nodes and clusters to unlock economic 

opportunities.  

The notable conceived spaces (Lefebvre 1991 p.33), in the form of corridors and functional 

development areas where spatial transformation activities are directed in the City of 

Polokwane are presented in figure 6.10. The DC’s and FDA’s are significant in facilitating 

economic development and redressing apartheid injustices. There are 2 development 

corridors (DC’s) illustrated in figure 6.10 namely; DC1 represents the route; Gauteng/Pretoria 

– Polokwane – Mankweng/Tzaneen. That is a route from the south west to Polokwane CBD 

and then leads to the eastern side towards the Mankweng/Badimong nodal cluster. The DC 2 

represents the route; Makhado – Polokwane – Burgersfort/Chuenespoort from the north east 

side down to the south. It is evident that along these corridor routes, functional development 

areas are running along.  

Figure 6.10: Development corridors and Functional Development Areas 

Source: Author, 2020 

F1 

F4 

F5 

F3 

F2 
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There are several functional development areas presented in figure 6.10. In particular, the 

functional development area (FDA) F1 is along the major settlement nodes Polokwane CBD 

and Seshego township. This route is also considered the public transport integrated corridor, 

which promotes spatial integration between Seshego and Polokwane CBD. To add on, 

legislative policy discourses substantiates the directions for spatial transformation capitalizing 

on development corridors. In particular the spatial transformation directions for the F3 Eastern 

Gateway Development Corridor include the expansion of the medical node an initiative that 

started as early as 1988 and further strengthened by City of Polokwane 1998 Land 

Development Objectives in line with the DFA of 1995 (Polokwane medical node 2001 p.5-7). 

Despite not being flagged by the municipality in the 2010 SDF, the N1 by-bypass is another 

potential functional development area and development corridor evident on the map that can 

play a key role in spatial transformation. This is evidenced by the economic node, Mall of the 

North that was developed along the N1 by-pass and is also stimulating massive developments 

in this SDA 3.  In another perspective, Polokwane (2010a p.127) pointed out that the southern 

corridor entrance from Lebowakgomo is less significant compared to the northern and eastern 

corridors. The reason being the smelter complex located in this area poses health risks making 

it incompatible with other land uses. Therefore the implications on spatial transformation are 

that development must be restricted from this area and be concentrated along other identified 

DC’s and FDA’s.   

6.6.9 Transport networks 

The case study of Curitiba Brazil, evidences that its heralded success in sustainable 

development and restructuring of the city is attributed to policy directions on investment in 

transport systems (Rosario 2016 p.113). Transport infrastructure plays a significant role in 

facilitating the redressing of apartheid legacy of spatial segregation. This is attributed to the 

inextricable relationship that exists between transport and land uses, whereby transport 

network infrastructure attracts land use developments leading to spatial transformation. 

Similarly, the legislative policy discourses also reveals that there is strong emphasis on 

development of transport infrastructure networks as a leverage for spatial transformation in 

the City of Polokwane. This is echoed by the various legislative policy frameworks 

substantiating development of transport networks to give effect to spatial transformation 

towards the redress of apartheid spatial segregation in the City of Polokwane. These policy 

frameworks providing the basis for development of transport infrastructure networks include, 

“Public Transport Integration Corridor Development Plan alongside Nelson Mandela Drive, 

August 1999 cited in LSDFP SDA 1 (2007)”; “LSDFP SDA 3 2007”; “LSDFP SDA 2 2009”; 

“Integrated Urban Realm and Movement Plan for Polokwane Municipality (IURMP) 2009”; 

“Polokwane SDF (2010a)”; “Polokwane IRPTN Operational Plan (2010)”; “Comprehensive 
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Integrated Transport Plan Polokwane Local Municipality 2012”; “Sebayeng LSDFP 2013”; 

“Mankweng/Badimong LSDFP 2013”; “Operational Plan for the Implementation of the 

Integrated Rapid Transit System Polokwane Local Municipality 2014b.” This implies the City 

of Polokwane is leveraging on transport network infrastructure development in spear heading 

spatial transformation. In support of this, discourse on the policy frameworks shows that the 

leveraging of transport networks for spatial transformation can be understood at the macro-

level and micro-level within the City of Polokwane.   

6.6.9.1 Macro-level public transport mobility networks 

The City of Polokwane is characterized by human settlements that are scattered, fragmented 

and spatially segregated. In order to promote spatial integration of these settlements, the 

policy frameworks pointed out the municipality is leveraging on transport mobility networks. 

To add on, public transport mobility networks also ensures eradication of social and 

geographical barriers to opportunities. SACN (2017 p.40) substantiates that City of Polokwane 

has initiatives to eradicate the urban and rural divide that is inherent in the city. In particular, 

the transport mobility networks radiate from the city centre like the sporks of a wheel as 

presented in figure 6.11. The major mobility networks includes the N1 Arterial road which 

dissects the City of Polokwane into 2 parts, namely north western and the eastern parts as 

shown in figure.6.11. The north western part consists of Seshego, Perskebult, Mabokelele, 

GaRamongwana, Moletji, Matlala, Juno settlement clusters. The major public transport 

network linking and traversing through these settlements are route R521 and in particular 

R567 which feeds into the integrated rapid public transport system passing through the F1 

functional development area.  Polokwane (LM 2014b p.1) substantiates that such a public 

transport network is an enabler for spatial transformation, social upliftment and economic 

growth. 

Figure 6.11: Macro-level public transport networks 

Source Author, 2020 

The R37 transport mobility network is also the southern part of development corridor 2 

connecting Chuenspoort and other rural settlements to Polokwane central. The other key 

mobility network in the eastern side of the city is the R71, which forms part of the development 

corridor 1. It links Polokwane-Perskebult cluster to Mankweng, Badimong, Moria, Tzaneen 
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and other areas. In support of this, Polokwane (2013b p.38) substantiates that R71 is a priority 

public transport mobility network. To the spatial transformation role played by this transport 

network, the following developments are proposed; regular maintenance of the road, 

preventions of illegal developments and land invasion along the road reserve, construction of 

access roads to businesses along the corridor, dedicated lanes used for turning at the 

intersections with R71, providing bus stops, or layby points properly developed to shelter 

people from the weather.     

6.6.9.2 Micro-level transport networks 

This section discusses the legislative policy directions on transport networks to facilitate spatial 

transformation at micro-level in the City of Polokwane.  

6.6.9.2.1 Nelson Mandela Drive 

Nelson Mandela Drive is a typical example of the notable transport network corridors heavily 

invested on for its successful contribution to spatial transformation through integration 

between Seshego and Polokwane centre. In support of this, the August 1999 Public Transport 

Integration Corridor Development Plan alongside Nelson Mandela Drive cited in Polokwane 

(2007a p.20), outlined spatial transformation directions for this transport network corridor. 

Using the lens of the spatial triad (Lefebvre 1991 p.33), the conceptualization of this conceived 

space for the public transport integrated corridor is presented in figure 6.12. The spatial 

transformation directions linked to the Nelson Mandela Drive corridor included promoting; 

public transport and related facilities, mixed use and high density residential developments, 

pedestrian friendly movement, nodal development, and Small Medium and Micro-Enterprise 

developments among others. These directions for land uses along the Nelson Mandela Drive 

corridor clearly indicates the strong relationship between transport infrastructure and land use 

developments.  
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Figure 6.12: Seshego-Polokwane Integrated Public Transport Corridor 

Source: Author, 2020  

6.6.9.2.2 Integrated Rapid Public Transport Network System (IRPTN) - Leeto la 

Polokwane 

In acknowledgement and reinforcement of the key role that transport plays in facilitating spatial 

transformation, policy frameworks further revealed the upgrading Nelson Mandela Drive into 

an integrated rapid public transport system (IRPTS). This IRPTS, was named Leeto la 

Polokwane which means the journey of Polokwane (Abrahams and Marais 2019 p.188). In 

support of this, the IURMP cited in Polokwane (2014b p.5) pointed out that transport plans for 

the city seeks to promote integration of the BRT system within existing public transport 

corridors and facilities. This plan also proposed the introduction of the Bus Rapid Transport 

(BRT) system in Polokwane Centre. This resulted in upgrading of Nelson Mandela Drive up to 

Moletji settlement cluster to accommodate the development of an IRPTN’s as it is a high 

demand corridor. A study conducted revealed high traffic volumes from Moletji-Seshego 

towards the CBD of 17 425 compared to 9 535 for Polokwane-Mankweng corridor (Polokwane 

2014b p.16). This implies that Seshogo, Perskebult, Moletji settlement cluster are highly 

populated generating so much traffic and in turn supports the feasibility of developing an 

IRPTS along this route. In addition to this, it is also pointed out that ±80% of the land area 
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along the corridor is residential areas making it highly suitable compared to the R71 corridor 

which has limited residential development.  

The IRPTS trunk or main corridor can be a rail, road or combined system, in the case of City 

of Polokwane it is a road network. The upgrade of the main corridor or trunk from Polokwane 

CBD stretches beyond Seshego township where the Nelson Mandela Drive ends, to Moletji 

rural settlement cluster situated approximately 40km from the CBD. The directions of this 

system also include other parts of the network trunks being extended to run on some 

residential streets, and linking it to pedestrianization of some streets within Seshego and in 

the CBD for example Churchill Street (Polokwane 2014b p.66). In particular, a study 

conducted pointed out that the Nelson Mandela Drive link to the CBD had the highest 

pedestrian volume count of 2550, and for other settlements outside the CBD the Seshego link 

to New Polokwane had a pedestrian volume count of 1820 (Polokwane 2014b p.62). This 

implies the transport network system spatial transformation directions are to promote 

integration of the segregated human settlements, social upliftment and sustainability in the 

City of Polokwane.  

Figure 6.13: spatial transformation transport network in the City of Polokwane urban edge 

Source: Author, 2019 

A part of the conceptualized main trunk of the IRTPN as conceived in the policy discourses, 

is presented in figure 6.12 labelled as BRT and figure 6.13 illustrates the proposed road 
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network hierarchy in the area to facilitate spatial transformation in the area. The transport 

network development proposals can be categorized in relation to the road hierarchy, namely 

national distributor (1st order), District distributor (2nd order), Local distributor roads. 

6.6.9.2.3 National Distributor (1st order) 

The development of a national distributor road, N1 bypass was proposed for Polokwane to 

guide spatial transformation in the area. In support of this, the Polokwane (2007a p.30) states 

that the policy directions were that the eastern road be upgraded as the N1 by-pass or ring 

road shown in figure 6.13. Polokwane (2007b p.7) reiterates that amongst the proposed 

projects the N1 eastern bypass has a prominent spatial transformation impacts on SDA 3. In 

particular, this N1 bypass road also attracted the development of a regional shopping complex 

or retail centre, Mall of the North, greatly contributing to spatial transformation of the 

surrounding areas.   

6.6.9.2.4 Urban District Distributor (2nd order) 

Polokwane (2007a p.40) reiterates that spatial transformation being noticed in the area 

through township developments is being facilitated by availability transport networks among 

other facilities available in the area. This clearly indicates that transport networks play7 a key 

role in leveraging spatial transformation. Polokwane (2007a p. 25; p.40) pointed out that there 

is limited access in SDA 1 which needs to be improved on the  following distributor (2nd order) 

roads Dendrone, Monama Drive, Pietersburg/Matlala road and Nelson Mandela Drive. This 

entails that improvement of permeability in SDA1 is aimed at facilitating spatial transformation 

in the area. Similarly, Polokwane (2007b p.34) points out that the prominent district distributors 

linking Polokwane to the greater region are Munich Avenue (R81) leading to Modjadjieskloof 

and Grobler street (R71) leading to Tzaneen. However these roads were considered as having 

limited permeability for local traffic from settlements within SDA 3 on the western and eastern 

sides of the N1 bypass. To counter this challenge, the policy directions were to provide 

additional crossings (green stars in figure 6.13) and or development of parallel roads. This 

implies promoting functioning, and just spaces through eradication of access barriers, a 

redress of apartheid access restriction to certain geographical areas. To add on, Polokwane 

(Gildenhuys 2015 p.86) also provided directions for spatial transformation in Seshego through 

development of new roads in order to complete the urban form. The underpinnings, for these 

directions is that properly connected transport networks breaks larger blocks leading to 

improved accessibility and functionality of an area in serving its community.  

6.6.9.2.5 Urban collector (3rd order) 

Emerging from the legislative policy discourses are directions for development of urban 

collectors within the SDA’s to facilitate spatial transformation through the uptake or occupation 



170 
 

of land in these areas previously restricted for occupation during apartheid era. In support of 

this Polokwane (2007a p.62) provides directions for development of 3rd order roads not only 

to improve accessibility but rather to also unlock the area for potential development, which in 

turn facilitates spatial transformation of the area. Similarly, Polokwane (2009 p.50) 

acknowledges the existing transport networks, however it outlines that  the transport network 

in SDA2 is spatially distorted, low design standards, limited traffic capacity, forming large 

poorly permeable blocks. In particular, the north western area between N1 and the railway line 

in SDA 2 has limited movement network. Hence, it proposes the revision and expansion of the 

transport network to improve its traffic carrying capacity and in turn facilitate spatial 

transformation in the area. Polokwane LSDFPSDA3 (2007 p.40) further provides proposed 3rd 

order roads to facilitate spatial transformation in SDA 3. 

6.6.10 Shopping centres 

Shopping centres play a critical role in spatial transformation of human settlements. Oranje 

(2014 p.47); Wei (2012; 399) substantiates that development of shopping centres also 

influenced spatial transformation of Hangzhou, China. In particular, shopping centres act as 

the focal point for further developments by extension spatial transformation. Ideally, an 

effective and properly functioning retail centre developed on a green field attracts further 

developments around it such as offices, hotels, apartments and other specialized activities 

leading to spatial transformation of the area. Similarly, other retail centres are established 

modelled around the concept of mixed land use but rather developed in phases starting with 

the mall, followed by other planned mixed land use such as a big hardware store ultimately 

leading to spatial transformation. In addition shopping facilities are also important for easy 

access to essential goods within local communities. Apartheid planning resulted in unjust 

geographical distribution of economic opportunities and utilities such as shopping facilities. 

People had to travel long distances from the rural areas and townships to get access to 

economic opportunities and utilities such as retail centres located in the major towns and cities 

where affluent people reside. Polokwane (2013a p.51) reiterates that people in rural areas 

commute to Polokwane for banking services and higher order goods. Emerging from the 

legislative policy discourses are directions on facilitating spatial transformation in redressing 

apartheid injustices through development of retail shopping facilities. Polokwane (2007a p.31) 

substantiates this stating that shopping facilities are limited for convenient access to goods 

and services.  

The identified (existing, approved, and proposed) shopping centres from the policy 

frameworks to stimulate spatial transformation within the urban edge of Polokwane-Perskebult 

settlement cluster are presented in figure 6.14. Polokwane (2007a p.51) pointed out that for 

the initial 2007 SDA 1 boundary approximately 100 000m2 of retail space was estimated which 
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is inline with a population threshold between 80 000 to 100 000, in particular SDA 1 anticipates 

to cater for about 86 021 as presented in table 6.3. Similarly Polokwane (2013b p.40) pointed 

out that in Mankweng-Badimong settlement cluster retail centres have a defined land use 

budget of approximately 104 363m2 by the year 2025 and only 29 128m2 is currently 

developed, with a potential of further 75 235m2 retail space development potential. To add on, 

a space for a shopping mall is also indicated in the framework plan for Sebayeng settlement 

cluster (Polokwane 2013a p.80). This entails that the policy directions encourage development 

of shopping centres as leverage for spatial transformation. The shopping centres not only will 

they limit the long travel distances, saving people from losing their income from the high travel 

costs, they also help redress other unwarranted apartheid injustice legacies. The shopping 

centres also attract residential developments and other activities that would relocate from the 

high rentals in the CBD leading to polycentric developments. Thus the shopping centres act 

as convenient stores to the local communities, at the same time being magnets attracting other 

economic developments in the surrounding areas leading to spatial transformation.  

Figure 6.14: Shopping centres to stimulate spatial transformation in the urban edge  

Source Author 2019 
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6.6.11 Multi-Purpose Community Centres (MPCC’s) 

A Multi-Purpose Community Centre refers to, “a focal point at which a comprehensive range 

of essential services can be obtained by people living in its vicinity. In turn it acts as a pool of 

human and physical resources from which the inputs necessary for development can be 

distributed efficiently, and from which a community can draw to promote their development” 

(Polokwane 2007a p.56). The concept of developing Multi-Purpose Community Centres also 

gained traction as a spatial transformation tool in post-apartheid South Africa, towards the 

redress of the inherent spatial injustice on distribution of community service centres. In support 

of this, Polokwane LSDFP (2007a p. 51) points out that 8 MPCC’s are proposed for 

development in SDA1. For example, policy directions for spatial transformation are that the 3 

nodal areas or road intersections along Nelson Mandela Drive within SDA 1 and the southern-

end be earmarked for MPCC’s developments as shown in figure 6.15. Similarly, 5 MPCC’s 

are also proposed for development to serve the various functional parts or settlements in 

SDA3 (Polokwane 2007b p.43). To add on, Polokwane (2013b p.35) also reiterates that 

Mankweng framework plan must strengthen the functioning of Mankweng Badimong 

settlement cluster as a rural service centre (MPCC).    

 
Figure 6.15: Multi- Purpose Community Centres 

Source: Author, 2019 
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Previously disadvantaged areas were deprived of access to essential community services in 

their vicinity. Poor people resorted to travel long distances in order to get access to service 

functions in the apartheid affluent town centres. In another perspective, Polokwane (2007a 

p.51) reiterates that the MPCC’s are expected to result in concentration of people and 

activities, which then creates spatial transformation opportunities through public-private 

partnerships (PPP’s) for the development of other businesses. This concept of MPCC also 

gained recognition for spatial transformation because the developed centre would also act as 

an economic hub attracting both informal and formal retail businesses, and industries. To add 

on, because of the frequency of traffic to such centres it would also result in the development 

of a taxi rank. This makes it highly favourable to develop MPCC’s along transport corridor 

networks to maximise on accessibility and traffic passing through the area.   

This concept facilitates collaboration from various stakeholders which include local, provincial 

and national spheres of government to bring services to the local communities. The community 

centres also act as a one stop centre, a nucleus or a node that attracts other economic 

activities and reduces multiple trips by bringing services closer to people. In addition, the 

MPCC is viewed as a vehicle to spearhead spatial transformation because, with appropriate 

design it will aid attain the broad “principle of stimulating diverse and complex urban areas” 

Polokwane 2007a p.57).   

6.6.12 Urban development zone (UDZ) and urban renewal 

Polokwane (2005 p.49) pointed out that the significant role played by the CBD  includes; being 

the primary activity node and hub of provincial government offices and also for other 

institutions. To add on, the CBD is a key contributor to the overall city’s economy and GDP. It 

is part of the heart of Polokwane Central, provincial growth point (PGP) ,the 1st order and 

highest settlement cluster, a provincial convergence point of transport networks, regionally 

serving the whole of Limpopo province (Polokwane 2005 p.10).  This warrants the need for 

spatial transformation initiatives to redress the challenges faced in the CBD  such as urban 

decay, to reach its maximum potential capacity as a primary activity node for serving the 

surrounding communities and the province at large. In support of this, (Polokwane 2005 p.11) 

provides directions that spatial transformation initiatives must be prioritized for the 

regeneration and continued development of Polokwane CBD. To add on, case study review 

evidences that urban renewal initiatives influence spatial transformation. For example, spatial 

transformation in Berlin during the ‘gold rush mentality’ was also attributed to massive urban 

renewal initiatives as part of megalomanic planning of Berlin (Bernt et al., 2013 p.14).  
 

Polokwane promulgated a UDZ for the CBD in 2005 which is approximately 150ha (Polokwane 

2008b p.128). In line with the spatial triad lens (Lefebvre 1991 p.33), the conceptualized space 

for Polokwane UDZ is presented in figure 6.16. This figure also shows that the UDZ covers 



174 
 

the following functional zones in Polokwane CBD; 1. low density office zone, 3. trading zone, 

4.eastern office or retail zone, 5. motor town or accommodation zone, 6. western office or 

trading zone, and 7. transition zone. The 2 areas in the CBD that are excluded from the 

Polokwane UDZ are; 2. institutional zone and 8. infill zone. The underlying reasons for 

establishment of the UDZ includes; rapid general decay attributed to several reasons such as 

physical, social and economic related problems in the CBD. In support of this, Polokwane 

(2010a p.116) states that a UDZ is a revitalization or redevelopment initiative by the National 

Treasury to promote vitality of Polokwane CBD.   

Figure 6.16: Polokwane spatial transformation UDZ 

Source: Author, 2020 

According to Polokwane (2008b p.118), the UDZ refers to the National Treasury “urban 

renewal tax incentive scheme.” The underpinning of the UDZ concept is that inner cities are 

experiencing dereliction attributed to decentralized nodal developments taking businesses 

from the inner city to new nodes identified in the city such as the retail centres. In terms of the 

bid rent theory, rentals are expensive at the city core and decrease with increased horizontal 

distance from the CBD. The implication of this is that city centres as the main primary activity 

nodes are suffering from accelerated depreciation as businesses are relocating to the new 
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secondary nodes in the outskirts. Hence, the UDZ is intended to provide property owners and 

developers with spatial transformation incentive for revitalizing, development, combat 

dereliction, optimise resource use, promoting compact cities, and to improve inner city 

aesthetics. In essence the UDZ tax incentive provides for tax payers (investors and 

developers) the “benefit of deduction of cost of the erection, extension, addition or 

improvement of any commercial (business) or residential building within an Urban 

Development Zone (UDZ) from their taxable income” (2008b p.122). This act as a 

discouragement of decentralized and polycentric developments which manifests in spatial 

splintering exacerbating the injustices of spatial segregation inherent in the city. 

 

In another perspective, emerging from the legislative policy discourses are directions for 

establishment of other spatial transformation interventions since the UDZ incentive is not 

effective alone. Polokwane (2008b p.122) substantiates this stating that, “the municipality 

must provide additional measure to support and enhance regeneration within the demarcated 

UDZ”. In addition to this, policy discourses shows that City of Polokwane committed itself to 

extent the tax incentive beyond service tariffs but to include development costs, rezoning costs 

among others. To ensure that developers and investors are attracted to the UDZ at the same 

time contributing to urban renewal,  a similar approach from the DFA 67 of 1995 was borrowed 

of fast tracking finalization of development applications within 90days in this zone (Polokwane 

2008b p.122). This approach is also similar to  the Housing Accord for Auckland New Zealand, 

it mentions of fast tracking housing delivery process to attain the desired spatial transformation 

(Early et al., 2015 .227). This denotes that fast tracking development processes by cutting 

unnecessary red taps have a positive influence towards the desired spatial transformation.  

Other spatial transformation initiatives done to compliment urban regeneration in the CBD 

include studies such as; Polokwane CBD Business Zoning: Market demand Model for retail 

and office markets in the Polokwane CBD (Polokwane 2008b) to accommodate the increasing 

demand and future expansion of office and retail spaces in the CBD. In particular it was 

projected that the retail market demand will rise from 417 000m2 in 2008 to 581 000m2 in 

2020 and office demand will rise from 655 000m2 in 2008 to 759 000m2 in 2020 (Polokwane 

2008b p.38). This spatial transformation directions from these projections are that the 

municipality has to undertake conversion of land uses to accommodate the demand or either 

expand the CBD boundary. This makes the inner city to be more vibrant and having capacity 

to play its regional development role in the province.     

 

In addition, to rejuvenate the CBD and the broader Polokwane-Perskebult cluster several other 

spatial transformation interventions were also initiated. These interventions emerging from the 

policy discourses include; CBD boundary expansion, transport facilities and networks- N1 



176 
 

Bypass, tourism, supporting informal businesses and SMMEs such as development of African 

Market, developing transportation hub, Gateway international airport, convention centre, 

Jewellery Hub, The Mapungubwe Theatre, sport and recreation facilities, social housing to 

eradicate crime, mixed use zoning, urban management issues pedestrianization, public open 

spaces, and the business improvement districts (BIDs) (Gildenhuys 2015 p.82-98; Polokwane 

2005 p.73-94; Polokwane 2008b p.141-142). Some of the policy directions for spatial 

transformation are related to enhancing tourism activities to boost the vibrancy of the regional 

node. The case study of Hangzhou China also narrates how the city was spatially transformed 

into a world-class tourism through opening of museums, cultural sites, temples; hand craft 

industries (Oranje 2014 p.47; Wei 2012 p.399). This implies policy directions on spatial 

transformation through tourist related activities are crucial for supporting the vibrancy of City 

of Polokwane regional node.  

6.7 Chapter summary 

This chapter analysed various legislative policy frameworks providing directions for spatial 

transformation in the City of Polokwane. Discourse analysis theory was adopted aided with 

spatial turn theory, spatial triad and theory of change were adopted to unravel the policy 

direction for spatial restructuring. The policy discourses pointed out that the directions for 

spatial transformation that emerged include; Legislative policy frameworks: objects and 

normative principles, and vision for City of Polokwane. In addition, this chapter also discussed 

the legislative policy tools and concepts providing direction for spatial transformation namely, 

spatial concentration model combining selective cluster approach in rural areas, nodal 

hierarchical settlement concept, strategic development areas (SDA’s) and potential 

development areas (PDA’s) for spatial transformation, local spatial development frameworks 

(LSDF), urban edge and fringe concept; Land ownership and land use, densification, 

development corridors (DC’s) and functional development areas (FDA’s), transport networks, 

shopping centres, multi-purpose community centres (MPCC’s) and the urban development 

zone (UDZ) and urban renewal initiatives. 
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CHAPTER 7: TOWARDS AN INTEGRATED SPATIAL TRANSFORMATION 

TRACKING FRAMEWORK  

7.1 Introduction 

This chapter serves to present empirical evidence on spatial transformation in the City of 

Polokwane (1996-2016) and advance an integrated spatial transformation tracking framework. 

Section 1 introduces this chapter and its orientation, as presented in figure 7.1.    

  

Figure 7.1: Chapter 7 Orientation 

Source: Author, 2020 

This study employs the spatial transformation mapping triad as discussed in chapter 2 building 

on the work of Turok (2014 p.74). This triad provides that key dimensions to understand spatial 

transformation in cities are tracking changes in; demographic distribution, city structure and 

city texture as discussed in sections 2, 3 and 5 respectively. This is followed by section 6, a 

discussion of the proposed conceptual integrated spatial transformation tracking framework. 
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7.2 Demographic Distribution 

Demographic distribution is linked to mapping the demographic changes in the City of 

Polokwane, to understand socio-spatial demographic transformations between 1996 and 

2016. The demographic spatial indicators employed in this section are; population distribution 

changes, changes in spatial distribution of age structure, unemployment changes, change in 

poverty and desegregation of race. 

7.2.1 Population distribution changes 

This section presents maps on population, demographic distribution changes in Polokwane 

LM between 1996 and 2016 computed from mesozone polygons as unit of analysis, linked to 

1996 – 2016 Stats-SA geo-spatial census information. Population changes in a given space 

and time is a key socio-spatial demographic aspect (Wang & Lui 2017 p.1), it helps to unravel 

spatial transformation dynamics. Understanding population changes is also significant in 

generating empirical evidence required to inform decision makers on redistribution of 

resources and services to facilitate spatial transformation as reinforced by the legislative 

framework of South Africa i.e. SPLUMA of 2013 among others.    

The population estimates from the 147 mesozone polygons within the 2016 municipal 

boundary for City of Polokwane, created from the dasymetric mapping process that was 

employed by CSIR shows in 1996 the population was estimated to be 572821 people,  

655 445 people for year 2001,  766 269 people for year 2011, and  812 395 for the year 2016. 

These computed population estimates were tested for percent error, to identify the level of 

tolerance for the data, benchmarking on the 2016 population estimates of 797 127 (StatsSA 

2018 p.12). The mathematical model 5.1 was employed as follows to calculate percent error;  

𝛿 = |
812 395 −  797 127 

797 127
| ∙ 100   

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑒𝑟𝑟𝑜𝑟 𝛿 = 1,92%          

Therefore, the percentage error for the population estimate is 1,92%, which is smaller than 

the observed undercount or over count margin of error of 10% for  Limpopo Province, and 

14,6% for all areas in South Africa (StatsSA 2012 p. 42). StatsSA (2007 p. 141); StatsSA 

(2016 p. 49) substantiate that population data is always associated with errors of 

undercounting and over counting. This demonstrates that percent error is always expected 

and cannot be ruled out, as such a lower percent is acceptable and makes the data suffice to 

be used for any analysis. Therefore, the lower percent error for this study is acceptable, hence 

the researcher proceeded in analysing the population changes in the City of Polokwane using 

census data linked to the mesozone polygons as presented in figure 7.2. Part of this error also 

arise from the fact that the attribute data and part of the mesozone polygons bordering the 

edges of newly demarcated boundary were automatically selected as part of the mesozone 

geospatial data employed.    
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Figure 7.2: Population distribution in Polokwane LM 1996_2016  

Source: Author, 2020 
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Abrahams (2017 p.8) agues that the population is not spread evenly in Polokwane. Figure 7.2 

substantiates this by portraying uneven population distribution in the City of Polokwane based 

on the population estimates for the years 1996, 2001, 2011 and 2016. These population 

estimates are presented using choropleth map with dark shade of green representing 

agricultural farm areas and red representing high population concentration areas. This choice 

of colour ramp for the farms areas as presented in figure 7.2a, resonates with the map drawn 

by Donaldson (2001 p.209), which shows that most of this area is occupied by farms for the 

whites. This also substantiates the noticeable lower population values ranging between 0-

500people. The settlements Perskebult, Polokwane central, and the far east Mankweng 

Badimong settlement cluster had relatively lower population than Seshego within the range of 

between 19 532 - 48 828 people. In the perspective of the spatial turn theory, taking a 

backward glance at population distribution for the base year 1996 figure 7.2a, it is evident that 

only Seshego settlement cluster had the highest population range of 48 829 - 53 172 people. 

This empirical evidence demonstrates the implications of apartheid social engineered spatial 

injustices, that was embedded in the establishment of City of Polokwane. The colonial and 

apartheid racial segregation ideologies, exacerbated by policies which restricted the influx of 

the black African population into the white owned areas reversed the urbanization trends 

experienced before apartheid era in then Pietersburg. In particular, the grand apartheid 

resulted in forced dispossession of the blacks into Seshego a dormitory township, in the former 

homeland area of Lebowa (Donaldson 2001 p. 208). Thus, the forced concentration of blacks 

in Seshego explains the witnessed higher population levels in Seshego.  

A comparison between figure 7.2a and figure 7.2d evidences spatial transformation in 

population distribution with both the 1st order nodal area Perskebult-Polokwane settlement 

cluster and 2nd order nodal area Mankweng/ Badimong having the highest population 

concentration range of 48829 – 113913 people in 2016 figure 7.3d from the 1996 population 

range of 19532 – 48828 figure 7.3a. Donaldson (2005 p.362) argues that this increased urban 

population concentration is owed to the 1991 scraping of the Group Areas Act gave birth to 

the resurgence flock of rural to urban migration being experienced even today. In order to 

unravel the dynamics of these population distribution spatial transformations, the researcher 

employed the mathematical model 5.2 (refer to chapter 5), to generate the population count 

change to indicate the range of people decrease or increase in the mesozone polygons over 

the specified time frames. The results on population count change are presented in figure7.3. 

Figure 7.3a-d shows population count spatial transformations in the City of Polokwane for the 

years 1996 to 2016. The empirical evidence presented in figure 7.2d, shows that majority of 

rural areas of the then Aganang LM on the north western area of Polokwane, experienced 

population count decrease between 1996 and 2016 which include Setumong, and Matlala with 
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a population decrease from 2499 to 500 people. This denotes that people migrated to areas 

with diverse and better economic opportunities leaving the rural areas with less population. It 

is also noticeable in figure 7.2d that other rural farm areas in the middle part of City of 

Polokwane towards Ga-Chuene in light green did not experience any significant population 

increase ranging between 1 to 500 people. Thus, rural farm areas are largely agrarian 

economies, that lack diversity and other economic opportunities that pulls people, which 

explains the reason for low population increase between 1996 and 2016.  

Figure 7.3d, indicates that the settlements Seshego, Perskebult and Mankweng/ Badimong 

cluster, experienced population count change increase range of 12 501 to 62 500. Polokwane 

central experienced the highest population increase within the range of 62 501 – 76 843 

people. This implies that the major nodes namely 1st order node: Polokwane, Seshego & 

Perskebult and the 2nd order node: Mankweng-Badimong are experiencing rapid population 

growth in the City of Polokwane. The 3rd order node, Sebayeng, and Mabokelele settlement 

had a population count change increase range of 2501 – 12500. Polokwane (2013d p.70); 

Polokwane (2008a p.26) echoes these findings citing that there is increased migration to the 

urban areas.  

Figure.7.3: Population count change in Polokwane LM 1996_2016  

Source: Author, 2020 
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The population distribution figure 7.2 and population count change figure 7.3 shows empirical 

evidence of socio-spatial spatial transformation in the City of Polokwane. However a visual 

comparison between 1996 and 2016 population distribution figures, shows that the following 

settlements are not depicting any population changes; Bakone remains in the population 

range of 0-500people; Matlala, and Setumong remained within the range 3126-7813 people 

and Ga-Mashashane, Ga-Chuene, Laste Hoop and Sebayeng remained within the range 7814 

– 19 531 people. Therefore, to get a better understanding of the degree of population spatial 

transformation between 1996 and 2016, population changes for the individual mesozone 

polygons was normalized as the percentage of total population change for a given time frame. 

This method is significant because it unravels the degree of population changes dynamics, by 

showing the percent share of population change experienced in a polygon in relation to the 

overall population change for City of Polokwane. The mathematical model adopted to 

normalize the population changes is presented as equation 5.3, in chapter 5. Therefore, an 

example to demonstrate this normalization, the researcher employed population estimates for 

the selected mesozone polygon for Polokwane central (mesozone ID 2010_01375); Pyn = 

Population for year 2016, is 103 741; Pyi = Population for year 1996, 37 070; TPyn= Total 

Population for Polokwane LM 2016 is 812 395; and TPyn = Total Population for Polokwane LM 

1996, is 572 821. The results for the normalization mathematical model are as follows;   

∆∇%𝑃𝑂𝑃 𝐶𝐻𝐴𝑁𝐺𝐸 = |
113 913 − 37 070

812 395 − 572 821
| ∙ 100   

∆∇%𝑃𝑂𝑃 𝐶𝐻𝐴𝑁𝐺𝐸 = 27,83% 

The results shows that the population change for Polokwane central mesozone, between 1996 

and 2016 was 32.1%, which falls within the dark blue percentage increase range of 10,2 to 

32,1%, as presented in figure 7.3. The socio-spatial population distribution transformation 

patterns emerging from figure 7.3 are that between 1996 and 2016, rural areas in the former 

Aganang LM around Moletji, Setumong and Bakone experienced population decrease of -0.9 

to -0.1% and that south of Bakone and north of Moletji experienced population decrease within 

the range of -2 to -1. This population decrease is also explained by Polokwane (2013d p.67) 

substantiating that the 2011 census reveals that Aganang LM experienced population 

decrease of up to -1,2%. To add on, rural areas in the former Aganang LM have low 

agricultural potential (RSA DRDLR and DAFF 2015 p.3), a push factor for people to migrate 

to other areas with better economic opportunities. Similarly, this lack of diverse economic 

activities that act as pull factors to attract more people in these agrarian areas resulted in no 

meaningful population increase range of 0-0,8% in the following areas, Bakone, Juno, Ga-

Chuene, Laaste Hoop and other farm areas as presented in figure 7.3.  

In another perspective, the population differences for the years 1996 and 2001 in figure 7.4a 

shows that the areas that experienced significant spatial transformation in relation to 
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population increase between the range of 18,7 – 28,6% are Polokwane Central and 

Mankweng/Badimong cluster, followed by Seshego and Perskebult area within the population 

increase range of 4,5 – 18,6%. The population changes for the years 2001 to 2011, and 2011 

to 2016 reveals that only Polokwane central, the primary activity node experienced highest 

population increase of 25,3 -38,9% and 14,3-22,1% respectively. This denotes that there is 

no doubt that Polokwane central experienced a population increase, a resurgence of 

urbanization in aftermath of apartheid. However, visual presentation from figure 7.4d, shows 

that Seshego settlement cluster experienced a high rate of population spatial transformation 

as it is in the same population change percent range of 10,2 -32,1%. This pattern is similar to 

spatial transformation experiences in the case study reviews, that spatial transformation 

activities are making the city centres expensive forcing the poor, to live in areas outside the 

urban core, reinforcing spatial injustices (Rosario 2016 p.117; Wei 2012 p.404). In another 

perspective, this notable population increase in the Seshego settlement cluster is also related 

to rental affordability, proximity to the CBD, access to transport and mainly, as a result of infill 

housing development such as the RDP’s in this area spatially integrating these spatially 

segregated settlements.  

Figure 7.4: Polokwane Population Changes 1996_2016 as percentage of total  

Source : Author, 2020 
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In general Polokwane, Seshego, Perskebult, Mabokelele, Moletji cluster; and Mankweng/ 

Badimong cluster and adjacent areas in the direction towards Polokwane Central have been 

experiencing significant population increase between 1996 and 2016. Polokwane (economic 

growth research report 2013 p.100); Polokwane (IDP 2008 p.20) points out that Polokwane is 

experiencing population increase in urban areas. This substantiates that Polokwane has long 

been rapidly urbanizing as it is experiencing continuous population increase in the urban core. 

This population increase in the urban core resonates with the world trends that cities are 

rapidly urbanizing over the years because of rural to urban migration. The rapid population 

increase for Polokwane central cluster is attributed to the economic potential and opportunities 

associated with this settlement nodal cluster. It is classified as the 1st order settlement, a 

provincial growth point (PGP), the economic hub and provincial capital for Limpopo provincial 

government (Polokwane 2013c p.8). This population increase is also accounted for by in-

migration that have happened over time in Polokwane (Abrahams 2017 p.9; Cloete and 

Massey 2017 p.157; Polokwane 2013d p.70; ACMS and FIC 2012 p.29). To add on, 

population increase in Mankweng/ Badimong settlement cluster is also attributed to services 

being offered in this node which include, education institutions such as the University of 

Limpopo which attracts people from the surrounding rural areas and beyond. The case study 

of Auckland New Zealand, substantiates that education institutions play a significant role in 

influencing population spatial transformations in their host cities (Collins 2010 p.946). 

 7.2.2 Changes in spatial distribution of age structure  

Demographic dynamics of age distribution plays a critical role in spatial transformation of 

cities. It influences the decision on distribution of resources, services and infrastructure 

development which unlocks economic opportunities that redress the legacy of apartheid 

planning. Age demographic structure represents the different stages of life, which also 

influences the planning and management of services, infrastructure needs for the betterment 

life of different age groups of people (Gariazzo et al., 2019; Wang and Liu 2017; Terama et 

al., 2017; CSIR BE 2015h p.1). The mathematical model (equation 5.4) was adopted in 

tracking the spatial transformation of age structure in the City of Polokwane. The mesozone 

geospatial data interoperability permitted comparison of changes in spatial distribution of age 

groupings of 0 to 14years for the years 1996 and 2016 and year 2016 distribution of the old 

age (65 and above), as presented in figure 7.5. 

The demographic distribution changes of age structure 0-14years, presented in figure 7.5a, 

shows that most rural areas in the north west and east of Polokwane including Ga-Chuene 

experienced a significant decrease range of -2580 to -1535 people. These emergent spatial 

transformation occurred within a period of 20years, which denotes population transition from 

this young age into maturity, fertility and youth age group ranging between 20 to 34years. 
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People have preferences of moving to places they want to live for employment or furthering 

education, which explains the spatial composition of uneven reproductions of ages 0-14years 

being reflected by these socio-spatial transformations. 

Figure 7.5: Spatial distribution changes in age groups 0_14years and 65+  

Source: Author, 2020 

Cloete and Massey (2017 p.157) adds that the migration of working age group leaves the 

elderly people which implies reduced fertility rates rural areas and explains for the 

reproductions in rural areas. Thus, most people in the fertility phase of the life cycle are 

concentrated in areas with high population of the 0-14 age group, which include Polokwane 

central with increase range of 13 520 to 23090 people, followed by Seshego and Mankweng/ 

Badimong settlement cluster with an increase range of 3998 to 13519 people. Thus, the 

interplay of such concentrated distribution in specified areas, can also be a result of not only 

internal migrations within the municipality but also attributed to external migrations from other 

regions, provinces or international migrants.  

CSIR BE (2015h), focused on mapping spatial changes on the demographic distribution of 

youths between 15-35years as essential to inform spatial transformation. This approach is 

inadequate, it excludes the middle age whose housing demands, preferences on places to 

live and work significantly factors spatial transformation. To address this, the study aggregated 

these two age groupings, the youth and middle age, alternatively giving us the economically 

active age group of 15-64years as presented in figure 7.6. The interoperability of StatsSA-

Supercross linked to the 2011 municipal ward boundaries provided a better picture of 

understanding the socio-spatial transformations among this age group between the years 

1996 to 2011 in the City of Polokwane. In addition, the mesozone geospatial data provided for 

understanding spatial distribution of the age group 15-64yrs for the year 2016.   
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*96_01Age15_64: Change in age structure (15_64) between 1996 and 2001  

Figure 7.6: Changes in spatial distribution of age group 15 to 64 (1996-2016)  

Source: Author, 2020 
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The emergent spatial transformations for the age group 15-64years, are presented in figure 

7.6a, for the years 1996 and 2001; figure 7.6b, changes for 2001 to 2011 are shown in figure 

7.6b, and that for 1996 to 2011 in figure 7.6c. Thus, figure 7.6c shows that the rural wards 3; 

4; 30 in the eastern Polokwane, together with wards 10; 12; and 17 experienced a population 

decrease range of -1035 to -500. Donaldson (2005 p.357) argues that studies in the 1980s 

concurs with this exodus of the working age group from the rural homeland areas to urban 

areas. This pattern is not new and it will not end until such a time when there are lucrative and 

vibrant opportunities in traditionally rural homeland areas. The implication of this is that the 

economically active age groups will be always be skewed towards high concentrations in 

urban areas than the rural counterparts. 

In this same time frame, the areas that experienced significant population increase range of 

7501 to 15000 people aged 15 to 64years are wards 14; 19; 21; 22; 25 and 27. Ward 8, shows 

that it experienced the largest population gain in this age group with an increase range of 

15001 to 29151 people as presented in figure7.6c.  Interestingly, further breakdown, shows 

that ward 8 (93504008) an area between Seshego and Polokwane central recorded 308 

youths (14-35years) for the base year 1996, increased to 3 732 by 2001 and skyrocketed to 

21 165 youths by 2011 (StatsSA Supercross 2020). This huge increase is attributed to RDP 

housing development by City of Polokwane in this area, which is in close proximity to 

employment opportunities such as the industrial areas, CBD and education institutions. Thus, 

it then unlocked affordable rental housing to the youth and middle age groups that migrated 

to this area. The case studies, also outlined that in New Zealand, preferences of the young 

population significantly influenced spatial transformation in Auckland (Early et al., 2015 p.231). 

Therefore, increasing housing developments, availability of employment opportunities and 

education institutions has an implication on spatial distribution of the population age group 15-

64 as presented in figure 7.6d. It shows that a mosaic of these areas Seshego-Polokwane 

cluster and Mankweng-Badimong offers specific roles, services  and opportunities which 

factors the high population concentration of this age structure with a range of 37038 – 74 104 

people. This then followed by Perskebult rural settlement cluster which is also closer to 

Seshego and Polokwane central with a population range of 15992 – 37037 for the age group 

15-64 as presented in figure 7.6d.       

The settlement clusters Seshego, Polokwane and Mankweng/ Badimong show a significant 

concentration share of the elderly population (aged 65 and above) within the range 2918 to 

5836 people presented in figure 7.5b. However, a comparison to the ages composition 15-

64years of 37038 – 74104, as presented in figure 7.6d, it is evident that the elderly population 

is significantly lower in these areas. This painted picture, shows that as the population 

transition from the middle age group to the elderly, they migrate back to rural areas causing 
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population rebound in these areas. There is the exception of only a few affluent elderly people 

that might be owning properties who remain in these core areas to enjoy their retirement and 

pensions.     

7.2.3 Unemployment changes 

Measuring the spatial distribution of unemployment is essential in providing spatial based 

evidence required to make informed decisions on areas to concentrate resources for economic 

growth. This is an effort that is intended to assist in redressing the apartheid legacy and 

manifestations of its spatial injustices and social insecurities. To add on CSIR BE (2015f p.1), 

reiterates that one of the key yardsticks used to measure the health of an economy is 

unemployment/ employment. Similarly, unemployment/ employment plays a crucial role in 

influencing socio-spatial transformation in cities. In essence the major pull factor that influence 

people within the working age group to migrate to certain areas is opportunities for 

employment. This in turn, factors the spatial distribution of unemployment in cities over time.  

To deepen the understanding on this, figure 7.7 shows the intensity and geographical 

distribution of unemployment in the City of Polokwane between the years 1996 to 2016.  The 

mathematical model (equation 5.5), was employed in computing the percentage 

unemployment presented in figure 7.7. In another perspective, reliance on unemployment 

percentages alone exaggerates the social reality on the ground. In particular mesozone 

2017_01717, recorded unemployment of 50% in 2016, which paints a picture that a 

reasonable number of people were working. However, further analysis of this mesozone 

reveals this exaggeration, in that the actual number of working age group recorded was 2 

people, meaning 1 person is working and the other is not. Thus, in this study both the 

unemployment actual numbers i.e. choropleth thematic maps with an overlay of percentage 

unemployment for each mesozone as presented in figure 7.7 and figure 7.8.  
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*P_UNEMP96: Percent unemployed year 1996; UNEMP: Unemployed  

Figure 7.7:  Spatial distribution of unemployment 1996_2016. 

Source: Author, 2020 
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Figure 7.7a, shows that in 1996 Polokwane central had an unemployment range of 519 to 880 

people (range 0-6%). Polokwane (2007a p.38) supports this stating that Polokwane urban 

core trading area had low unemployment rates compared to other areas. The settlement 

clusters with highest concentration of unemployment within the range of 2017 - 5770 people, 

are Seshego (21-38%); Perskebult, and Mankweng/Badimong are within the same range of 

42-52% as indicated in the details from table 7.1. These emergent differential spatial 

distributions of unemployment paints a picture which evidences the manifestations of 

apartheid legacy of spatial injustices and its manifestation of uneven distribution of 

employment opportunities in the City of Polokwane.  

Table 7.1: Unemployment changes 1996_2016 

Description Year 

Polygon mesozone ID 

2017_01248 
Mabokelele 

2017_01285 
Perskebult 

2017_01331 
Seshego 

2017_01375 
Polokwane 

central 

2017_01391 
Mankweng/Badimong 

Labour force 

1996 1308 11595 19833 15115 11506 

2001 1615 15628 30438 30111 18256 

2011 2808 21026 44778 55226 9242 

2016 6123 37037 67063 74104 60353 

Unemployment 

1996 591 5354 5770 732 5157 

2001 841 7918 12735 3985 8961 

2011 1242 8942 13255 47430 15713 

2016 3484 21073 38157 42163 34340 

Percentage 
Unemployment 

1996 45% 46% 29% 5% 45% 

2001 52% 51% 42% 13% 49% 

2011 44% 43% 30% 14% 37% 

2016 57% 57% 57% 57% 57% 

Unemployment 
changes 

1996-
2001 

250 2564 6964 3253 3805 

2001-
2011 

401 1024 520 3811 281 

2011-
2016 

2242 12131 24902 34367 25098 

1996-
2016 

2893 15719 32387 41431 29183 

Percent Point 
Unemployment 

Changes 

1996-
2001 

7% 5% 13% 8% 4% 

2001-
2011 

-8% -8% -12% 1% -12% 

2011-
2016 

13% 14% 27% 43% 20% 

1996-
2016 

12% 11% 28% 52% 12% 

Source: Adopted from CSIR Mesozone 2018 

Polokwane central being the primary activity node and Limpopo provincial government hub, 

increases its opportunities for employment, a migration pull factor. This also factors the 

unemployment concentration of adjacent settlement clusters, as substantiated by the 

unemployment spatial distributions evidenced in figure 7.7d and figure 7.8d.  

Mathematical models 5.6 and 5.7, were employed to compute actual numbers of 

unemployment changes and percent point unemployment changes as presented in figure 7.8 

and table 7.1. This approach assists in deepening the understanding on spatial disparities of 

unemployment changes in the City of Polokwane between 1996 and 2016, compared to figure 

7.7 which shows the percentage unemployment rates and actual figure for each year provided.   
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*PPUNEM9601: Percent Point Change Unemployment 1996 to 2001; UNEMP: Unemployment 

Figure 7.8: Unemployment changes 1996_2016 

Source: Author, 2020 

The spatial transformations between 1996 and 2016 presented in figure 7.8d, shows the 

unemployment changes and spatial disparities in the City of Polokwane. de Villas and Kalema 

(2005 p.87) echoes that there are disparities in unemployment amongst other issues in 

Polokwane. This denotes that unemployment spatial disparities have always been a persistent 

issue that the municipality is still grappling with it. The areas Seshego, Polokwane central and 

Mankweng Badimong experienced the highest unemployment increase range of 15720 – 

41431 people in the city. Most farm areas, in the middle area of Polokwane shows 

unemployment increase range of 1-500 people. The other rural areas both in the north west 

i.e. Setumong, Bakone, Matlala, Moletji with shades of green evidences relative increase in 

unemployment range of 501-1946 people between 1996 and 2016. This implies that there are 

geographical differences in distribution of opportunities across all spatial scales. Polokwane 

acknowledges high unemployment rates, and is regarded as one of the local constraints 

affecting the economic health of the city and communities are urging the municipality to 

support their development projects to create employment opportunities (Polokwane IDP 2008 

p. 77; p.145). 
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In the point view of spatial dialectics and didactics theory (Halvorsen 2019 p.448), the socio 

spatial transformations of unemployment between 1996 and 2016 in the City of Polokwane 

exposes tensions developing in the city against the backdrop of redressing apartheid legacy 

of uneven distribution of opportunities. In particular the post apartheid progressive policy 

frameworks and development plans are intended to redistribute employment opportunities. 

However the spatial transformation trajectories evidenced in this section shows that in 1996 

unemployment was barely 5% in Polokwane central an indication that the area is highly 

concentrated with employment opportunities and in 2016, the unemployment for this area had 

increased by 52%, or 41431 people. Comparatively, the unemployment rate of this urban core 

is higher than that of Polokwane (2016 p.106) 32.4%, and approximately double than of the 

South African nation 26.5% recorded in 2016 (StatsSA, 2016).  

Despite the concerted efforts by government, the social reality is that opportunities are still 

unevenly distributed and concentrated in Polokwane central, as such people are continuously 

migrating to this area hoping to find employment. Thus, Polokwane (2010a p.163), “spatial 

concentration model combined with a selective cluster approach” guiding spatial 

transformation is also aiding in this uneven distribution of opportunities given that the urban 

core is receiving more investments than any other areas. Ultimately, this results in high 

unemployment rates in Polokwane central settlement cluster and surrounding areas. In 

another perspective, it shows that redressing the apartheid legacy a result of approximately 

four decades of planning, exacerbated by rapid urbanization is a daunting challenge that 

requires more time.     

7.2.4 Change in Poverty 

Poverty is a prevalent issue in the City of Polokwane just like any other city in the world, with 

40% of the population having no form of any income (Polokwane 2016 p.114). Household 

poverty is an essential spatial indicator with policy implications on understanding the progress 

of spatial transformation towards improving living standards and peoples well being. It is an 

annual income measure that combines all forms of income for all members of a house residing 

together. This spatial indicator also helps understand the spatial injustices inherent in cities 

manifesting in forms of income inequality, as expressed using the proxy household poverty 

income of R0-54344 per annum (CSIR BE (2015j p.2). The interoperability of the mesozone 

geospatial data permitted the computation of data to map spatial transformation in household 

poverty between the years 1996 to 2011 as presented in figures 7.9 and 7.10. The 

mathematical model 5.8 was employed to compute the percent household poverty for each 

mesozone polygon as presented in figure 7.9a-c. 
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*%HH_Poor: Percentage household poor; HHPoor: Household poor 

Figure 7.9: Spatial distribution of household poverty 

Source: Author, 2020 
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Spatial patterns presented in figure 7.9, shows that from 1996 to 2011 household poverty is 

predominantly widespread in rural areas, covering a wide geographical area in both the north 

west and eastern areas, which are former Lebowa homeland areas (Donaldson 2001 p.209). 

On the other hand, the urban core, Polokwane central had a lower proportion of 259 – 455 (0-

7%) households that are poor. This evidences income inequality and disparities, in that the 

combined income of most people residing in rural households is below set poverty lines of R0-

54344 per annum in South Africa. de Villers and Kalema (2005 p.87) concurs with this, citing 

that most traditional rural areas in Polokwane are depressed. This denotes that the rural 

agricultural lands in the homeland areas for blacks have poor conditions and are not 

productive for any reasonable agrarian activities leading to lower household incomes and large 

proportion of household poverty. Comparatively, the geographical areas occupied by the white 

owned farms in the middle of Polokwane shows a record of 0-9 poor households in 1996 figure 

7.9a, 0-122 in 2001 and 0-80 in 2011. These low figures of poor households substantiates 

that, agricultural land with good soil is highly productive, which increases the income of 

farmers and in turn reduces household poverty. In support of this, Polokwane (2013d p.33) 

encourages commonage farming on its identified public land, leveraging on the potential of 

productive land in alleviating poverty. This demonstrates the spatial injustices of apartheid 

engineered planning which forcefully concentrated blacks in unproductive homeland areas 

entrenching the blacks in poverty.  

It is apparent that, rural household poverty in previously colonized developing countries, is not 

entirely attributed to globalization. The sad reality is that, despite the advent of post apartheid 

era and its spatial transformation progressive policy frameworks, this does not change the soil 

conditions and agricultural productivity of the so called former homeland tribal areas.  In 

particular, the rural areas of the disbanded Aganang LM that were incorporated forming the 

north west of Polokwane are classified as having low agricultural potential (RSA DRDLR and 

DAFF 2015 p.3). This denotes economic insecurity, as there are no meaningful agricultural 

activities taking place in these areas contributing to the emerging patterns on spatial 

distribution of household poverty. Furthermore, Donaldson (2005 p.357) argues that, risks of 

natural disasters such as the 1990’s seven year drought, a harsh natural environment reminds 

the traditionally rural homeland people of being pushed off the boundaries into poverty. This 

denotes that in generational narration, imagination and anticipation on the repeat of these 

natural disasters of drought exacerbated by climate change, the poor rural household are 

always pushed to migrate to urban areas of Polokwane in search for better living conditions.   

Figure 7.10, provides a better picture in deepening the understanding on spatial transformation 

of household poverty in the City of Polokwane. The mathematical models 5.9 and 5.10, were 

employed to measure the changes in poor household per mesozone and percentage 
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contribution of such to the overall household change for the specified period. The spatial 

transformation between 1996 and 2011 presented in figure 7.10c, shows that most rural areas 

experienced relative decline in household poverty as indicated in the north western and 

eastern sides of City of Polokwane. This relative decline does not need to be confused with 

improved living conditions and or better income in these areas, rather it’s a sign of rural urban 

migration because of economic insecurity. This attest that cities are rapidly urbanizing, in these 

previously colonized areas spatial loosening abolished the colonial laws that restricted 

movement of people from homeland areas to urban areas unnecessarily. In view of the 

complexity theory, households as agents of change, self-organize and in turn result in the 

emergent landscape from spatial transformation. The implication of this is the inherent 

migration of people from the unproductive homeland areas with poor living conditions into 

urban areas that are perceived as having greater opportunities for improving the household 

income and well being of everyone.  

*HHPoor_%Total; Household poor as percent of total 
Figure 7.10: Changes in household poverty 1996_2011 

Source: Author, 2020 
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Comparatively, Polokwane-Seshego and Mankweng/ Badimong settlement clusters 

experienced significant increase of household poverty range of 1287 – 4808 as presented in 

figure7.10c. Gildenhuys (2015 p.13); Polokwane (2007a p.38) supports this stating that 

household poverty in the urban areas is still a concern. These areas account for the largest 

share and concentration of poor households a percent increase range of 9.81%-36.65% in 

relation to the overall growth of household poverty recorded between 1996 and 2011. 

Interestingly, the spatial patterns emerging shows that areas adjacent to these 1st and the 2nd 

order nodes, have also experienced relative increase in the number of households that are 

poor. Thus, the face of declining poverty in rural areas is an indication of fuelled migration 

patterns from rural areas to the urban core. This portrays what SACN (SoCR 2016 p.74) 

viewed as urbanisation of poverty, considering it in the context of City of Polokwane, is a result 

of household poverty shifting from being primarily a rural phenomena into an urban 

phenomenon. The urban areas have become the hotspots for poverty as evidenced by spatial 

transformation patterns, showing that these areas contributed the largest increase in share of 

household poverty changes between 1996 and 2011. Thus, the Polokwane (IDP 2008 p.56) 

local economic development strategies are not yielding the expected spatial transformation 

outcomes that would reduce this rapid urbanization of poverty. To add on, the concentrated 

poverty in urban areas is also attributed to the lack of income by 40% of the population and 

that low income earned by majority of the unskilled migrants to the city (Polokwane IDP’s 2016 

p.114; Polokwane 2008a p.22). 

7.2.5 Desegregation of race 

The apartheid planning ideology resulted in spatial segregation of people in relation to their 

races. Similarly, City of Polokwane was established embedded with principles of spatial 

segregation along different races. Thus, it is important to also measure the racial composition 

changes as a spatial indicator for understanding spatial transformation in South African cities 

(CSIR BE 2015e p.1; Donaldson and Kotze 2006 p.567).  Interoperability of available 

geospatial data permitted tracking of racial spatial distribution changes in the City of 

Polokwane using ward boundaries linked to 1996 to 2011 census data as presented in figures 

7.11 and 7.12. 
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*BLK: Black Africans; CLD: Coloureds; IndAs: Indians and Asians  

Figure7.11: Spatial distribution of race between 1996 and 2011 

Source: Author, 2020 
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The spatial distribution changes in race groupings presented are; Black African (figure7.11a), 

Coloured (figure 7.11b), Indian/ Asian (figure 7.11c) and Whites (figure 7.11.d). The picture 

painted in figure 7.11 shows that socio-spatial transformation reflected is that then native areas 

of Lebowa, in the north western and eastern areas of City of Polokwane experienced a decline 

in population of the Black African race. In particular, wards 30, 4, 3 in the eastern area and 

10, 18, 17, 12 in the north western area recorded the highest decrease range of -3660 - -1620 

Black Africans as presented in figure 7.11a. This portrays that the implications of racial 

legislations i.e. Natives Land Act; Bantu Authorities Act, resulted in forced dispossession and 

concentration of Black Africans in the homeland areas. In light of this, the abolishment of these 

restrictive measures on property ownership, residential areas which ensured race 

segregation, have necessitated the noted racial spatial distribution changes being 

experienced in the City of Polokwane. Comparatively, figure 7.11d, shows that the Whites 

moved from wards 8, 15, and 19 a decrease range of -249 - - 93 people, attributed to the post-

apartheid initiative of land claims. In support of this, ward 15, forms part of the eastern land 

indicated to be part of areas under land claims (Polokwane 2016 p.86; Polokwane 2010a 

p.150). Similarly wards 8 and 19, which form part of then white farm areas where blacks and 

other races were forcefully removed from the New Pietersburg in 1966 to pave way for 

exclusive white occupation, have also been proclaimed. To add on, RSA DRDLR (2019), 

substantiates that the land claims lodged before 1998 for New Pietersburg which was 

bulldozed to the ground, were to receive 497 serviced stands which is restoration of urban 

rights, in the adjacent Polokwane Ext. 40 within ward 19.                

Interestingly, spatial transformations painted in figure 7.11 shows a landscape of normalized 

society where the urban core of Polokwane significantly gained population of all the different 

races. The eradication of the race spatial divide did not occur overnight in Polokwane 

(Donaldson and van de Merwe 1999 p.237). Thus, these socio-spatial transformations are a 

symbolism of the long victory of the liberation struggle that was actively fought for in South 

Africa, to eradicate apartheid ideology of spatial injustices, oppression, conservatism and 

racial segregation that was deeply rooted in the social fabrics of the city. Thus, to understand 

the dynamics, nature, extent and degree on racial desegregation and diversity further analysis 

was done as presented in figure 7.12 and table 7.2.  It is evident that in 1996 wards 8, 20, 22 

and 23 were predominantly white race, 74%, 55.1%, 70.4% and 76,1% respectively. However, 
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spatial transformation experienced in these wards between 1996 and 2011 have resulted in 

the switch of the dominant race from being white to dominantly being black people.      

Figure 7.12: Racial diversity 1996_2011 

Source: Author, 2020 

Figure 7.12 shows that ward 19 is still historically diverse, there is no dominant race group 

with population above 66%. In essence, table 7.2 shows that this ward in 1996 population for 

the following race groups was; blacks 38%, coloured 28%, Indian/ Asian 25% and white 8%. 

The spatial transformations between 1996 and 2011 resulted in the following racial 

composition changes; black 60.5%, coloured 19.6%, Indian/ Asians 16.4% and white 2.3%. 

These findings echoes de Villiers and Kalema (2005 p.83) point of view that Polokwane 

portrays a non racial divided community because of racial mixing in suburbs, properties and 

businesses. This racial diversity in this ward as portrayed in figure 7.12 is attributed to the fact 

that it’s composed of different former segregated racial suburbs namely Westenburg for 

coloured people, Nirvana for Indians, Ivy Park a former white suburb (Donaldson and Kotze 

2006 p.572; de Villiers and Kalema 2005 p.82; Donaldson 2001 p.210) and Polokwane Ext 40 

for blacks. The noticeable increase in black race group is also linked to spatial transformation 
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initiatives such as the low income social housing infill developments Cloete and Massey (2017 

p.156) including the Polokwane Ext 40, 497 serviced stands as restoration of urban rights to 

land claimants evicted from New Pietersburg (RSA DRDLR 2019).   

Socio-spatial transformations in ward 21 shows the dominant group remained the white race 

with 54.2% in 2011 from 80.1% in 1996. This changing landscape, evidences that the ward is 

racially diversifying with blacks increasing from 16.7% in 1996 to 41,2% in 2011. This increase 

in black race in this former white suburbs is attributed to the increasing property ownership by 

blacks in Bendor Park and Ster Park suburbs in this ward. In support of this, Donaldson and 

Kotze (2006 p.572) pointed the changes in black owned properties between 1995 and 2003; 

Ster Park suburb had 12.6% (32) and increased to 24% (106); the affluent suburb Bendor 

Park had only 9.2% (82) and increased to 27.3% (339). This emergent, and spatially 

transforming landscape provides a learning curve that the affluent blacks have been 

increasingly buying properties in these previously white dominant and restricted areas, 

ultimately reversing the socially engineered and entrenched inhuman spatial injustices of 

racial segregation.   

Table 7.2: Racial desegregation 

Race Year 
93504008: 

Ward 8 

93504019: 

Ward 19 

93504020: 

Ward 20 

93504021: 

Ward 21 

93504022: 

Ward 22 

93504023: 

Ward 23 

Total Population 

1996 846 8628 11214 3912 4791 5355 

2001 6879 13413 18036 5922 11337 10308 

2011 39501 18258 28152 6561 17439 18972 

Black 

African 

1996 111 (13%) 3300 (38%) 4815 (42,9%) 654 (16,7%) 1242 (25,9%) 1128 (21%) 

2001 5778 7299 9216 1755 5412 4464 

2011 38649(97.8%) 11052(60.5%) 17931(63,7%) 2700(41,2%) 12063(69,2%) 12384(65,3%) 

Coloured 

1996 - 2439 (28%) 78 (0,7%) 3 (0.08%) 30 (0,6%) 27 (0,5%) 

2001 30 3030 207 39 99 57 

2011 162 (0.4%) 3570 (19.6) 399 (1,4%) 132 (2%) 219 342 (1.8%) 

Indian or Asian 

1996 15 (2%) 2115 (25%) 36 (0,3%) 33 (0.8%) 48 (1%) 39 (0.7%) 

2001 24 2547 117 111 141 102 

2011 42 (0.1%) 2997 (16.4) 402 (1.4%) 138 (2.1%) 243 (1.4%) 231 (1,2%) 

White 
1996 624 (74%) 666 (8%) 6186 (55,1%) 3132 (80,1%) 3372 (70,4%) 4074 (76.1%) 

2001 1047 537 8493 4017 5688 5682 

2011 531(1,3%) 417 (2,3%) 9342 (33,2%) 3555 (54,2%) 4854 (27,8%) 5868 (30,9%) 

*Population race: others and unspecified are included in total population and account for the remaining percentages. 

Source: Author, 2020 (from StatsSA Supercross)  

Table 7.2 shows significantly low percentages of other races. Polokwane (IDP 2016 p.107); 

de Villiers and Kalema (2005 p.84) concurs with these findings citing that in general Limpopo 

province including City of Polokwane has a low population of other racial groups such as 

coloureds, Indians/Asians (1% each race). That being said, spatial transformation between 

1996 and 2011 depicts that most of the wards in traditional rural areas as presented in figure 
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7.12 remained dominated by a single group of race, the blacks. In support of this, de Villiers 

and Kalema (2005 p.87), also alluded that in the previous homeland areas the population 

remained predominantly black. This implies that despite the development of the post apartheid 

progressive policy frameworks, the situation has remained the same in the previous native 

reserve areas of Lebowa. This is attributed to the fact that the homeland areas suffer from 

economic insecurities, poor agricultural lands which pushes the native blacks away to other 

areas, certainly this won’t attract any other races and in turn these areas will not diversify in 

the near future.  

In another perspective, this high aggregate ward level representation paints a picture of post 

apartheid desegregation, however the reality on the ground is resurgence of neo-apartheid in 

the form of social class segregation. This implies that further analysis does reveal that the high 

income social classes are located in their own affluent suburbs segregated from the low 

income earners, social class giving birth to a new form of post apartheid social class 

segregation. Donaldson (2005 p.361) also noted similar characteristics of spatial and social 

exclusions based on class in Polokwane. Thus, physical segregation is still persistent 

manifesting in different forms regardless of several decades after attaining democracy.     

7.3 City Structure 

This section discusses the spatial transformations of Polokwane city structure between 1996 

and 2016. The spatial indicators employed in this section are; city boundary changes, changes 

in built up area, changes in road transport networks and changes in industry contribution to 

gross value added (GVA).  

7.3.1 City boundary changes 

City of Polokwane, was established embedded with principles of spatial segregation along 

racial lines, just like any other city in South Africa. Figure 7.13, shows that Seshego township, 

was established segregated by a buffer of agricultural farm land where blacks and other races 

were forcefully removed in the 1960s-70s. This township was strategically established 

predominantly as a dormitory for black labourers working in Pietersburg.  Despite its proximity 

to Pietersburg, the 1989-2010 development structure plan for the town council excluded 

Seshego (Donaldson 2001 p.209). This clearly demonstrates how deep rooted spatial 

injustices were being socially engineered, ensuring that black communities remain 

underdeveloped. The advent of post apartheid era, beginning with transition phase initiated 

the arduous journey on spatial transformation of nearly a century’s (since 1886) of spatially 

engineered segregation in then Pietersburg local council. RSA DMB (2018 p.100); Donaldson 

(2001 p.211) posit that spatial transformation, or re-determination of municipal boundaries is 

regarded as a significant component on the process of redressing the spatial injustices echoed 
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in the various post apartheid progressive policy frameworks i.e. RSA RDP 1994, to NSDFP 

2020.  

Municipal Demarcation Board (RSA MDB 2020) classifies its municipal boundary 

redetermination into three broad categories namely; Type A - redeterminations which are 

minor and technical in nature; Type B - redeterminations that are medium scale which includes 

consolidations and annexations; and lastly Type C – major and large scale municipal boundary 

redeterminations such as amalgamation and categorisation. This denotes that all the 

municipal boundary redeterminations for City of Polokwane as presented in figure 7.13 fall 

within the category of type C.   

Figure 7.13: City of Polokwane boundary changes  

Source: Author, 2020 

Table 7.3 provides a summary on the spatial transformation of Polokwane boundary as 

presented in map 7.12.  

Table 7.3: Spatial transformation of City of Polokwane area coverage 
Time  Area: km2 Type of boundary spatial transformation  

Pietersburg TLC 1994-

1999 
175 

Type C: Incorporation of  the segregated Seshego township for establishment 

of Pietersburg TLC  

Polokwane LIM354 1999-

2016 
3 775 

Type C: Redetermination of Polokwane boundary to incorporated the former 

Lebowa homeland areas and townships i.e. Mankweng, Sebayeng 

Polokwane LIM354 2016-

present 
5 054 

Type C: Merging with part of the disestablishment Aganang LM which include 

Juno, Setumong, Bakone and other rural settlements  

*Type C: Amalgamation and Categorisation 

Source Author, 2020 
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The structural spatial transformation evidenced in 1994 was the establishment of the 

Pietersburg Transitional Local Council (TLC) boundary measuring 175km2 which remained 

operational until 1999 (see table 7.13). This established boundary, a reorganization of then 

conservatives territorial space incorporated Seshego township only and excluded other 

homeland townships such as Mankweng. This was not achieved without resistance across the 

nation, it was a tension ridden process straddled with reality that other conservative parties 

were refusing restructuring and spatial transformation of local authorities. This merger was 

facilitated by the directions of the Local Government Transition Act 209 of 1993 (RSA 1993). 

A Government Negotiation Forum was established encompassing Pietersburg, Seshego and 

other areas functional to the city. Several stakeholders were invited, and reached a consensus 

by two-third majority after nearly 18 meetings leading to signing of the transition agreement in 

1994.     

Although there was a set criteria for deciding boundary demarcation for transitional local 

councils, the territorial mindset of the conservatives changed the basis of decision making. 

This led to boundary decision based on strategic exclusion of traditional areas from being 

incorporated into being part of the Pietersburg/Polokwane TLC in fear of black domination and 

citation that property values will degrade. This marked a symbolic and unimaginable historic 

change from predominantly white conservative council through spatial integration with 

Seshego township. Donaldson (2001 p.2011), adds that provincial government 

representatives of the forum cited that the agreement was only reached to pave way for the 

democratic local government elections that had to underway in 1995. The only meaningful 

municipal boundary re-demarcation process is said to have started in 1999, which resulted in 

establishment of new local authorities as they are currently known in South Africa.  

The year 1999, marked a post-transitional period when the MDB guided by the RSA Municipal 

Demarcation Act 27 of 1998 engaged in the process of re-determining municipal boundaries. 

In line with sec 25 of the Act, the following factors were also considered by the MDB in this 

boundary rationalization process; geographical contiguity, to redress the fragmented local 

municipalities that hampered viable and sustainable service delivery; capacity development: 

some of the transitional councils were considered to be under capacitated, vulnerable and 

weak to drive the spatial transformation developmental mandate; resource sharing: some of 

the councils that existed had no fiscal capacity to carry their mandates which required 

combining the councils and share the available financial resources (RSA MDB 1999 p.13-14). 

The output of this municipal boundary rationalisation was the spatial transformation of local 

councils from approximately 843 into 284 municipalities across South Africa. These are further 

grouped into six; Category A: Metropolitan municipalities, 231 Category B: local municipalities 

and 47 Category C: District Municipalities (RSA MDB 1999 p.22). This process resulted in the 
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re-establishment of Category B Polokwane LIM354 (then NP354) boundary that was 

functional from 1999 to 2016 as presented in figure 7.13.  

The spatial transformation of the municipal boundary in 1999 resulted in the increase of land 

coverage for Polokwane to 3775km2, a size slightly deviating from the category B coverage 

size norm of 3 500km2 (RSA MDB 1999 p.14). It was highlighted that deviations from the 

norms on coverage size and population are expected because of uneven relationships 

between population, size of coverage and distribution of settlement patterns. Thus, the 

deviation of Polokwane from the land coverage norm is attributed incorporation of spatially 

disjointed settlements in the former rural homeland areas of Lebowa. These settlements 

include Sebayeng, Mankweng, and Perskebult which were part of Traditional Rural Councils 

(TRC’s) that were disestablished during rationalisation as alluded earlier in the discussion. 

Donaldson (2001 p.111) pointed out that the 1990s local authorities for Pietersburg did not 

want rural areas to be incorporated in the municipality citing that, it will take approximately five 

years to plan and develop the necessary basic infrastructure required for the fully functioning 

of Seshego only. This denotes an acknowledgement of spatial injustices which resulted in 

unequal distribution of basic infrastructure needs in the black homeland areas. They knew that 

incorporation of impoverished rural areas affects the local tax revenue base for the 

municipality and also increase the municipal burden to provide basic services in such 

underdeveloped rural areas. Thus, it is evident that redressing of spatial injustice is not an 

overnight exercise, it will take more time and requires huge investments.    

Although the rationalisation of municipal boundaries in 1999, makes an impression that then 

established municipalities were financially viable and had the capacity to raise revenue to 

effect their mandates. Moffat (2014 p.75) argued that the reality on the ground is that other 

rural municipalities are fiscally distressed with own revenue generation of approximately 10-

12%, largely relying on government bailout and other transfers for expenditures. However, 

The Local Government Budgets and Expenditure Review (2011 p.11) was oblivious to this fact 

citing that regarding certain municipalities as never being financially viable is a 

misrepresentation of the local economies and the careful consideration that went into 

rationalising municipalities in South Africa. It was high time that in 2016, the government came 

to the realization that de-establishment of several municipalities is required to facilitate the 

attainment of the post apartheid spatial transformation agenda of redressing apartheid legacy 

of spatial injustices. 

It is apparent that the reality and grave concern on the ground is that apartheid socially 

engineered spatial injustices and disparities are still inherent and manifesting in negative 

implications on people’s living conditions. Thus, to address this, the MDB embarked on 
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another process of redetermining municipal boundaries in 2016 which culminated in 

disestablishment of Aganang and part of it was merged with Polokwane LIM354 as presented 

in figure 7.13. The reasons that were cited for the 2016, merging across the Republic include 

the following poor governance, lack of economic base, low revenue tax base, poor service 

delivery, depopulation i.e. Aganang experienced -10,70% growth rate between 2001 and 2011 

and also had 1% urbanization, sparsely populated with low densities, RSA MDB (2018 p.94-

112). 

This spatial transformation for Polokwane resulted in the increase of; land coverage to 

5 054km2; population i.e. on bases of 2011 census the population for Polokwane increased 

from 628 999 to 728 468 which indicates an increase by an approximate mark of 100 000 

people. To add on, Aganang had a poor economic base, low taxable income base, high 

unemployment, and experienced low economic growth rate. This burden negatively affected 

Polokwane. In addition, table 7.4 shows that part of Aganang merged with Polokwane is 

largely zoned as agricultural rural areas 1575.5km2 (95%), this largely affects revenue 

generation and sustainable service delivery. RSA MDB (2018 p.103) substantiates this stating 

that disestablished Aganang generated revenue rates of 8 824 000 compared to Polokwane 

rates of 256 187 000, this clearly shows transfer of fiscal pressure to Polokwane. Furthermore, 

the disestablishment of Aganang resulted in transfer of 98% of its workforce to Polokwane, 

putting the local authority under pressure on this transitioning process to adjust its structures 

and accommodate the workers accordingly. 

Table 7.4: Land use zoning for part of Aganang merged with Polokwane  
Zoning Polygon Count Areakm2 Percentage  

Residential 
Formal 3017 2,93 0,17697394 

Rural 27556 67,36 4,06858858 

Business 
Formal 484 1,65 0,09966109 

Informal  249 0,84 0,05073656 

Industrial  4 0,02 0,00120801 

Community Services 

Education 226 3,46 0,20898629 

Institution  1 0,01 0,00060401 

Place of worship   279 1,35 0,08154089 

Municipal  

Municipal 43 0,72 0,04348848 

Cemetery  3 0,001 0,00006040 

Open space 37 0,74 0,04469649 

Government 24 0,34 0,02053622 

Agricultural  516 1575,50  95,16124259 

Others Undetermined 2 0,69 0,04167646 

Total 32441 1655,60 100% 

Source Author, 2020, computed from ArcMap  

The spatial transformation municipal boundary is viewed as a redistribution opportunity to 

redress the implications of the distorted spatial patterns of apartheid (RSA MDB 2018 p.100). 
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These hopes pinned on and principles of municipal boundary redetermination are still the 

same as those that guided rationalisation of local authorities in 1999, merging the economic 

bases; reducing operational costs associated with having multiple management structures and 

municipalities are fiscally distressed. This denotes that resolving the apartheid legacy on 

spatial injustices, uneven distribution of opportunities requires more than redetermination of 

municipal boundaries as hoped to create financially viable local authorities. The reality on the 

ground shows otherwise, increasing coverage by merging with rural homeland areas that are 

unproductive and have economic insecurities does not increase the revenue base, rather it 

increases the indigent households which strains the municipality.   

7.3.2 Changes in Built up area 

The view point prevailing in the world is that spatial transformation is a constant i.e. the built 

up areas are increasingly growing. Illustration of this is presented in the case studies chapter, 

for example in 2011, Toronto’s built-up areas had increased by 64% (1 189km2) compared to 

the pre-1971 (Stats Canada 2016 p.31). While this is true, the nature, extent and intensity on 

spatial transformation of the built-up areas differs between cities. Thus, to have a nuanced 

understanding of these, there is need to analyse the land use land cover change of the built-

up areas over time. Organization for Economic Coorperation and Development (OECD) 

(2020); Haščič, and Mackie (2018 p.45) define built-up areas as buildings with roof structures 

as employed in the Global Human Settlements Layer datasets (GHSL). This definition is 

different from other alternative definitions of the built environment, in that it excludes other 

human infrastructure such as public open green spaces, industrial and commercial sites i.e. 

landfills, and paved surfaces: parking areas, roads. The implication of this strict and narrow 

definition is that the outcomes of the quantifications on built-up area land coverage derived 

from the dataset that uses this definition greatly differs from alternative land cover change 

analysis methods that incorporate the excluded urban fabric. Overall, regardless of the 

definition employed, there is congruence in relation to the main outcome on this spatial-

temporal indicator which is the visual depiction on spatial transformation of the built 

environment. Thus, figure 7,14 provides land cover change of the built-up areas landscape, 

an outcome of the anthropogenic activities in the City of Polokwane between the epoch 1975 

to 2014.   
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* Dataset: GHS_BUILT_LDSMT_GLOBE_R2018A_3857_30_V2_0 (Corbane et al., 2018); SDA Strategic Development Areas, 

Figure 7.14: Built-up area changes 

Source: Author, 2020   
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Figure 7.14a, provides a municipal wide area spatial transformation of the built-up areas. In 

broad sense, it is evident that settlements in the City of Polokwane are spatially fragmented 

across the former homeland areas in the western and eastern divide of the city. To add on, 

table 7.5 provides detailed quantifications on spatial transformation of the built-up areas 

derived from the computations of pixel count for City of Polokwane. It reveals that in 1975 the 

built-up area was only 44,2km2 (0.73%), this has exceedingly changed in approximately 4 

decades as more anthropogenic developments took place which increased the built-up area. 

In particular, 26,9km2 built-up area was added as of 1990, further 67km2 which is the largest 

extensive increase that was recorded in 2000 and by 2014 additional 33,4km2 was further built 

resulting in the cumulative increase of built-up area to 2,83% which is higher compared to 

1,29% that of South Africa. Therefore, these results depicts that the urban footprint is growing 

attributed to the considerable spatial transformation of the built-up areas. The pace, magnitude 

of changes in built-up areas is significantly different between the establishment of the City in 

1886 to 1975 (0.73%), compared to that of 1975 to 2014 (2.83%). Furthermore, the rate of 

spatial transformation of the built environment is higher in the City of Polokwane in comparison 

to that for Capricorn DM, Limpopo Province and South Africa.      

Table 7.5: Built-up area changes 

Description 

Pixel count 

(size 30 by 

30m) 

Built-up area 

km2 

Percentage of total land area 

Polokwane 
Capricorn 

DM 

Limpopo 

Province 
South Africa 

1.Water bodies 2581 2,3 - - - - 

2.Land 6553978 5898,6 97,2% - - - 

3.Buitlup Area 1975 49091 44,2 0,73% - - - 

4.Buitlup Area 1990 29857 26,9 1,17% 0.81% 0,51% 0,72% 

5.Buitlup Area 2000 74336 67 2,28% 1.30% 0,86% 0,93% 

6.Buitlup Area 2014 37074 33,4 2,83% 1.71% 1.42% 1,29% 

Source Author,  2020  

In view of the spatial turn theory, making a retrospection on representation of spatial 

transformation, it is evident that the nature of changes in built-up areas differs across the city’s 

geographical space as presented in figure 7.14. The pockets of settlement clusters that 

experienced extensive spatial transformation of the built-up areas are 1st order node 

Polokwane-Perskebult and 2nd order node Mankweng-Badimong.  The detailed geography on 

the extent of changes in the built-up areas of these nodes is illustrated vividly in figure 7.14, b 

and c. The apartheid legacy of spatial segregation is clearly marked by the 1975 built-up 

environment landscape presented in figure 7.14. It clearly shows the prevailing view that City 

of Polokwane was developed embedded with principles of spatial segregation. Seshego, a 

dormitory township was developed for the frontier commuters working in white dominated then 

Pietersburg. The results of land cover changes shows that by 1990 the built environment had 
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spatially transformed considerably, a clear indication of urbanization but segregation still 

prevailed between these settlements. The growth in the built-up areas for the 2000 epoch 

shows infill, compact development for the 1st order node, compared to the 2nd order node which 

experienced extensive outward growth leading to spatial expansion of Mankweng-Badimong 

settlements. This extensive growth can be viewed as part of the contributory factors to the 

overall highest built-up area increase recorded in 2000. In line with Turok (2014 p.76) these 

highly concentrated built-up areas clearly provide insights on the city’s structure in relation to 

sites experiencing intensive housing development. 

In addition the epoch 2014, reveals further expansion of the built-up areas across all 

settlement clusters. To add on, spatial extent of the built-up areas in 2014, reinforces 

Abrahams (2017 p.19) view that traditional areas in close proximity to the urban nodes are 

spatially transforming i.e. Pietersburg and Mankweng-Badimong settlement clusters. 

Interestingly, infill developments on previously farm areas indicates a remarkable success 

pattern of spatial integration between the formerly segregated Seshego township and then 

Pietersburg (Polokwane) centre. Therefore, the results suggest that, the nature of spatial 

transformation of the built-up areas within the urban edge is both compact, integrated infill 

development and outward expansion. Chapter 6, provides an overview on the policy directions 

that account for part of this nature on spatial transformation of the built-up areas in the SDA’s 

1, 2 and 3. Interesting to note is that even in the traditional areas that have been previously 

excluded in the planning policy frameworks such as the Town Planning Scheme the expansion 

of the built-up areas does not resemble the discouraged spontaneous and spatial splintering 

of settlements. In particular, Perskebult settlement shows the intensity of development 

integrating Seshego, similarly Mankweng shows integration with Nobody on the west, 

GaMagowa on the south side and Badimong settlement. 

7.3.3 Changes in road transport networks 

RSA Department of Transport (DoT) (2020) vision entails that transport is South Africa’s 

heartbeat for social development and economic growth. Its proper functioning relies on 

transport networks as essential veins that defines the structure and linkages between human 

settlements. Chakwizira and Mashiri (2009 p.2) reinforces this citing that the prevailing view 

point is that transport, economic growth, better income are inextricably linked. Bearing this in 

its social engineering, apartheid government made excessive infrastructure investments in 

white communities ensuring spatial injustice and imbalances in infrastructure development 

(RSA The Presidency 2014 p.104). This led to the inheritance by post-apartheid government 

a spatial structure, which deprived the homeland areas of meaningful forms of social and 

economic development opportunities. Along similar lines, figure 7.15 clearly demonstrates 

spatial evidence that in 2000 then Pietersburg previously white privileged city, was 
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concentrated with road networks, resulting in the marginalization of settlements in the 

homeland areas. Furthermore, there are road networks weaving through the farm areas linked 

to the city as the central market area, compared to rural homeland areas with poor accessibility 

index and excluded from economic advancement opportunities.   

Dismantling the harm-strung of apartheid legacy does not happen overnight, but tracking the 

spatial transformation of the spatial structure of cities provides empirical evidence, that paints 

a better picture on the stride of progress made in post-apartheid era. The results from the 

preceding section points the growth of built-up areas, which excluded road transport networks 

in its operational definition. Consequently, this section is essential as it unravels the dynamics 

on structural transformation of the road networks in the rapidly growing built-up areas in the 

City of Polokwane.  

The overview of policy directions for spatial transformation in the City of Polokwane, discussed 

in chapter 6, shows the city’s acknowledgement that road networks are of cardinal importance, 

in unlocking the development potential of an area. In line with this view, figure 7.15 provides 

an understanding of the structural spatial transformation of transport road networks in City of 

Polokwane. 

Figure 7.15: Spatial transformation of road transport networks 

Source: Author, 2020 
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The picture painted in figure 7.15a, shows the broader structural spatial transformation of road 

transport networks in the City of Polokwane between 2000 and 2019. This evidence concurs 

with results presented in relation to built-up area changes, an indication of considerable spatial 

transformation across the city. The computed results presented in figure 7.16, support this 

pointing out that in the year 2000 the city had road network length of 4 794km, and it increased 

to 9 216km as of 2019. These results reveal that the pace at which the road network has 

increased is greater than that at which the city was established until 2000. Although the 

conventional wisdom is that spatial data is not readily available, inadequate, and accuracy 

issues are raised, the available data provides a model representation of reality on the ground. 

Polokwane (2016 p.173) reiterates that its recent inventory pointed an increase in road 

network length attributed to new developments such as township establishments. Although 

there are concerns about degrading road conditions in rural area, the empirical evidence 

presented suggests a positive contribution towards the redress of apartheid spatial injustices 

and imbalances by improving the rural accessibility index (RAI).  

 

Figure 7.16: Spatial transformation of road transport network 

Source: Author, 2020 

The results presented, shows that the central 1st order Polokwane-Perskebult cluster and the 

eastern parts of the city, which include 2nd order Mankweng-Badimong cluster, Sebayeng-

Dikgale cluster, Laaste Hoop experienced huge transformation of the road transport networks. 

With regards to Polokwane-Perskebult cluster, figure 7.15b, reveals that the spatial 

transformation of road networks is contained in the demarcated urban edge. In this urban 

edge, the SDA1 an area between Seshego and Polokwane central, and SDA3 in the eastern 

areas, evidences integration and concentrated structural spatial transformation of the road 

transport networks. Not only the urban edge is witnessing spatial transformation but, 

Pietersburg a rural settlement outside the urban edge is also showing spatial transformation 

integrating with Seshego. These results suggest that this Perskebult-Seshego cluster 
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experienced residential developments leading to this emerging spatial landscape patterns of 

road networks.  

The eastern areas of Polokwane evidences that post apartheid era ushered an opportunity 

that triggered massive developments since 2000, leading the witnessed patterns of road 

networks. In support of this, Polokwane (2016 p.174) adds that each year there is an 

increasing backlog of paved roads attributed to developments taking place in rural areas.  

Thus, the spatial transformation of the road transport networks signify improved rural-urban 

mobility patterns and increased access to areas of opportunities in the City of Polokwane. The 

trickle down effect of this is not only increased income and development in the urban core, but 

also the evidenced spatial transformation in then homeland areas. Polokwane CITP 

(Transport plan 2013 p.38), substantiates that the noticeable improved access in Mankweng, 

Badimong, Sebayeng settlement clusters ensures improved economic transactions, transfer 

of resources and movement of people. 

In support of empirical evidence discussed in this section on structural spatial transformation 

of road networks in Polokwane, other major transport infrastructure developments important 

to note as intended from representations in figures 6.13 and 6.14 (see chapter 6) are the BRT 

network along Nelson Mandela Drive and the N1 eastern ring road or by-pass respectively. 

These key infrastructural spatial transformations are presented in plates 7.1 and 7.2. 

Plate 7.1: Polokwane N1 Eastern by-pass road structural spatial transformation 

Source: RSA DoT 2020b (https://twitter.com/Dotransport/status/1334419110902554626/photo/3) 

https://twitter.com/Dotransport/status/1334419110902554626/photo/3
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Plate 7.2: Nelson Mandela Drive spatial transformation to Leeto la Polokwane BRT system 

Source: City of Polokwane 2018 (https://twitter.com/LeetolaPLK/status/1008644280494313473/photo/3)   

7.3.4 Changes in industry contribution to Gross Value Added (GVA)  

Wang and Liu (2017 p.5); Harrison et al., (2014 p.118); Turok (2014 p.76), highlights that the 

geography of economic development sites and diversity of industries is crucial in unravelling 

spatial transformation dynamics of an area. This is based on the premise that such a spatial 

indicator helps in reflecting the socio-spatial changes at different developmental phases of any 

city over time. In line with this view, the interoperability of available data permitted the use of 

gross value added (GVA) as a proxy measure for spatial transformation at mesozone level. 

The assumption is that GVA contribution of any given area is accounted for by diverse 

economic activities grouped using the Standard Industrial Classification (SIC), which in turn 

correlates to the number of people employed in such economic activities. In simple terms, a 

higher GVA contributed by different sectors, entails that there is diversity of economic 

activities, occupations and opportunities, as well more people are also employed in such 

sectors that are contributing to the total GVA. Thus, any changes or deviation in GVA 

contribution reflects changes in industry diversity and people employed in such. In another 

perspective, the notion of spatial transformation as discussed in chapter 2, entails redressing 

apartheid injustices and imbalances through creation of economic opportunities. Therefore, 

analysing changes in GVA contribution for each area helps to understand if any progress has 

been made in facilitating equitable redistribution of economic opportunities to the previously 

marginalized in post apartheid era.   

https://twitter.com/LeetolaPLK/status/1008644280494313473/photo/3
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CSIR (2018) employed Quantec GVA data, to compute GVA values for the mesozone 

polygons. In assessing suitability of the Quantec estimate values, StatsSA (2012 p.29) 

employed a t-test to check for similarity in the GVA estimates in comparison to StatsSA values 

and that of South African Reserve Bank (SARB). StatsSA (2018 p.29) concluded that Quantec, 

StatsSA and SARB, estimate values are statistically the same, citing that t-test value 0.004145 

and probability value of 0.9967 which implies that there is no statically significant difference 

for the different GVA estimates. These results suggest that the GVA estimate values can be 

used with confidence, as a proxy measure on understanding not only economic activities 

contribution, but also their spatial distribution linked to the mesozone polygons and changes 

over time. In line with this perspective, figure 7.17 presents the changes in GVA in the City of 

Polokwane between 1996 and 2013. 

The Standard Industrial Classification (SIC) for the dataset is as follows S1: Agriculture, 

forestry and fishing; S2: Mining and quarrying; S3: Manufacturing; S4: Electricity, gas and 

water; S6: Wholesale and retail trade, catering and accommodation; S7: Transport, storage 

and communication; S8: Finance, insurance, real estate and business services; S9: General 

government [QSIC 91] + Community, social and personal services [QSIC 92-96, 99]. To add 

on S5: Construction is excluded from the mesozone dataset. 
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Figure 7.17: Changes in GVA contributuion 

Source: Author, 2020 

Figure 7.17 shows pie-charts representing the socio-spatial changes in GVA contribution of 

different industries per mesozone, with an overlay of total GVA for each mesozone in ‘million’ 

Rand. The pattern in this figure shows that in both 1996 and 2013, the dominant economic 
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sector across most mesozones is the category S9, which in this case is composed of general 

government, community, social and personal services. Despite being dominant, the low 

employment figures and low incomes in these economic sectors accounts for lower overall 

mesozone GVA estimates evidenced in figure 7.17. In addition to this, the large share of the 

pie-chart represented by a single sector also suggests lack of socio-spatial diversity in 

economic activities between 1996 and 2013. Overall, the pattern of spatial transformation in 

figure 7.17 a, and b, shows that there is evidence of socio-spatial transformation in relation to 

redistribution of economic sectors. Only a few selected settlement clusters have remained 

significantly concentrated with diverse economic sectors which include, Polokwane central, 

Seshego, Perskebult, Ivydale farm holdings, Eastern Suburbs, Mankweng-Badimong as 

detailed in figure 7.18.     

Figure 7.18: Mezosone socio-spatial transformation of GVA values_1996_2013 

Source: Author, 2020 
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It is important to note that tracking spatial transformation using GVA values allows spatio-

temporal analysis between the individual mesozone to find if there are changes in its overall 

GVA value contributions.  In line with this view, GVA values presented in figure 7.18 evidences 

that Polokwane central has the largest values in both years 1996 and 2013. In particular there 

are 2 economic sectors with GVA values above the Billion Rand mark in 1996, namely S6 with 

approximately R1.55Billion, and S8 with 2,3Billion. Comparatively, the socio-spatial 

transformation until 2013, resulted in 4 economic sectors passing the Billion Rand mark in 

GVA value contribution. These economic sectors are S6 with R1.5Billion a drop of R50 million; 

S7 with R1.85Billion; S8 with R4,13Billion; S9 with R1,24Billion GVA value contribution. These 

results, denotes that economic activity S8, has remained the dominant sector over the years, 

Cloete and Massey (2017 p.155); SACN (2017a p.37); SACN (2017b p.6); Donaldson (2001 

p.209) supports this stating that since 1990s Polokwane central has developed to be a major 

functional service centre for Limpopo region with location quotient above 10.  

To add on, the three areas that evidences diversity of economic activities are Seshego, 

Polokwane central and Mankweng-Badimong settlement clusters, with exclusion of S2 

economic cluster which is mining because there are no mines in these nodal areas. Sebayeng-

Dikgale settlement cluster lacks economic diversity and S9 is its significant economic with 

changes from 67million in 1996 to 110million in 2013. These results suggest that economic 

opportunities, are still concentrated in Polokwane Central node which is the provincial hub of 

Limpopo. In view of Turok (2014 p.76) these result align with the spatial transformation 

principles of limiting spatial splintering of cities and fragmentation. However, the detriment of 

this, is that economic activities become concentrated in a single nodal area, which denotes 

reinforcement of apartheid legacy on inequality and imbalances in distribution of economic 

opportunities.    

In another perspective, to get a better understanding on areas that experienced significant 

socio-spatial transformation in GVA changes, the research employed spatial statistics, Hot 

Spot Analysis Gertis-Ord Gi* in ArcMap. The results suggested a statistically significant 

positive Z score of 99% confidence that settlements that are intensively clustered together 

with high GVA changes are part of the 1st order node Perskebult-Polokwane settlement 

cluster, an area within the urban edge of City of Polokwane. This denotes reality that the 1st 

order settlement cluster is the most significant economic node in the municipality that is 

concentrated with economic opportunities. In the perspective of critical urban theory (Brenner 

2009 p.198); spatial dialectics and didactics (Halvorsen 2019 p.448), these results suggests 

the dilemma associated with existing spatial transformation policy frameworks and strategies. 

Despite several years of resource investments aimed at redressing the spatial legacy of 

apartheid, imbalances, inequitable distribution and spatial divide of economic opportunities 



218 
 

still prevails in the city. In support of this, there is no evidence of economic diversity in 

Sebayeng-Dikgale between 1996 and 2013, S9 has remained the dominant economic activity.  

7.4 City texture 

The previous sections on demographic distribution and city structure, unravelled spatial 

transformation at a mesozone level. This section focuses on city texture, which brings the 

analysis of patterns on spatial transformation to a fine grained micro-scale. Cities are complex 

systems, and interactions between agents within this complex system result in emergent 

socio-spatial transformation in city texture. It requires the adoption of complex earth 

observation algorithms aided with GIS to decode, analyse and map the nuanced changes of 

human settlements fabric at granular scales. In line with this perspective the spatial indicators 

adopted in this study are; Changes in density (Spatial transformation settlement model 1km 

grid cell); Population density changes 250m grid cell); Urban space integration changes and 

Changes in building structure developments. 

7.4.1 Changes in density 

Tracking changes in density is a crucial spatial indicator on spatial transformation of human 

settlements (RSA MDB 2018 p.12; Turok 2014 p.79). The historic apartheid legislative 

ideologies on forced dispossession of blacks to the homeland areas, residential controls and 

restrictive movement policies resulted in de-urbanization of the urban core, for occupation by 

the privileged and minority white group. This alteration in population distribution contributed to 

socio-spatial city texture imbalances on population and physical structure dimensions of 

density.  The implication of this, is the inherent spatially fragmented settlement patterns, which 

are inefficient and unsustainable. However, towards the end of apartheid, disestablishment 

and spatial loosening of the apartheid legislative policy frameworks resulted in the resurgence 

of urbanization across South African cities. A scenario raised by Bakker et al., (2016 p.2) that 

what would happen if the population is exogenously increased in any city? Thus, in line with 

this perspective tracking density changes in post-apartheid era, assists in answering this 

question, and to get a better understanding on the progress of redressing apartheid legacy. 

Consequently, the empirical evidence of new growth trajectory assist in measuring the 

effectiveness of post-apartheid progressive policy framework and normative spatial planning 

principles in changing the city texture in developing integrated, compact, efficient and 

sustainable cities.   

The study employed Global Human Settlements Layer (GHSL) pre-processed and ready to 

use geospatial digital image datasets to track spatial transformation of city texture by detecting 

the fine grained spatial variability of pixels and spatial distribution of population densities. The 

advantage of this dataset is its critical global application in tracking the progress towards 
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attainment of the New Urban Agenda III, SDG’s, and mitigating the vagaries of climate change 

(Pesaresi et al., 2016 p.20). In fact, its application is also essential in tracking the progress of 

post-apartheid spatial transformation progressive policy frameworks in redressing the 

inherited spatial injustices and inefficient city texture. The datasets employed provide nuanced 

understanding on density changes at 2 micro-scales namely; 1km grid cell for the settlement 

model and 250m grid cell for population density changes.   

7.4.1.1 Spatial transformation settlement model (1km2 grid cell) 

The GHS settlement model (GHS_SMOD) employs a 1km2 grid cell size, to assist in 

understanding the spatial transformation of urban texture on a global urban-rural classification 

continuum. The model computes density using total population within the grid cell and the 

spatial coverage share of built-up area within the same grid cell. Therefore, the spatial 

variability of these parameters in the grid cells gives the image different textures or shades of 

pixels, which are then used to distinguish an area as urban or rural over time. In another 

perspective the changes in settlement density and classification also helps understand what 

the European Statistics (EUROSTAT) perceived as degree of urbanization (DEGURBA) 

(Pesaresi et al., 2016 p.24). This denotes that the settlement model is two fold, it provides for 

the understanding on changes in city’s settlement density texture, spatial distribution, extent 

and rate of urbanization. In line with this perspective the figure 7.19 present the settlement 

model changes in the City of Polokwane between 1975 and 2015.  

The empirical evidence presented in figure 7.19a suggests that by 1975, the apartheid 

government had achieved its desired spatial segregation pattern. The blacks had been 

successfully confined to townships in the homeland of Lebowa as frontier commuters working 

for whites in then Pietersburg. This de-urbanization contributed to the noticeable fragmented 

and unsustainable settlement patterns, characterised by moderate density clustering (MDC) 

of more than 300people/km2, built-up area (buildings with roofs) coverage of 0.03 and 

population threshold of greater than 5 000 people. The forceful removal of blacks from New 

Pietersburg an area they could easily walk to work place into Seshego, caused spatial 

mismatch and imbalances in access to opportunities. This spatial pattern had implications on 

the environment and the frontier workers who endured commuting long distances daily, and 

spending much of their wages on transport costs leaving them in abject poverty. To add on, 

the low population densities and fragmentation is still noticed in 1990, but the settlement 

clusters show patterns of spatial growth, a bearing mark of apartheid restrictive legislative and 

policy frameworks. The noticeable additional settlement clusters having reached moderate 

population and settlement densities of 300people/km2 are; Badimong, Laaste Hoop, 

Sebayeng, and Mabokelele as presented in figure 7.19b. These results concurs with the view 
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that population density across South Africa is low in comparison to that of other countries 

(SACN 2011 p.51). In addition to this, most of the land area remain classified as low density 

cluster rural areas with population density of less than 300people/km2. MDB (2018 p.13) 

concurs with this stating that 91.6% of the land area in the City of Polokwane is characterised 

by low density rural areas, medium density 3.9% and the high density areas only covers 4.5% 

of the city.  

*Dataset: GHS_SMOD_POP(1975, 1990, 2000, 2015)_GLOBE_R2019A_54009_1K_V2_0 

Figure 7.19:  Spatial transformation settlement model (1975_2015) 

Source: Author, 2020 

Figure 7.19c and d, present a different, changing perspective of the narrative on variation of 

density characteristics and contiguity of the 1km2 grid cells within the City of Polokwane in 

post-apartheid era. In particular, the general understanding is that in the aftermath of 

apartheid, spatial patterns of densities in cities are characterized by high densities at the urban 

core followed by low densities in the buffer areas that ensured segregation and then high 

densities in the black dormitory townships (SACN 2011 p.59). On one hand this character is 

still persistent between Polokwane and Mankweng, partly attributed to the moratorium issued 
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on new developments because of lack of bulk infrastructure services in this area (Abrahams 

2017 p,20; Polokwane 2013d p.47). On the other hand the picture painted in figure 7.19 shows 

that in the past, Seshego and Polokwane were characterized as such, but this has changed 

in the post-apartheid era, starting with the noticeable spatial integration and high density 

settlement clustering from 2000 and 2015. In addition, the picture portrayed in figures 7.19c 

and d, substantiates Turok (2014 p.80) view that there are extreme variations of densities in 

cities with high densities in certain area and low densities in others. Similarly, the degree of 

urbanization indicated in these figures marks these extreme differences in densities across 

the human settlements in the City of Polokwane.  

In the perspective of the complexity theory Alberti (2018 p.47) points out that cities are 

complex systems containing agents whose action affects spatial transformation in a city. This 

denotes that increasing population, entails an increase in agents of change within the City of 

Polokwane. Their interactions and actions resulted in the emergent spatial transformation of 

settlement density to 1 500people/km2, the built-up area of buildings with roofs increased to 

>0.5 and the population of the area is also above 50 000 people. The results also suggests 

that both areas Polokwane-Seshego and Mankweng-Badimong settlement clusters are rapidly 

urbanizing having increased population density, built-up areas and population exceeding 

50 000.    

7.4.1.2 Population density changes 250m grid cell 

The previous section discussed the changes in settlement model classes and densities 

generalised at 1km2 grid cell. This approach misses the nuanced granular population density 

differences within the city. SACN (2011 p.59) adds that cities fragmentation in South Africa is 

discussed portraying a similar spatial configuration, overlooking the unique differences in the 

city textures such as population distribution. In line with this perspective, the study adopted 

the 250m grid cell to unravel the fine grained differences, spatial distribution and socio-spatial 

transformation of population density in the City of Polokwane. The analysis was focused on 

the major settlement nodes that evidenced highest degree of urbanization namely 1st order 

node Seshego-Polokwane and 2nd order node Mankweng-Badimong as presented in figure 

7.20.    
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*Dataset: GHS_POP_E(1975, 1990, 2000, 2015)_GLOBE_R2019A_54009_250_V1_0 

Figure 7.20: Changes in population distribution and density at 250m2 granular grid cell   

Source: Author, 2020 
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Figure 7.20 shows the spatial distribution of population densities in the City of Polokwane. 

Figure 7.20a, portrays that the spatial variations in population densities with areas such as 

Seshego township witnessing higher densities as blacks were concentrated within this area 

with maximum population density range of 513 to 958 people per 250m grid cell. There are 

pockets of land characterized by very low densities such as the buffer area between Seshego 

and Polokwane, the eastern suburbs of Polokwane, Perskebult and also areas between 

Mankweng and Badimong. This spatial variability evidences general low population densities 

across the city. The different interactions between the agents of change, and directions for 

spatial transformation as discussed in chapter 6, resulted in the emergent increased densities, 

spatial integration between Seshego and Polokwane as noted in 2015 (see figure 7.20d).  

The highest density range per 250m grid cell has increased to 1402 – 2618 people compared 

to the highest density range of 513-958 people for 1975. Abrahams (2017 p.8); Polokwane 

(2017 p.102) concurs with these results indicating that Seshego township has the highest 

population density compared to any other settlement clusters in the city. These results also 

suggests a key element of success in spatial transformation through increased population 

density in a well located area, and integration between Polokwane-Seshego settlement 

cluster. Thus, the development and spatial transformation trajectories witnessed are in line 

with the legislative policy frameworks from the RDP 1994 through to NSDF 2019. In particular, 

NSDF (DRDLR 2019 p.114) supports this citing that spatial transformation must promote 

settlement integration to foster high densities in facilitating economic development potential. 

This entails that the noticeable increased densities and spatial integration gives hope in 

support of public transport such as the planned BRT system Leeto La Polokwane through this 

area to Moletji as outlined in chapter 6 on transport directions for spatial transformation. 

Similarly, Abrahams (2017 p.40); Polokwane (2013c p.8) substantiate that densification is 

being encouraged in the urban edge to promote public transport, efficient and sustainable 

cities. 
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Figure7.21: 3D Visualization of population density changes at 250m granular grid cell 1975_2015    

Source: Author, 2020 
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SACN (2011 p.60) argues that the novel way of portraying the density differences within the 

city is to employ three-dimensional mapping. In line with this perspective, this study embraced 

the power of 3D visualization of changes in population density using the 250m grid cell as 

presented in figure 7.21. Thus, to visualise the spatial transformation of population densities 

between the years 1975 to 2015, different shades of colors were employed with yellow to red 

representing population density decrease and blue shade representing population density 

increase. The height of the bars represents the population density changes per 250m grid cell, 

with highest bars representing high density values. 

The visualisation, presented in figure7.21, shows that, the previously homeland areas in the 

north west part of then Aganang LM experienced population density decrease between 1975 

and 2015. On the other hand, areas in the east and Polokwane central shows varied intensity 

of population density increase. Seshego-Polokwane settlement cluster demonstrated 

compact, efficient and sustainable development in the city. Figures 7.19-21, provides the 

empirical evidence answering Bakker et al., (2016 p.2) quasi-experiment question on what will 

happen if population increases in a city. It is evident that with increasing population density 

and the city became more urbanized. In addition, the city also evidences substantial 

integration, compact and more sustainable developments within the urban edge. 

7.4.2 Urban space integration changes 

Connectedness of places relative to other parts of the city is viewed as one of the key features 

of urban texture (Turok 2014 p.79). However, in the context of complexity theory, Alberti et al., 

(2018 p.53), cities are viewed as complex systems that are always experiencing spatial 

transformation over time. The nature, extent and ideologies of agents behind the spatial 

transformation impact on the level of connectedness, rather spatial integration of the 

settlements in the city. The complex nature of the urban systems including transport networks 

poses the difficult challenge on assessing the level of connectedness or spatial integration of 

spaces in the city.  

Thanks to Hillier and Hanson (1984 p.108), theorisation that, the complex nature of urban 

systems can be represented cartographically as axial or convex spaces portraying the 

syntactic properties of the city. Such properties facilitates the description of a city’s relational 

spaces, as either distributional, non-distributional, symmetric or asymmetric to the whole 

system. This is done by employing an analytical power of space syntax software which offers 

the possibility to concisely decipher the city’s complex relational system using numerical 

syntactical and graphical representations. This implies analysing texture of the city as an 

expression on the extent of spatial integration (depth) for each individual axial space relative 

to the global whole complex city’s network system. University College of London (UCL 2020); 
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Hillier and Hanson (1984 p.108-109) defines integration as,  “…a normalised measure of 

distance from any space of origin to all others in a system. In general, it calculates how close 

the original space is to all other spaces, and can be seen as the measure of relative asymmetry 

(or relative depth).” To add on, Teklenburg et al., (1993 p.348) pointed out that spatial 

integration analysis in space syntax is also viewed as a proxy measure on quality of the built 

environment. This denotes that good quality built environments are highly integrated in the 

city’s system and that poor quality built environments are segregated, fragmented from the 

city’s global system. 

This study employed the capabilities of space syntax analytical techniques with the intention 

of examining whether spatial transformation in the City of Polokwane has maintained the 

apartheid status quo of spatial segregation or there has been improvement in spatial 

integration of the city. This software offers the ability to reliably narrate and represent the 

reality, quality of life in the past cartographically as presented in figure 7.22.   

Figure 7.22a, provides ground to the analytical, and critical perspective on understanding 

spatial transformation of city texture in the City of Polokwane. It provides the historic 

syntactical spatial pattern of the city, using road transport networks for the year 2000. In the 

lens of critical urban theory (Marcuse 2012 p.20; Brenner 2009 p.198), the critique of spatial 

configuration in figure 7.22a, reveals that it portrays a spatial syntax (grammar), which 

suggests that most human settlement clusters were not properly integrated in the city’s 

system. In support of this, figure 7.18a, shows that distribution of values in the histogram is 

skewed to the left, mean 615.0068; SD 403.3047; CV 0.6558, which are huge deviations from 

the mean a representation of low depth, demonstrating lower levels of spatial integration. This 

denotes, that most settlements Seshego, Perskebult and Mankweng were spatially 

segregated, compared to then Pietersburg which evidenced high levels of spatial integration. 

In another perspective, this evidences that in the year 2000 when South African local 

governments were established, they inherited built environments characterized by 

fragmentation, poor quality and inefficiency. To address this, post-apartheid policy frameworks 

provided spatial transformation directions for the concerted efforts to eradicate spatial 

segregation, fragmentation and inefficiency inherent in the city’s system.  
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Figure 7.22: Urban space integration changes  

Source: Author, 2020 



228 
 

In another perspective, the histogram in figure 7.22b, shows normal distribution of values, 

mean: 4235; SD: 950; CV: 0.2245, which implies there is no huge variation from the mean. 

This indicates moderate depth level, which implies improved levels of spatial integration in the 

city’s system in 2015, compared to low spatial integration levels in 2000. This concurs with 

Hillier and Hanson (1984 p.108) that addition of spaces in the system increases the level of 

depth in the city. Therefore, there is correlation between the level of spatial integration and 

spatial transformation of transport networks. In line with this view, the spatial transformation 

of transport network in the City of Polokwane has contributed significantly to the increase in 

spatial integration, and efficiency in some areas of the city. For instance the development of 

the eastern N1 by-pass road and the Nelson Mandela Drive which links Polokwane-Seshego 

and Perskebult settlement clusters has significantly increased spatial integration of these 

areas to the global city’s complex transport network system. These results suggest that spatial 

transformation directions discussed in chapter 6, in particular leveraging on the development 

of transport networks in SDA’s 1, 2 and 3, have contributed significantly in intensification of 

spatial integration between Seshego and Polokwane settlement cluster. To add on, this 

concurs with the policy framework plans of the City that there are opportunities for integration 

of settlements in the city (Abrahams 2017 p.22; Polokwane 2010a p.155). Furthermore, Cloete 

and Massey (2017 p.160) supports these results citing the city through funding such as the 

Neighbourhood Development Partnership Grant, has facilitated development of roads and 

other infrastructure facilities promoting integrated spatial transformation. However, Abrahams 

and Marais (2019 p.197) contends that there is need for spatial interventions targeted at 

integrated residential developments before making strong claims on spatial integration in the 

city. Although, spatial transformation does not happen overnight, the empirical evidence 

shows that policy framework directions or discourses contribute greatly to the creation of 

spatially just, integrated and good quality built environments. 

7.4.3 Changes in building structure developments 

SBC, is derived from the satellite imagery SPOT 5, at a micro scale of 2,5m and the building 

structures are manually digitized, mapped as points using the rule, “1 point per cadastre” 

(Mudau 2010 p.50). This implies this data is highly accurate and essential in descriptive 

analysis of fine grained city texture using the points of building structure developments, given 

that buildings are fundamental elements of urban morphology and can also indicate the nature 

and extent of spatial transformation. de la Rey (2008 p.33), points out that the development of 

this geospatial dataset was attributed to the inadequacy of census data in providing 

meaningful and detailed micro level data required to support strategic planning of 

electrification programmes. These programmes as echoed by the post-apartheid legislative 

policy frameworks are meant to redress the apartheid legacy of spatial injustices and 
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disparities which left many people across the country without services such as electricity 

among others. In light of this, Eskom tasked one of its divisions to come up with technical 

innovation that provide up-to-date empirical evidence pin-pointing the exact geographic 

location of physical building structures and the maintenance of such a geographical database. 

In another perspective, census data does not provide this fine-grained building structure level 

data which is useful, for mapping spatial transformation in city texture attributed to ethical 

considerations such as protecting citizens’ sensitive data privacy. Thus, the advantage of this 

dataset can also be viewed from its alternative name, Eskom Dwelling layer, which implies 

places or house where people reside. This provides empirical evidence for the nuanced 

understanding of city texture changes in relation to the resultant urban form, from residential 

and other building structure developments are taking place. This information is essential in 

evaluating the attainment of post-apartheid progressive policy directions on spatial 

transformation such as compact city, corridor developments, densification, infill developments 

and spatial integration of segregated human settlements. The interoperability of the available 

datasets permitted the analysis of building structure developments between 2007 and 2015 

as presented in figure 7.23.  

*Dataset: ESKOM SPOT BUILDING COUNT SBC 

Figure 7.23: Changes in building structure developments 2007_2015 

Source: Author, 2020 
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Figure 7.23a, shows the urban edges for the three major settlement clusters in the city namely; 

Polokwane-Seshego, Mankweng-Badimong and Sebayeng-Dikgale. The urban edge of 

Polokwane-Seshego as presented in table 7.6, evidences highest level of building structure 

developments an increase from 38 443 in 2007 to a total of 50 369 in 2015. Table 7.6 also 

highlights that significant spatial transformations took place between 2007 and 2015 

amounting to 16 physical developments of key commercial building structures or nodal areas 

in the City of Polokwane which include; Mall of the North, Seshego Circle Centre, Paledi Mall 

and the singled significant resort nodal area Peter Mokaba Stadium (see plates 7.3 to 7..6 

respectively). 

Plate 7.3: Mall of the North commercial node  
Source: Author, 2020  

 

 

 

 

 

Plate 7.4: Seshego Circle Centre commercial node 
Source: Moloto 2021  

Plate 7.5: Commercial node Paledi Mall in Mankweng 
Source: Author 2021 



231 
 

 

 

 

 

 

 

Plate 7.6: Peter Mokaba sports complex recreation node 

Source: FIFA, 2010 

Comparatively, the urban edge for Mankweng-Badimong settlement cluster had a total of 

29 806 building structures (2007) and increased to 38 362 (2015) and Sebayeng-Dikgale had 

7 459 in 2007 which slightly increased to 9 603 in 2015. These increasing figures on dwelling 

and other building structure developments suggests that these settlement clusters are 

experiencing spatial transformation and are urbanizing at different rates and scales. This also, 

concurs with the findings discussed in the section on built-up area changes, presented in 

figure7.14.  

Table 7.6: Building structure developments 

Type of building 
structure 

Polokwane urban edge 
Mankweng-Badimong 

Urban edge 
Sebayeng-Dikgale urban 

edge 

2007 2015 2007 2015 2007 2015 

Dwellings 38 321 45 028 29 771 35 407 7441 8 906 

Complex/Hostel 88 142 - - - - 

Dense informal - 801 - 427 - 72 

Commercial and industrial - 15 - 1 - - 

Airport - 1 - - - - 

Resort - 1 - - - - 

Schools 33 38 35 36 18 18 

Mine/Quarry 1 8 - - - - 

Other built-up - 4 335 - 2 491 - 607 

Total 38 443 50 369 29 806 38 362 7 459 9 603 

Informal Dwellings  520 1218 4 740 - 72 

Source: Author, 2020 compilation from SBC Count 2007 and 2015  

Despite the advantage of SBC Count on showing the specific geographic location of building 

structures, the classification of the building structures gives a wrong impression about the 

distribution of functions such as commercial and industrial, airport among others which are 

regarded as not being in existence in the City as of 2007. In particular, table 7.6, shows that 

in 2007 there are no building structures classified as commercial and industrial, on the contrary 

the reality on the ground is that City has a functional CBD, polycentric shopping centres, and  

industrial areas in the urban edge. However, the spatial pattern that emerge from the mapped 

building structures provides for nuanced understanding of city texture through analysing the 

morphological spatial patterns formed by the landscape of point data as presented in 

figure7.23. The comparative advantage of using this geospatial data is that to understand 

spatial transformation of city texture relying on cadastral data is a drawback because it 
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portrays a physical spatial structure resulting from approved layout plans. This excludes other 

city texture giving elements such as informal dense settlements and other settlement 

developments in areas under traditional authorities. Thus, inline with this perspective, the 

spatial transformation of city texture in strategically selected areas is  presented in figure 7.23. 

The base geospatial dataset, dwelling layer for 2007 (green points) presents an urban texture, 

characterized by spatial configurations that are dense, detached building structures forming 

compact, continuous and connected urban blocks. In the perspective of complexity theory 

(Alberti et al., 2018 p.47), this noticeable historical morphological pattern in 2007, is attributed 

largely to the essential role played by the local government in governing township 

development layout plans ensuring that the City is developing in an orderly manner with 

respect to legislative policy frameworks. This is also supported by Abrahams (2017 p.40),  

pointing out that the former R293 township Mankweng, and Seshego and the urban core 

Polokwane central are planned, zoned and serviced by the municipality influencing the nature 

of city’s morphological spatial pattern. Ahmad and Pienaar (2014 p.101) reverberates that 

local municipalities as agents change, are the primary arbiter of spatial transformation with a 

mandate to direct and manage spatial developments in the city.   

The emergent evolution, physical growth, and spatial transformations in city texture, has 

resulted in the morphological patterns witnessed in 2015, which resemble the required 

integrated human settlements in post-apartheid era. This shows the force of urbanization and 

interactions between other agents of change and effects of such in giving birth to a different 

physical form of city texture. In particular, informal settlements north of Seshego-A, New 

Polokwane (Disteneng or Extension 78), and Perskebult a rural settlement under the 

traditional authority presents a dense city texture. Polokwane (2020 p.120); Gildenhuys (2015 

p.14); Polokwane IDP (2008 p.15); Polokwane (2007a p.29) supports this stating that there is 

inadequate housing and informal settlements in the urban areas. Informal settlements have 

long been developing in the city with New Polokwane (Disteneng) dating back to 1990s after 

the end of apartheid regime (Donaldson and Kotze 2006 p.567). However, the morphological 

pattern resulting from spatial transformation in this area, is similar to that of Mankweng-

Badimong showing unplanned, discontinuous settlement physical structure. The settlement 

patterns emerging shows lack of planned streetways and the unplanned mushrooming of 

building structures clustering together. This morphological urban form evidences lack of 

proper planning, as the primary arbiter has shifted from being the local municipality to the 

traditional authorities who allocate land without following any layout development plans. These 

results, suggests that the city’s evolutionary process in redressing the apartheid legacy, and 

response to rapid urbanization has failed to keep up with housing demand. This result in 

people developing informal settlements or opting for buying and developing dwelling 

structures in the areas under traditional authorities closer to the city centres where there is 
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access to employment opportunities. Polokwane (2020 p.772); Abrahams (2017 p.39-40) 

echoes the same, citing that the inability of the municipality to intervene in planning and 

management of residential developments in traditional rural areas is resulting in unplanned 

dense settlements, which affects the morphological spatial pattern of the city.    

7.5 An integrated spatial transformation tracking framework 

There is dearth of literature focusing on framework for tracking spatial transformation. 

Available scholarly writings by Surya et al., (2020); Landman and Badenhorst (2014; 2012); 

Christmann (2014); Roitman et al., (2010); Landman (2006); are inadequate and limited in 

scope to investigating the process of spatial transformation. Roitman et al., (2010, p.21) also 

highlights that researchers investigating urban issues including spatial transformation must 

develop or improve existing frameworks. In line with this perspective, this section discusses 

the conceptualized integrated spatial transformation tracking framework for small and 

intermediate cities in South Africa. This, study provides foundational building blocks that are 

essential in development and application of the integrated spatial transformation tracking 

framework as proposed and advanced in figure 7.24.    

7.5.1 Assumptions for the integrated spatial transformation tracking framework  

This study assumes that to track spatial transformation of cities, there is need to understand 

the complex and interrelated factors driving change. Cities are in the process of experiencing 

continuous growth, hence the generic assumption that spatial transformation is a constant 

factor critical in the successful functioning of human settlement. Thus, expressions of spatial 

transformation demand is positively associated with space (re)production supply side. This 

denotes that drivers/needs/demand expressions for spatial transformation give rise to supply 

ideas on (re)production of space through (re)construction and development of urban space by 

a range of players or actors.  Hence the assumption that with change happening in cities, 

interoperable longitudinal geospatial data is also available to track such spatial transformation. 

This study also assumes that necessary GIS technologies and capacitated personnel are in 

place to facilitate the tracking of spatial transformation in a city or urban area.  

7.5.2 Defining features of the integrated spatial transformation tracking framework  

The key features for this framework are; spatial transformation legislative and policy 

frameworks, expressions of spatial transformation drivers/demand characteristics, space 

(re)production-spatial transformation supply and management, integrated spatial 

transformation tracking plan, and implementation plan and feedback. It is important to note 

that tracking spatial transformation does not follow a simple linear process. This section 

expounds the relevance of these key defining features of the integrated framework for tracking 

spatial transformation in small and intermediate cities in South Africa.  
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Figure 7.24: Integrated spatial transformation tracking framework 

Source: Author, 2020 

Figure 7.24 provides a simplified and integrated framework for tracking spatial transformation 

in small and intermediate cities in South Africa. The key defining features for this framework 

are as follows;  

Integrated spatial transformation tracking framework 

Legislative and policy frameworks 
General plans 

National development plans 
Spatial development frameworks 

Land Use 
●Land inventory 
●Compact, 
urban 
containment 
●Mixed-use 
●Zoning  
●Integration of 
economic nodes   

 Housing Plans 
●Spatial 
integration 
●Social housing 
●Rental housing  
●Student housing 

 Engineering and social 
services plans  
● Rehabilitate 
● Maintenance  
●Widen & extend  
●Sanitation and sewer 
●Electricity  
●Water, Storm drains 
●Health, Education  

 Transport plans 
● Movement & 
linkages  
●Roads  
●Airport  
●Rail  
●BRT 
●Buses, Minibuses 
●NMT 
Water 

 Nodal hierarchy 
●Nodal areas 
●Settlement clusters 
●[Provincial Growth Points, 
District Growth Points, 
Municipal Growth Points, 
Population Concentration 
Points, Local Service Points, 
Village Service Areas] 
  

 Environmental 
plans 
●Waste 
management 
●Sensitive areas 
●Heritage  
●Sustainable 
development 
●Biodiversity  

Short term plans Medium term plans Long term plans 

A. Expressions of spatial transformation drivers/demand characteristics 
●Governance & politics 

●Social and cultural norms 
●Spatial characteristics/biophysical, 

●Economic, 
●New ideas/innovations, 

B. space (re)production-spatial transformation supply and management 
●Land [supply, conversion, private/publicly owned land], 
●Development regulations and policies, political support 

●land use plans and functions 
●housing development, transport infrastructure 

●Development of basic infrastructure, engineering and social services 
●Urban growth (spatial form- urban containment compact developments & spatial splintering); Economic functions 

●Developers/agencies [public & private sector], 

C. Integrated spatial transformation tracking plan 
●Establish spatial planning and development institute for Limpopo region (collaborative approach for easy access to geospatia l data from custodians)  
●To develop regional geospatial data infrastructure- (framework foundation data, thematic and other data), ensuring data is interoperable, consistent,  
●Addresses geospatial data supply [establish technical framework, standards and technological requirements-information systems], capacity-skills, 

new structures.  
●Place [Geographic scope, determine case study boundary] 

●Time [Longitudinal time horizon] 
●Employ spatial transformation indicators [demographic distribution, city structure, city texture] 

Implementation Plan and Feedback 

Status quo analysis of relevant existing, situation, and sector plans 

Investment packages  

[capital/budget flows] 

Institutional 

arrangements 

Legislation & 

policies 

Re-organization of 

spatial transformation 

tracking systems 

New 

infrastructure 

New spatial transformation 

tracking framework 

Risk 

issues 



235 
 

7.5.2.1 Spatial transformation legislative and policy frameworks 

The critical analysis of notions and theories of spatial transformation (see chapter 2) depicts 

that this concept is a complex and multidimensional phenomenon. As such to decipher it, 

literature review on international case studies (see chapter 3) corroborate that structuralist 

analysis i.e. critical analysis of legislations and policy frameworks is a key defining feature as 

proposed and advanced by the framework. The discourses that emerge from such 

frameworks, provide a better way to elucidate dynamics of spatial transformation in cities, than 

the classical norm on quasi-biological metaphor analysis of organic growth, invasion and 

succession (Bruyns 2018 p.53; Muhammed and Onuche 2017 p.168; Thorns 2002 p.8). In 

view of Thornberg (2012 p.12) the logic of abduction and theory of change (ToC). Paina et al., 

(2017 p.31) as employed in this study entails that legislative and policy framework discourses 

are a heuristic tool, for critical reflection and evaluation on progress of spatial transformation 

in cities. This implies a spatial turn, a retrospection to identify the planned initiatives, providing 

baseline conditions against which the experienced spatial transformations is evaluated. 

The approach to this process that can be adopted by small and intermediate cities in South 

Africa as employed in this thesis, involved identification and analysis of crucial legislative and 

policy frameworks which provides communicative action that direct spatial transformation in a 

city or urban area (see Chapter 6). In particular the key legislative and policy frameworks 

analysed in this study include; RSA Constitution 1996, White Paper on Reconstruction and 

Development Programme 1994, Development Facilitation Act 67 of 1995 (Repealed by 

SPLUMA 16 of 2013), Urban Development Framework 1997, Limpopo Spatial Rationale 1999 

(reviewed 2002), National Spatial Development Perspective 2003 (reviewed 2006), Breaking 

New Ground (BNG) 2004, National Development Plan (NDP) 2030 (2012); Spatial 

Development Framework (Polokwane 2010); and Local Spatial Development Framework 

Plans (Polokwane 2007a,b, and 2009). The communicative action weaving through these 

frameworks are; policy objectives, normative principles, vision, spatial transformation 

concepts and tools. Overall, critical discourse analysis of the legislative and policy frameworks 

from all scales assist in determining the baseline status quo/situation. This analysis must 

uncover details of intended spatial transformation plans on several key aspects inclusive of; 

land use, transportation, engineering and social services, nodal hierarchy and the 

environment. This strategic analysis of instructive plans and policy documents points to 

intended implementable and evaluable short, medium and long term plans for spatial 

transformation in cities. The legislative and policy frameworks are also informed by spatial 

transformation drivers/demand characteristics.  
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7.5.2.2 Expressions of spatial transformation drivers/demand characteristics 

Expressions on complex spatial transformation drivers/demand characteristics is also another 

key defining feature for the proposed framework. Various studies by Coetzee et al., (2014 p.1); 

Landman and Badenhorst (2014 p.215); Mubiwa and Annegarn (2013 p.4); Wray et al., (2013 

p.6), Lauf, et al., (2011 p.71), Landman (2006 p.2); Sadiki and Rmutsindenla (2002, p.57) 

highlight that understanding the dynamic and complex socio-spatial transformation pressures, 

needs, forces, drivers/demand characteristics is important in establishing strategies to 

monitoring change in cities. The general expressions of these spatial transformation 

drivers/demand characteristics as discussed by key experts and corroborated with literature 

are presented in table 3.2, Appendix C and further discussed in the context of Polokwane 

intermediate city in chapter 8. These drivers are broadly categorized as governance and 

political; spatial characteristics/biophysical factors, social cultural norms and economic 

drivers. The extent to which these drivers influence spatial transformation differs from one 

place to the other. Reflecting on these drivers, it is opined that part of the demand 

characteristics also act as identifiable spatial indicators of transformation in cities. The 

interpretation this highlights that part of the complex, multidimensional socio-spatial 

transformation characteristics act as both drivers and indicators of space changes in cities. 

For example social characteristics such as population increase drives spatial transformation, 

and in turn population spatial distribution changes also act as a key indicator on spatial 

changes happening in cities (see section 7.2.1 chapter 7). These drivers/demand 

characteristics of spatial transformation also give rise to ideas on space (re)production supply 

and management.       

7.5.2.3 Space (re)production-spatial transformation supply and management, 

Spatial transformation in cities is a result of interaction between the complex needs/demand 

and space (re)production-spatial transformation supply characteristics. However, the rate, 

extent, and intensity of spatial transformation varies between one city and the other, attributed 

to compounding differences in means of supply and management. This entails that for each 

particular small and intermediate city there is need to identify the specific supply and 

management characteristics, which in some cases translates into spatial intervention tools or 

concepts that facilitate spatial transformation (as reflected in section 6.6 in chapter 6). The key 

supply and management characteristics emerged in this study as highlighted by key experts 

and in literature are directly linked to space users (citizens) and producers (Surya et al., 2020 

p.2; Landman and Badenhorst 2014 p.215; Christmann 2014 p.236; Landman and Badenhorst 

2012 p.22; Landman 2006 p.9). The characteristics are not limited to the following; land 

(ownership and allocation, conversion), development regulations and policies, political 
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support, devolution of powers, land use plans and functions, housing development, transport 

infrastructure, basic infrastructure, engineering and social services developments, urban 

growth, changing economic functions and initiatives by developers/agencies. Users of this 

framework must also understand, that these space (re)production supply characteristics, also 

directly translate into measurable spatial indicators that depict spatial transformations 

occurring in cities. This entails that to make use of the notable spatial indicators there is need 

to establish an integrated spatial transformation tracking plan.  

7.5.2.4 Integrated spatial transformation tracking plan 

The discussion on spatial transformation legislative and policy frameworks, expressions of 

drivers/demand characteristics, and space (re)production supply and management, pointed to 

both possible indicators and baseline objectives against which evaluation for spatial changes 

in cities can be done. The plan to operationalize these possibilities crucial to users of this 

framework, as applied in this study, involved analysis of available geospatial data 

infrastructure and datasets (see chapter 5). The findings concur with literature that access to 

readily available, complete, comparable, from the same source; captured with consistent 

methodologies, at similar fine grained scales, and interoperable geospatial data is a huge 

challenge (Maritz et al., 2017 p.3; Maritz et al., 2016 p.3; Amindarbari and Sevtsuk, 2012 p.2). 

In another perspective, it is also important for small and intermediate cities as users of this 

framework to bear in mind that the established SASDI does not store geospatial data required 

by users, corroborating with findings by Mabuza (2003 p.2319). Some of the existing desirable 

geospatial datasets that are fine grained small scale areas are only limited to metro-cities 

across South Africa i.e. Easy Quantec datasets and census data from Statistics South Africa. 

This denotes small and intermediate cities in South Africa as possible users of this framework 

need to adopt a differentiated approach or plan towards tracking spatial transformation. In 

particular, developing their own regional geospatial data infrastructure, a typical characteristic 

of most metro cities around the world i.e. Gauteng City Region Observatory (GCRO) in South 

Africa, IPPUC- Instituto de Pesquisa e Planejamento Urbano de Curitiba and Urbanizacao de 

Curitiba SA in Brazil.  

The plan users need to adopt as followed in this study involves gathering existing and 

accessible longitudinal geospatial datasets to build an integrated geodatabase. The selected 

datasets must also cover space of interest i.e. City of Polokwane and also be interoperable 

permitting the tracking of spatial transformation. Users of this framework must take advantage 

of the advancements in technological innovation in geographic information systems (GIS) and 

its functions i.e. spatial analysis capabilities as employed in this study. This permitted the 

reconstruction, extraction of existing geospatial data sources for building the indicators, and 
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data manipulation processes (see mathematical models for data manipulation in chapter 5) to 

generate desired maps tracking spatial changes (see maps in chapter 7) as also done in 

respective studies by Maritz et al., (2017; 2016) and Amindarbari and Sevtsuk, (2012). Maritz 

et al., (2017 p.12) highlighted that, it is important to understand that no single indicator alone 

can depict all necessary spatial transformations experienced in cities. Thus, the solution to 

this as employed in this study was built on the work by Turok (2014), leading to adoption of a 

revised spatial transformation mapping triad (see figure 2.6 and relevant spatial indicators in 

table 2.2 in chapter 2). The application of this framework in practice requires development of 

an implementation plan and getting feedback. 

7.5.2.5 Implementation plan and feedback 

The discussion in chapter five on analysis of geospatial mapping methodology expressed that 

most available data sets are inadequate, their interoperability is mostly limited to a particular 

project scope. The broader interpretation to this facilitating a wider application of this 

framework is that there is need to develop an implementation plan, set aside budget, make 

possible institutional arrangement, necessary infrastructure among others and provide 

feedback to improve the integrated spatial transformation tracking framework.     

7.5.3 Testing the framework  

The integrated spatial transformation tracking framework proved useful as theoretically tested 

through out this study leading to findings presented in this chapter . However, as part of 

finalizing the testing process, the researcher engaged key experts and the municipality in 

assessing, the readiness of this conceptualized integrated spatial transformation tracking 

framework for implementation. They indicated that from a theoretical stand point they agreed 

with the framework, however the next stage requires politicization, and radical practical testing, 

making use of any identifiable concrete and scalable pilot project running over five years. 

Thus, based on results that emerge from the pilot test, revisions and modifications would be 

made to the framework. This ensures that critical inputs from various sectors and plans such 

as Integrated Development Plans (IDP), Integrated Transport Plans (ITP), Local Spatial 

Development Frameworks (SDF), among others are incorporated. This assists in identifying 

necessary potential modifications that can be cast back in improving the proposed framework.  

7.6 Critic and value addition of the framework 

The critic of this framework originates from its assumptions. In particular, interoperable 

longitudinal geospatial data is not readily available. Such big data is acquired from different 

sources, in different formats, thus it requires pre-processing so that it becomes interoperable 

for easy of tracking spatial transformation. Furthermore, the necessary GIS technologies 
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required such as ArcGIS are expensive and cannot be afforded by many, however open 

source software’s can be employed. It is also important not to assume that the personnel are 

capacitated, trainings are needed so that the personnel gains the skills set required to 

effectively facilitate tracking of spatial transformation using the advanced framework.   

Literature surveyed in this study indicated that there is lack of clearer frameworks for tracking 

spatial transformation. Thus the value addition of this framework is that it fills this gap. The 

framework  provides a functional approach and process flow of activities in tracking spatial 

transformation. This thesis details the processes followed and is also accessible from the 

university repository. Thus, potential users of this framework can assesses what worked and 

how decisions on approaches employed were arrived at. 

7.7 Chapter summary 

This chapter presented maps of spatial transformations in the City of Polokwane for the time 

frame 1996 to 2016. The main focus was on these three major dimensions of spatial 

transformation namely; demographic distribution, city structure and city texture. The spatial 

transformation indicators employed for the dimension demographic distribution are; population 

changes, changes in spatial distribution of age structure, unemployment changes, changes in 

poverty and changes in race. For city structure, the spatial indicators employed include; city 

boundary changes, changes in built-up areas, changes in road transport networks, and 

changes in industry contribution to GVA. Lastly, city texture spatial indicators for spatial 

transformation employed are; changes in density- settlement model changes, population 

density changes; urban space integration changes and changes in building structure 

developments. These different dimensions and spatial indicators indicated that there is no 

single spatial indicator or methodology that can measure and provide nuanced understanding 

of spatial transformation in any given locality. To add on, this chapter demonstrated the 

advantage of using mesozone, and micro-scale size in understanding the spatial 

transformation dynamics in a city rather than the aggregation of data generalized at the 

municipal macro level. In addition, multiple geospatial datasets were employed in this chapter, 

which denotes that there is no single geospatial dataset that is adequate to provide for the 

dynamic understanding of spatial transformation. In any case, it is apparent that there be a 

functional national spatial data infrastructure, to ensure easy access to the multiple geospatial 

datasets without facing any hurdles.  
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CHAPTER 8: DRIVERS OF SPATIAL TRANSFORMATION IN THE CITY OF 

POLOKWANE 

8.1 Introduction 

This chapter discusses the drivers of spatial transformation in the City of Polokwane and it is 

divided into 6 sections as presented in figure 8.1. Section 1 introduces this chapter and its 

overview. Sections 2 to 5, discuss the expressions of governance and policy, spatial 

characteristics/biophysical, social and cultural and economic drivers of spatial transformation 

in Polokwane respectively. Section 6, is a summary of this chapter.  
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 8.1 Introduction  

   

 

8.2 Governance and 
policy drivers  
 

8.2.1 Governance process 

 8.2.2 Development directions 

 8.2.3 Political and community influence  

 8.2.4 Development control 

 8.2.5 Land tenure system and land uses 

 8.2.6 Traditional authorities and land markets 

   

 8.3 Spatial 
characteristics/ 
biophysical drivers  

8.3.1 Availability of land conducive for development 

 8.3.2 Good living environment 

 8.3.3 Good weather 

   

 

8.4 Social and cultural 
drivers 

8.4.1 Urbanization processes  

 8.4.2 citizen influence, proximity to opportunities and social facilities 

 8.4.3 Personal/cultural preferences 

 8.4.4 Housing development and safety 

   

 

8.5 Economic drivers 

8.5.1 Attractiveness and affordability 

 8.5.2 Infrastructure developments 

 8.5.3 Employment and technological advancements 

   

 8.6 Chapter summary  

Figure 8.1: Chapter 8 Orientation 

Source:  Author, 2020 

It is evident from the previous chapter that spatial restructuring is taking place as presented 

by the spatial transformation indicators. However, the key question raised is, what are the 

drivers of spatial transformation in the City of Polokwane? The critical urban theory lens, 

provides that theory is an attempt to understand and explain spatial reality. Thus, in line with 

this theory to deepen the understanding of the evidenced spatial transformations in the City of 

Polokwane, requires critique, deciphering of socio-spatial reality in order to identify, expose 

the drivers and agents shaping society. Similarly, the spatial turn theory and spatial triad, on 

production of space provides for moving beyond mere observation of spatial transformation 

as shown by the maps. It reiterates the need for understanding the factors driving spatial 

transformation as a social product of both representation and representational spaces. To add 

on, spatial turn entails a retrospection, glancing backwards at the spatial transformation reality 
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and probe for the drivers of such noticeable urban changes. In another perspective, there are 

spatial dialectics and didactics; differing notions about drivers of spatial transformation in cities 

as they are complex systems. In support of this, the complexity theory points out that urban 

systems are linked to various components, by extension spatial transformation is also a 

complex concept linked to various drivers or factors. Therefore, this provides an analytical lens 

to expose and explain the governance and political; spatial characteristics/biophysical factors; 

social and cultural norms, and economic drivers of spatial transformation a social product as 

rooted in the ideologies, power and practices in the City of Polokwane.      

8.2 Governance and policy drivers 

To determine governance and policy drivers of spatial transformation in the City of Polokwane, 

exploratory factor analysis (EFA) was employed. The results for the correlation coefficient 

matrix for the 17 items that were used in the questionnaire measurement instrument are 

presented in table 8.1.  

Table 8.1: Correlation matrix on variables of governance and policy drivers of spatial 

transformation  
Correlation Matrixa 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 

C
o
rr

e
la

ti
o
n
 

Drivers.ST-GP1. 1.000                 

Drivers.ST-GP2. .504 1.000                

Drivers.ST-GP3. .302 .192 1.000               

Drivers.ST-GP4. .148 .259 .305 1.000              

Drivers.ST-GP5. .168 .134 .162 .210 1.000             

Drivers.ST-GP6. .154 .152 .031 .165 .372 1.000            

Drivers.ST-GP7. .067 .177 .085 .138 .319 .525 1.000           

Drivers.ST-GP8. .178 .144 .061 .057 .287 .432 .525 1.000          

Drivers.ST-GP9. .200 .136 .108 .124 .239 .282 .411 .525 1.000         

Drivers.ST-GP10. .147 .136 .056 .099 .190 .312 .327 .337 .490 1.000        

Drivers.ST-GP11. .200 .079 .068 -.011 .143 .312 .275 .364 .426 .521 1.000       

Drivers.ST-GP12. .136 .031 .161 .113 .157 .110 .241 .225 .364 .396 .403 1.000      

Drivers.ST-GP13. .211 .178 .152 .140 .060 .202 .144 .197 .197 .305 .302 .463 1.000     

Drivers.ST-GP14. .100 .236 .076 -.003 .102 .199 .228 .252 .178 .210 .204 .271 .475 1.000    

Drivers.ST-GP15. .111 .117 .111 -.045 .060 .145 .123 .114 .124 .167 .166 .148 .229 .451 1.000   

Drivers.ST-GP16. -.015 -.022 .115 -.071 .037 .141 .029 .173 .084 .105 .115 .074 .108 .241 .544 1.000  

Drivers.ST-GP17. .038 -.044 .010 -.107 -.022 .060 -.015 .081 .037 .103 .089 .009 .067 .116 .285 .474 1.000 

a. Determinant = .009 

Source: Author, 2019 

In assessing the problems of multicollinearity, the study followed rules highlighted in a study 

by Ashehri (2012) and augmented by checking the computed determinant score i.e. rule of 

thumb for absence of multicollinearity  >0.00001.Table 8.1 shows that the determinant score 

is 0.009, which is greater than the suggested rule of thumb score. Therefore, the variables 

seems to have a patterned relationship and there is the absence of multicollinearity problem.  

The factorability of output matrix, was scrutinized using the statistical procedures, Kaiser-

Meyer-Olkin (KMO) and Bartlett’s test of sphericity as highlighted in a study by Bai, Hira and 

Deshpande (2016). The results for these two statistical procedures are presented in table 8.2. 
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Table 8.2: KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (MSA). .755 

Bartlett's Test of Sphericity Approx. Chi-Square 1868.527 

df 136 

Sig. .000 

Source: Author, 2019 

The results presented in table 8.2 shows that, computed KMO statistic 0.755, is greater than 

0.50 recommended in a study by Lin and Wu (2016), indicating sampling adequacy. The 

computed statistic for Bartlett’s test of sphericity, Approx. Chi-square x2 = 1868.527, (df) 136, 

Sig. value is statistically significant (less than 0.05) at p < 0.001, demonstrating that R-matrix 

is not an identity matrix. In view of Field (2009; 2013), these results indicate that variables 

included in this analysis have adequate relationships for EFA as distinct and reliable factors 

can be yielded that are useful in determining governance and policy drivers of spatial 

transformation in the City of Polokwane. The computed factor analysis output for variables of 

governance and policy drivers of spatial transformation is presented in table 8.3. 

Table 8.3: Rotated Factor Matrixa governance and policy drivers 

Variables for governance and policy drivers of spatial transformation 

Factor 

1 2 3 4 5 6 

Drivers.ST-GP1.Government control on land ownership     .796  

Drivers.ST-GP2.Control by municipality on how land is used     .578  

Drivers.ST-GP3.Traditional authorities allowing unplanned land development      .486 

Drivers.ST-GP4.Land markets favour the rich      .587 

Drivers.ST-GP5.Uncontrolled movement of people in to the area after apartheid .438      

Drivers.ST-GP6.Government spending on construction of roads .646      

Drivers.ST-GP7.Government spending on housing construction .729      

Drivers.ST-GP8.Municipality decision making processes .627      

Drivers.ST-GP9.National government development directives  .516     

Drivers.ST-GP10.Provincial government development directives  .597     

Drivers.ST-GP11.Polokwane municipality development directives  .634     

Drivers.ST-GP12.Uncontrolled allocation of land  .644     

Drivers.ST-GP13.Government authority to direct development    .506   

Drivers.ST-GP14.Implementation of land use policies    .790   

Drivers.ST-GP15.Political organizations giving people land to build   .554    

Drivers.ST-GP16.Community based organizations controlling land development   .924    

Drivers.ST-GP17.Land restitution   .515    

Eigenvalues 4.220 1.969 1.650 1.363 1.055 1.031 

% of variance 24.82 11.58 9.70 8.02 6.20 6.06 

Cumulative %        66.40 

Extraction Method: Principal Axis Factoring. Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 7 iterations. Factor loading less than 0.40 are not shown*  

Source: Author, 2019 

Table 8.3 presents the factor loadings of the 17 variables from the measurement instrument 

on governance and policy drivers of spatial transformation in the City of Polokwane. These 

results show that all 17 variables included in the measurement instrument are of practical 

significance, because the factor loading values for all the variables exceeded 0.40 as 

recommended by Field (2009; 2013).   



243 
 

This study adopted multiple approaches in determining the number of factors to retain namely; 

percentage (%) of variance i.e. above 50% Williams et al., (2010 p.6), Kaiser criterion i.e. 

retain latent factors with eigenvalues above 1.0 (Azevedo et al., 2019; Yong and Pearce 2013), 

and scree test (Yong and Pearce 2013). The scree tests results for variables from the 

measurement instrument on governance and policy drivers of spatial transformation in the City 

of Polokwane are shown in figure 8.2.  

Figure 8.2: Scree plot variables on governance and policy drivers of spatial transformation  

Source: Author, 2019 

Figure 8.2 depicts supporting evidence that the measurement scale used has a six-factor 

solution that explain the analysis of the problem on governance and policy drivers of spatial 

transformation in the City of Polokwane. These underlying six factors are summarised in table 

8.4. 
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Table 8.4: Categorizing governance and policy factors driving spatial transformation 
Factor 

no. 
Factor name 

% of 

variance 

Related variables 

1 

Governance 

processes 

24.82 Drivers.ST-GP5Uncontrolled movement of people in to the area after 

apartheid 

Drivers.ST-GP6.Government spending on construction of roads 

Drivers.ST-GP7.Government spending on housing construction 

Drivers.ST-GP8.Municipality decision making processes 

2 

Development 

directions 

11.58 Drivers.ST-GP9.National government development directives 

Drivers.ST-GP10.Provincial government development directives 

Drivers.ST-GP11.Polokwane municipality development directives 

Drivers.ST-GP12.Uncontrolled allocation of land 

3 

Political and 

community Influence  

9.70 Drivers.ST-GP15.Political organizations giving people land to build 

Drivers.ST-GP16.Community based organizations controlling land 

development 

Drivers.ST-GP17.Land restitution 

4 
Development control 

8.02 Drivers.ST-GP13.Government authority to direct development 

Drivers.ST-GP14.Implementation of land use policies 

5 
Land tenure system, 

and land use  

6.20 Drivers.ST-GP1.Government control on land ownership 

Drivers.ST-GP2.Control by municipality on how land is used 

 

6 
Traditional authorities 

and land markets 

6.06 Drivers.ST-GP3.Traditional authorities allowing unplanned land 

development 

Drivers.ST-GP4.Land markets favour the rich 

Source: Author, 2019 

Table 8.4 shows that the 17 variables were reduced into 6 latent factors namely: governance 

processes; development directions; political and community influence; development control; 

land tenure system and land use; traditional authorities and land markets. These extracted 

latent factors are presented using the mathematical model (4.1) in relation to measured 

variables as follows;  

𝑌𝑖 =  𝑏1𝑋1𝑖 + 𝑏2𝑋2𝑖 + ⋯ + 𝑏𝑛𝑋𝑛𝑖 + 휀𝑖 

1. 𝐺𝑜𝑣𝑒𝑟𝑛𝑎𝑐𝑒 𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑒𝑠𝑖 = 0.438𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃5𝑖 + 0.646𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃6𝑖 +

0.729𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃7𝑖 + 0.627𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃8𝑖 + 휀𝑖  

2.𝐷𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛𝑠𝑖 = 0.516𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃9𝑖 + 0.597𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃10𝑖 +

0.634𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃11𝑖 + 0.644𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃12𝑖 + 휀𝑖  

3. 𝑃𝑜𝑙𝑖𝑡𝑖𝑐𝑎𝑙 𝑎𝑛𝑑 𝑐𝑜𝑚𝑚𝑢𝑛𝑖𝑡𝑦 𝑖𝑛𝑓𝑙𝑢𝑒𝑛𝑐𝑒𝑖 = 0.554𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃15𝑖 +

0.924𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃16𝑖 + 0.515𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃17𝑖 + 휀𝑖  

4. 𝐷𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑖 = 0.506𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃13𝑖 + 0.790𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃14𝑖 + 휀𝑖  

5. 𝐿𝑎𝑛𝑑 𝑡𝑒𝑛𝑢𝑟𝑒 𝑠𝑦𝑠𝑡𝑒𝑚, 𝑎𝑛𝑑 𝑙𝑎𝑛𝑑 𝑢𝑠𝑒𝑖 = 0.796𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃1𝑖 +

0.578𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃2𝑖 + 휀𝑖  

8.1 
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6. 𝑇𝑟𝑎𝑑𝑖𝑜𝑛𝑎𝑙 𝑎𝑢𝑡ℎ𝑜𝑟𝑖𝑡𝑖𝑒𝑠 & 𝑙𝑎𝑛𝑑 𝑚𝑎𝑟𝑘𝑒𝑡𝑠𝑖 = 0.486𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃3𝑖 +

0.587𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝐺𝑃4𝑖 + 휀𝑖  

8.2.1 Governance processes 

The notion of spatial justice theory as pointed out by (Dikec’s 2001 p.1792), provides a 

theoretical lens substantiating that governance systems, processes are responsible for driving 

spatial transformation whether just or unjust. This implies that government processes on 

planning, financing and management matters underpinned by political ideologies drives spatial 

transformation in cities.  In support of this, a case study reviewed shows the government’s 

annexation of surrounding areas, suburbs, industrial sites, and its support for the  Hobrecht’s 

master plan, drove spatial transformation of the city structure of Berlin (Arandelovic and 

Bogunovich 2014 p.2). In addition to this, lack of political support arising from the differing 

views from spheres of government influenced the path of spatial transformation in Auckland 

New Zealand. The central government had differing views on the Auckland Plan that favoured 

compact cities in favour of the citizen preferences of  suburban developments leading to 

sprawling of the city.  

Similarly, spatial transformation governance processes in cities is intertwined with the various 

spheres of government in South Africa. In particular, decisions made by the central 

government also drives spatial transformation in the City of Polokwane. This, can be witnessed 

from the post-apartheid government decision on municipal boundary redetermination through 

the MDB, to redress the spatial injustices on segregation of homeland areas as presented in 

figure 7.13. To add on, Polokwane (IRPTSO P 2014 p.x) cites that the South African Cabinet 

approved the Public Transport Strategy in 2007, with Polokwane selected as one of the cities 

mandated to develop the IRPTNs. Furthermore, then Department of Local Government and 

Housing, development plans on eradication of all informal settlements in South African cities 

also contributed to spatial transformation. Funds are being continuously made available 

through different government programmes to develop housing units in order to facilitate spatial 

transformation in the city. For example, in 2005/06 a budget was made available to the City 

for the development of 1000 BNG housing units among other social housing programmes 

(Polokwane 2006).  In addition other funding at the disposal of the municipality for social 

housing development to facilitate spatial transformation from other spheres of government 

include Restructuring Capital Grant (RCG) administered by Social Housing Regulatory 

Authority (SHRA) for social housing development (Polokwane 2020 p.117). 

Putting all these together, these findings suggest that spatial transformation in the City of 

Polokwane is also attributed to governance processes influencing planning, financing and 
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management of the City. This effort is aimed at addressing apartheid spatial planning legacies 

of injustices, spatial segregation among others. To ensure this,  the various initiatives involving 

other spheres of government identified include, boundary redetermination, land development 

objectives, corridor developments, housing funding, development of BRT system among 

others and most recently piloting of the 2016 Integrated Urban Development Framework. 

8.2.2 Development directions. 

In the lens of spatial justice theory (Pirie 1983 p.470), spatial triad on production of space 

(Lefebvre 1991 p.38), and theory of change (ToC) Paina et al., (2017 p.31), it is viewed that 

social conditions which are undesired in space warrants the formulation of development 

directions to address the undesired societal issues. The case study reviews on Curitiba Brazil 

and Hangzhou China demonstrated how development directions led to successful spatial 

transformation in these cities. Similarly, just like any other city in South Africa, the City of 

Polokwane was planned embedded in apartheid unjust spatial segregation ideologies. Hence, 

the post-apartheid political and democratic governance system in South Africa, by extension 

City of Polokwane put forward normative principles and development directions to address 

entrenched spatial injustices from apartheid planning ideologies.  

Abrahams (2017 p.5) reiterates that policy development directions are key drivers of spatial 

transformation. In support of this, Chapter 6 provides a broader narrative on the legislative 

policy development directions on spatial transformation in the City of Polokwane. Furthermore, 

a key informant supported this stating that,  

“the city has been transforming following the available policies,” (Key informant: Municipal 

Official).  

In view of theory of change (ToC) and representation of space, development directions 

presented in chapter 6, provides visualizations on typical examples of conceptualized desired 

spatial transformation plans, maps for the City of Polokwane. Particular examples of the 

legislative policy development directions for the city are evidenced in; figure 6.5 which 

presents the identified 8 strategic development areas (SDA’s) and 4 potential development 

areas (PDA’s); figure 6.7 showing the urban edge, fringe and future development areas and 

figure 6.10 presents the development corridors (DC’s) and functional development areas 

(FDA’s). A key informant reiterated that Polokwane is one of the municipalities in Limpopo 

province, amongst other provinces in South Africa;  

“that embraced DFA to facilitate redress of apartheid spatial segregation legacy” (Key 

informant: Consultant).  



247 
 

Abrahams (2017 p.23) concurs with this, reiterating that Polokwane municipality embraced 

the development directions of DFA and its LDO’s. This implies that the development directions 

are strong drivers of spatial transformation of the built-up areas within the City of Polokwane 

as presented in figure 7.14. This suggests that development directions plays a pivotal role in 

driving spatial transformation and development trajectory across all scales of cities. 

8.2.3 Political and community influence 

According to Anderson and Holloway (2020 p.190) discourse analysis theory, refers to ‘action’ 

taken, particularly spatial transformation as a motivation by political interests, ideologies and 

other power relations. Similarly, the case study of Harare Zimbabwe, substantiates that 

political and community organizations play a pivotal role in driving spatial transformation. In 

particular, the political programs in the 2000s that disregarded planning systems by influencing 

spatial transformation include Fast Track Land Reform Programme (FTLRP), and various 

housing cooperatives that mushroomed (Muchadenyika and Williams 2017 p.34). 

However in the case of Polokwane, the level at which community organizations drive spatial 

transformation does not compare to that experienced in Harare, Zimbabwe. The DRDLR (2019 

p.2) in its media statement pointed out that Seshego Land Claims Committee was granted 

Jansenpark 1136 LS portion 20 and 21 (42ha) of housing development land in 2013 through 

the programme called Pro-Active Land Acquisition Strategy (PLAS). They got the land despite 

missing the 1998 cut-off date, attributed to the government commitment to reduce spatial 

injustices and its manifestation in housing backlog. This implies that the level at which political 

and community influences spatial transformation differs with city’s development context.     

In another perspective the politics influences RDP policy document on spatial transformation. 

Leadership ideology positively drive spatial transformation pattern, for instance the pattern of 

spatial segregation evidenced in SA cities, including Polokwane in particular was an apartheid 

engineered vision of the then leadership. Similarly, the resultant post-apartheid spatial 

transformation in the City of Polokwane also relates to the political ideology of ANC on 

redressing apartheid struggles by implementation of DFA normative planning principles.  

8.2.4 Development control 

In the lens of Lefebvre (1991 p.38) the production and reproduction of space in society is 

driven by spatial practices a third pillar of the spatial triad. The spatial practices are viewed as 

the material, physical developments, and daily routines (Campbell 2018 p.e27; Leary-Owhin 

2015 p.3) that result from development controls in the city. Similarly, the case study review on 

Curitiba Brazil, provides a narrative on how development control leveraging on transit-oriented 

development (TOD) and bus rapid transit (BRT) system resulted in successfully driving spatial 

transformation of the city’s materiality and spatial structure overtime. In line with this 
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perspective, the spatial transformations in the City of Polokwane narrated in chapter 8 have 

been driven by development controls discussed in chapter 6. In particular the overarching 

legislative policy frameworks that provided directions for development control include the DFA 

and LDO, BNG, SDF’s, local development frameworks, IDP’s, Town Planning Ordinance, 

Polokwane/Perskebult Town Planning Scheme 2007 (reviewed 2017) which encompass 

information relevant to regulate development such as land use zone classes and permitted 

density among other controls. Thus development control has also been a contributing driver 

guiding the witnessed spatial transformation such as increased development of retail facilities 

across the city, changes in the built-up areas in figure 7.14, settlement model changes figure 

7.19 and population distribution and density changes in figure 7.20 among others.  

On the contrary, the land use scheme for Polokwane did not cover the wider geographical 

area of the municipality, an unjust negation of the rural areas in planning systems. Polokwane 

(2016, p. 87); Polokwane (2008 p.74) supports this stating that “land use schemes are not 

applicable to all areas.” Discourse analysis of policy frameworks substantiates this revealing 

that the LUS covering all the areas (Mankweng, Sebayeng and other rural areas), is dated 

2012 and was revised in 2017. Despite being historically excluded from land use management 

scheme (LUMS), some of the dense settlements in rural areas under the traditional authority 

experienced intensive spatial transformation, particularly surroundings of Mankweng, (refer to 

figure 7.19, and figure 7.23). In the context of complexity theory, this entails that cities are 

complex systems that not only experience spatial transformation driven by the municipal role 

as the main arbiter of development control. However, the interaction between agents within 

the City also drive spatial transformation resulting in the emergent spatial changes witnessed 

in the rural areas. In particular the spatial composition of Polokwane reveals that 71% of the 

land is rural compared to 23% urban land (Polokwane 2020 p.74). This denotes that action by 

other agents such as the traditional authorities of providing land for development also drives 

spatial transformation. Therefore this suggests that in proclaimed areas development control 

measures implemented by the City’s officials drive spatial transformation, and that within the 

un-proclaimed areas,  the interactions of other city’s agents such as the traditional authorities 

in the rural areas also drive spatial transformation in cities. In another perspective, this 

scenario implies an unjust spatial planning processes that seclude other areas from benefiting 

from development control within the same municipal area. 

8.2.5 Land tenure system and land use 

Guzman et al., (2016 p.4); Winkler et al., (2012 p.1) posit that the theoretical view of spatial 

turn theory, propounds the need for having an open mind beyond the realities we see. This 

assists in finding any other available explanations that help deepen the understanding of 

space, particularly drivers of spatial transformation in the context of this study. In line with this 
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view, land tenure system can also be viewed as a driver of spatial transformation. In particular 

the case study review on Harare, Zimbabwe, pointed that the Fast Track Land Reform 

Programme (FTLRP) in the 2000s resulted in land tenure reforms and redistribution of land 

from the white colonialists (Muchadenyika and Williams 2017 p.35). This initiative proved to 

be a significant driver of spatial transformation regardless of being desirable or not, the spatial 

landscape of the city changed. Similarly, the land reform programme in South Africa is also 

driving spatial transformation through land redistribution and reforms on land tenure. In line 

with this perspective, a typical example in this study is the land between Seshego and 

Polokwane referred as the strategic development area (SDA) 1. In this area blacks were 

forcefully dispossessed off their land, particularly from New Pietersburg area into the 

homeland Seshego township (Donaldson p.2001). Polokwane 2007 SDA1 (p.32) adds that in 

post-apartheid era the land in question here, was then transferred to the municipality, forming 

part of land claims and land tenure reforms. This is echoed in figure 6.8 showing that large 

share of then white farm land between Seshego and Polokwane is public owned. 

Consequently, this area has also experienced extensive spatial transformation leading to 

spatial integration of these areas (Cloete and Massey 2017 p.152). These results suggest that 

land tenure system drives spatial transformation. The land use was changed from apartheid 

agricultural farming land to post apartheid residential land use activities leading to the 

successful spatial integration as outlined in the spatial transformation directions in chapter 6.  

8.2.6 Traditional authorities and land markets 

In view of complexity theory Alberti et al., (2018 p.47), argue that cities are complex systems, 

comprise of agents that make decisions and whose interactions with economic markets and 

other social networks result in the emergent spatial transformations.  Similarly, on one hand  

approximately 71% of land in the City of Polokwane is considered rural falling under the 

governance process of customary administration by traditional authorities (Polokwane 2020 

p.74; Abrahams 2017 p.4). These tribal authorities act as agents of change, they make 

decisions that drive spatial transformation. In support of this figure 7.23 evidences extensive 

spatial transformation traditional rural areas around Mankweng and Perskebult driven by land 

allocation of tribal authorities. Abrahams (2017 p.6), echoes that tribal authorities are 

responsible for allocation and management of land in their areas leading to spatial 

transformation in these areas. 

On the other hand, land markets from the interactions of agents within the City also drive the 

resultant emergent spatial transformations evidenced in the City of Polokwane. In support of 

this, a key informant also pointed out that;  
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“..land is cheaper in the rural areas outside the city, compared to inside the city, and people 

are building big houses there, then drive to work less than 30km to town” (Key informant: 

Municipal Official).  

This suggests that interactions of agents and land markets drives spatial transformation.   

 

8.3 Spatial characteristics/ biophysical factors driving spatial transformation 

To determine spatial characteristics / biophysical drivers of spatial transformation in the City 

of Polokwane, exploratory factor analysis (EFA) was employed. The results for the correlation 

coefficient matrix for the 9 items that were used in the questionnaire measurement instrument 

are presented in table 8.5.  

Table 8.5: Correlation matrix on variables on spatial characteristics/biophysical drivers of 

spatial transformation  
Correlation Matrixa  

 1. 2. 3. 4. 5. 6. 7. 8. 9. 

C
o
rr

e
la

ti
o

n
 

Drivers.ST-SCBF1. 1.000         

Drivers.ST-SCBF2. .383 1.000        

Drivers.ST-SCBF3. .304 .474 1.000       

Drivers.ST-SCBF4. .225 .383 .543 1.000      

Drivers.ST-SCBF5. .190 .248 .408 .530 1.000     

Drivers.ST-SCBF6. .132 .110 .208 .279 .460 1.000    

Drivers.ST-SCBF7. .088 .163 .281 .176 .331 .418 1.000   

Drivers.ST-SCBF8. .148 .170 .221 .221 .295 .325 .448 1.000  

Drivers.ST-SCBF9. .138 .165 .063 .209 .176 .082 .245 .461 1.000 

a. Determinant = .102 

Source: Author, 2019 

In assessing the problems of multicollinearity the study followed rules highlighted in a study 

by Ashehri (2012) and augmented by checking the computed determinant score i.e. rule of 

thumb for absence of multicollinearity  >0.00001.Table 8.5 shows that the determinant score 

is 0.102, which is greater than the suggested rule of thumb score. Therefore, the variables 

seems to have a patterned relationship and there is the absence of multicollinearity problem.  

The factorability of output matrix, was scrutinized using the statistical procedures, Kaiser-

Meyer-Olkin (KMO) and Bartlett’s test of sphericity as highlighted in a study by Bai, Hira and 

Deshpande (2016). The results for these two statistical procedures are presented in table 8.6. 
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Table 8.6: KMO and Bartlett's Test 

Kaiser-Meyer-Olkin MSA. .751 

Bartlett's Test of Sphericity Approx. Chi-Square 1021.023 

df 36 

Sig. .000 

Source: Author, 2019 

The results presented in table 8.6 shows that, computed KMO statistic 0.751, is greater than 

0.50 recommended in a study by Lin and Wu (2016), indicating sampling adequacy. The 

computed statistic for Bartlett’s test of sphericity, Approx. Chi-square x2 = 1021.023, (df) 36, 

Sig. value is statistically significant (less than 0.05) at p < 0.001, demonstrating that R-matrix 

is not an identity matrix. In view of Field (2009; 2013), these results indicates that variables 

included in this analysis have adequate relationships for EFA as distinct and reliable factors 

can be yielded that are useful in determining the spatial characteristics/biophysical factors 

driving spatial transformation in the City of Polokwane. The computed factor analysis output 

for variables on spatial characteristics/biophysical factors driving spatial transformation is 

presented in table 8.7. 

Table 8.7: Rotated Factor Matrixa spatial characteristics/biophysical drivers of spatial 

transformation 

Variable on spatial characteristics/biophysical drivers of spatial transformation  

Factor 

1 2 3 

Drivers.ST-SCBF2.Availability of vacant developable land within the area .683   

Drivers.ST-SCBF3.The area is flat, easy for development .672   

Drivers.ST-SCBF4.Underdeveloped land open for infill developments .581   

Drivers.ST-SCBF1.The area is good for building .445   

Drivers.ST-SCBF6.Soil condition is good for building  .659  

Drivers.ST-SCBF5.Natural environment makes the area good to live in  .638  

Drivers.ST-SCBF7.Availability of natural resources and drainage patterns  .452  

Drivers.ST-SCBF8.Weather and climate is good in this area,   .767 

Drivers.ST-SCBF9.The air quality is good in this area,   .554 

Eigenvalues  3.217 1.400 1.100 

Cumulative % 35.75 51.31 63.53 

Extraction Method: Principal Axis Factoring. Rotation Method: Varimax with Kaiser Normalization. a. Rotation 

converged in 5 iterations. Factor loading less than 0.40 are not shown* 

Source: Author, 2019 

Table 8.7 presents the factor loadings of the 9 variables from the measurement instrument on 

spatial characteristics/biophysical factors driving spatial transformation in the City of 

Polokwane. These results show that all 9 variables included in the measurement instrument 
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are of practical significance, because the factor loading values for all the variable exceeded 

0.40 as recommended by Field (2009; 2013).   

This study adopted multiple approaches in determining the number of factors to retain namely; 

percentage (%) of variance i.e. above 50% Williams et al., (2010 p.6), Kaiser criterion i.e. 

retain latent factors with eigenvalues above 1.0 (Azevedo et al., 2019; Yong and Pearce 2013), 

and scree test (Yong and Pearce 2013). The scree tests results for variables from the 

measurement instrument on spatial characteristics/biophysical factors driving spatial 

transformation in the City of Polokwane are shown in figure 8.3.  

 

Figure 8.3: Scree plot factors on spatial characteristics/biophysical drivers of spatial 

transformation  

Source: Author, 2019 

Figure 8.3 depicts supporting evidence that the measurement scale used has a three-factor 

solution that explain the analysis problem on spatial characteristics/biophysical factors driving 

spatial transformation in the City of Polokwane. These underlying three factors are 

summarised in table 8.8. 
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Table 8.8: Categorizing spatial characteristics/biophysical drivers of spatial transformation 
Factor no. Factor name % of variance variables 

1 Availability of 

land 

conducive for 

development 

35.75 Drivers.ST-SCBF2.Availability of vacant developable land within the area 

Drivers.ST-SCBF3.The area is flat, easy for development 

Drivers.ST-SCBF4.Underdeveloped land open for infill developments 

Drivers.ST-SCBF1.The area is good for building 

2 Good living 

environment  

15.56 Drivers.ST-SCBF6.Soil condition is good for building 

Drivers.ST-SCBF5.Natural environment makes the area good to live in 

Drivers.ST-SCBF7.Availability of natural resources and drainage patterns 

3 Good 

weather  

12.22 Drivers.ST-SCBF8.Weather and climate is good in this area, 

Drivers.ST-SCBF9.The air quality is good in this area, 

Source: Author, 2019 

Table 8.8 shows that the 9 variables were reduced into three factors namely: availability of 

land for development; good living environment; and good weather. These extracted latent 

factors are presented using the mathematical model (4.1) in relation to measured variables as 

follows; 

𝑌𝑖 =  𝑏1𝑋1𝑖 + 𝑏2𝑋2𝑖 + ⋯ + 𝑏𝑛𝑋𝑛𝑖 + 휀𝑖 

𝟏. 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑙𝑎𝑛𝑑 𝑐𝑜𝑛𝑑𝑢𝑐𝑖𝑣𝑒 𝑓𝑜𝑟 𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡𝑖 = 0.683𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝑆_𝐶𝐵𝐹2𝑖 +

0.672𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆𝐶𝐵𝐹3𝑖 + 0.581𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆𝐶𝐵𝐹4𝑖 + 0.445𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆𝐶𝐵𝐹1𝑖 + 휀𝑖  

2.𝐺𝑜𝑜𝑑 𝑙𝑖𝑣𝑖𝑛𝑔 𝑒𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑖 = 0.659𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆𝐶𝐵𝐹6𝑖 +

0.638𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆𝐶𝐵𝐹5𝑖 + 0.452𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆𝐶𝐹𝐵7𝑖 + 휀𝑖  

𝟑. 𝐺𝑜𝑜𝑑 𝑤𝑒𝑎𝑡ℎ𝑒𝑟𝑖 = 0.767𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆𝐶𝐵𝐹8𝑖 + 0.554𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆𝐶𝐵𝐹9𝑖 + 휀𝑖  

8.2 

In view of spatial turn theory, Winkler et al., (2012 p.1) posit that critical analysis of space, 

particularly drivers of spatial transformation in the context of this study requires giving attention 

to the neglected categories of ‘spatiality’ i.e., geographical and physical spaces. In line with 

this perspective, this section discusses the spatial/ biophysical  characteristics driving spatial 

transformation in the City of Polokwane.  

8.3.1 Availability of land conducive for development 

The case study review, attests that early 1920s spatial transformation in Berlin Germany was 

driven by the potential availability of land conducive for further developments, leading to 

amalgamation of agricultural land, forests, water bodies and then small towns into a broader 

city (Arandelovic and Bogunovich 2014 p.4). Similarly, availability of land and its suitability for 

development of human settlements is also driving spatial transformation in the City of 

Polokwane, as presented in figure 8.4.  
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Figure 8.4: Topographic elevation driving spatial transformation in the City of Polokwane 

Source Author, 2020 
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The digital elevation data in figure 8.4, for City of Polokwane substantiates that the topography 

of an area drives spatial transformation. It is evident that settlements developed in relatively 

flat to undulating areas closer to the altitude of 968m. Where as mountainous areas with an 

altitude closer to 2001m above sea level, do not have considerable settlements as 

substantiated by the SBC points for the year 2015. Polokwane SDF (2010 p.15), supports this 

pointing out that the City is divided into ‘moderately undulating and strong undulating plains’, 

bordered by rugged mountainous terrains namely;  Strydpoort mountains in the south; Great 

Escarpment to the east and Waterberg mountains to the west and north areas. In addition to 

this, Polokwane (Sebayeng framework 2013 p.17) echoes that biophysical considerations are 

always considered in providing directions for spatial transformation. In support of this, figure 

6.7 shows the example of strategic development areas 1, 2 and 3, where environmental 

assessment was conducted and reported that the physical environment is highly suitable for 

development following the form giving biophysical elements in the areas (SDA1 2007 p.34, 

Polokwane SDA3 2007 p.20). This suggests that availability of land with biophysical 

characteristics that are conducive for development drives spatial transformation. 

8.3.2 Good living environment 

The living environment comprises of both the natural and built environment whose functioning 

drives spatial transformation of human settlements be it sustainable or not. EuroStat (2019), 

posit that the natural and living environment is a crucial dimension, on quality of life which 

indirectly influences the nature of spatial transformation in cities.  A good living environment 

is viewed as an area with assets that are essential for meeting basic needs and better living 

conditions such as water resources, land, forests among others. Similarly, these 

characteristics of a good living environment contributed to the decision of amalgamation of 

settlements which led to spatial transformation of the small towns forming Greater Berlin 

Germany (Arandelovic and Bogunovich 2014 p.2).  In line with this perspective, the Strydpoort 

mountain areas south of Polokwane, forms part of the watershed supplying water to resources 

to the Sand River and Olifants (Polokwane SDF 2010 p.15), making the Pietersburg Plateau 

a favourable area for establishment of human settlements. In another perspective, the 

example of SDA1 is viewed as being low impact zone with good soil condition and 

development of human settlements do not have a significant impact on the natural 

environment (Polokwane SDA1 2007 p.36). Overall, this implies good living environment 

drives spatial transformation, affording people good quality of life.  

8.3.3 Good weather 

UN (1986 p.20), echoes that, that meteorological conditions influences the strategic planning 

of cities. Polokwane is also viewed as having delightful weather conditions, its lying in the 
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summer rainfall region with warm climate i.e. its mostly sunny weather, day temperature 

ranges between 28,1oC to highest recording of 36,8oC (Polokwane SDF 2010 p.15).  

This favourable climate for human habitation is also attributed to the good microclimate in the 

broader municipal area, such as vegetation and topography. In support of this, the municipality 

was given an award in 2017 for being the overall winner of Greenest Municipality Competition 

(GMC) in the category of local municipalities in South Africa (Capricorn District Municipality 

(CDM) 2017). The competition considers various dimensions amongst them include the 

component on, landscaping, trees and beautification, which also impact on the microclimate 

of an area. In addition to this, Polokwane (2020 p.766) boasts that the continuously, improving 

physical environmental conditions of the City continues to attract people into the City”. This 

suggests that the favourable climatic conditions of the City also drives spatial transformation. 

A key informant, reiterated this stating that there is a reason why settlements are established 

in certain places, for example in Polokwane such reasons include;  

“… wind direction, do not affect health… when its winter is not that cold, sunny area…” (Key 

informant: HDA).  

This implies that a place with good atmospheric conditions is likely viewed as the best place 

people would want to live in, consequently pulls more people which drives spatial 

transformation.  

8.4 Social and cultural drivers of spatial transformation 

To analyse social and cultural norms driving spatial transformation in the City of Polokwane, 

exploratory factor analysis (EFA) was employed. The results for the correlation coefficient 

matrix for the 13 items that were used in the questionnaire measurement instrument are 

presented in table 8.9.  

Table 8.9: Correlation matrixa on variables on social and cultural norms driving spatial 

transformation  
 1 2 3 4 5 6 7 8 9 10 11 12 13 

C
o
rr

e
la

ti
o
n

 

Drivers.ST-S&CN1. 1.000             

Drivers.ST-S&CN2. .473 1.000            

Drivers.ST-S&CN3. .466 .596 1.000           

Drivers.ST-S&CN4. .310 .329 .523 1.000          

Drivers.ST-S&CN5. .336 .379 .434 .430 1.000         

Drivers.ST-S&CN6. .174 .199 .301 .434 .505 1.000        

Drivers.ST-S&CN7. .206 .260 .324 .258 .376 .471 1.000       

Drivers.ST-S&CN8. .253 .209 .279 .275 .318 .374 .483 1.000      

Drivers.ST-S&CN9. .219 .194 .122 .148 .234 .308 .403 .497 1.000     

Drivers.ST-S&CN10. .195 .152 .204 .236 .163 .227 .304 .440 .531 1.000    

Drivers.ST-S&CN11. .277 .248 .201 .172 .287 .231 .300 .398 .438 .551 1.000   

Drivers.ST-S&CN12. .138 .165 .086 .089 .193 .194 .221 .293 .231 .363 .450 1.000  

Drivers.ST-S&CN13. .007 .118 .027 -.067 .110 .126 .180 .161 .277 .234 .304 .494 1.000 

a. Determinant = .012 

Source: Author, 2019 
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In assessing the problems of multicollinearity the study followed rules highlighted in a study 

by Ashehri (2012) and augmented by checking the computed determinant score i.e. rule of 

thumb for absence of multicollinearity  >0.00001.Table 8.9 shows that the determinant score 

is 0.012, which is greater than the suggested rule of thumb score. Therefore, the variables 

seems to have a patterned relationship and there is the absence of multicollinearity problem.  

The factorability of output matrix, was scrutinized using the statistical procedures, Kaiser-

Meyer-Olkin (KMO) and Bartlett’s test of sphericity as highlighted in a study by Bai, Hira and 

Deshpande (2016). The results for these two statistical procedures are presented in table 

8.10. 

Table 8.10: KMO and Bartlett's Test 

Kaiser-Meyer-Olkin MSA. .827 

Bartlett's Test of Sphericity Approx. Chi-Square 1775.973 

df 78 

Sig. .000 

Source: Author, 2019 

The results presented in table 8.10 shows that, computed KMO statistic 0.827, is greater than 

0.50 recommended in a study by Lin and Wu (2016), indicating sampling adequacy. The 

computed statistic for Bartlett’s test of sphericity, Approx. Chi-square x2 = 1775.973, (df) 78, 

Sig. value is statistically significant (less than 0.05) at p < 0.001, demonstrating that R-matrix 

is not an identity matrix. The reproduced correlations matrix was also assessed to check the 

residuals that were computed between observed and reproduced correlations, there were 5 

(6.0%) nonredundant residuals with absolute values greater than 0.5, which is below the 

accepted value of <50% (Field 2009). The computed anti-image matrixa showed that the 

diagonal values of individual variables KMO ranged between 0.691a to 0.869a, which is above 

the recommended of 0.5.  In view of Field (2009; 2013), these results indicates that variables 

included in this analysis have adequate relationships for EFA as distinct and reliable factors 

can be yielded that are useful in determining social and cultural drivers of spatial 

transformation in the City of Polokwane. The computed factor analysis output for variables on 

social and cultural drivers of spatial transformation is presented in table 8.11. 
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Table 8.11: Rotated Factor Matrixa social and cultural norms driving spatial transformation 

 
Factor 

1 2 3 4 

Drivers.ST-S&CN3.People moved from other towns and cities to Polokwane city .776    
Drivers.ST-S&CN2.Natural increase of population in the city .713    
Drivers.ST-S&CN1.People moved from rural areas to Polokwane city .590    
Drivers.ST-S&CN4.People prefer to live in this area of the city .463    
Drivers.ST-S&CN10.Controlled developments by community organizations  .704   
Drivers.ST-S&CN9.Influence of the public attract people to this area  .676   
Drivers.ST-S&CN8.This area is closer to employment opportunities  .570   
Drivers.ST-S&CN11.Availability of social amenities such as churches in this area  .557   
Drivers.ST-S&CN6.This place is located in a good environment   .795  
Drivers.ST-S&CN5.Presence of religious institutions such as churches   .520  
Drivers.ST-S&CN7.This area is affordable because of the money people can get   .467  
Drivers.ST-S&CN12.Housing development by the government    .681 

Drivers.ST-S&CN13.This city is safe than other cities    .657 

Eigenvalues 4.468 1.921 1.172 1.003 

Cumulative percentage variance 34.37 49.15 58.17 65.88 

Extraction Method: Principal Axis Factoring. Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 7 iterations. Factor loading less than 0.42 are not shown 

Source: Author, 2019 

Table 8.11 presents the factor loadings of the 13 variables from the measurement instrument 

on social and cultural drivers of spatial transformation in the City of Polokwane. These results 

show that all 13 variables included in the measurement instrument are of practical significance, 

because the factor loading values for all the variable exceeded 0.40 as recommended by Field 

(2009; 2013).   

This study adopted multiple approaches in determining the number of factors to retain namely; 

percentage (%) of variance i.e. above 50% Williams et al., (2010 p.6), Kaiser criterion i.e. 

retain latent factors with eigenvalues above 1.0 (Azevedo et al., 2019; Yong and Pearce 2013), 

and scree test (Yong and Pearce 2013). The scree tests results for variables from the 

measurement instrument on spatial characteristics/biophysical factors driving spatial 

transformation in the City of Polokwane are shown in figure 8.5.  
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Figure 8.5: Scree plot factors on social and cultural drivers of spatial transformation 

Source: Author, 2019 

Figure 8.5 depicts supporting evidence that the measurement scale used has four-factor 

solution that explain the analysis problem on social and cultural drivers of spatial 

transformation in the City of Polokwane. These underlying four factors are summarised in table 

8.12. 

Table 8.12: Categorizing social and cultural drivers of spatial transformation 
Factor 

number 

Factor name % of 

variance 

 

1 Urbanization 

process 

34.37 Drivers.ST-S&CN3.People moved from other towns and cities to Polokwane 

city 

Drivers.ST-S&CN2.Natural increase of population in the city 

Drivers.ST-S&CN1.People moved from rural areas to Polokwane city 

Drivers.ST-S&CN4.People prefer to live in this area of the city 

2 Citizen influence, 

proximity to 

opportunities and 

social facilities 

14.78 Drivers.ST-S&CN10.Controlled developments by community organizations 

Drivers.ST-S&CN9.Influence of the public attract people to this area 

Drivers.ST-S&CN8.This area is closer to employment opportunities 

Drivers.ST-S&CN11.Availability of social amenities such as schools in this area 

3 Personal /cultural 

preferences  

9.02 Drivers.ST-S&CN6.This place is located in a good environment 

Drivers.ST-S&CN5.Presence of religious institutions such as churches 

Drivers.ST-S&CN7.This area is affordable because of the money people can 

get 

4 Housing 

development and 

safety 

7.71 Drivers.ST-S&CN12.Housing development by the government 

Drivers.ST-S&CN13.This city is safe than other cities 

Source: Author, 2019 
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Table 8.12 shows that the 13 variables were reduced into four latent factors namely: 

urbanization process; citizen influence, proximity to opportunities and social facilities; personal 

/cultural preferences; housing development and safety. These extracted latent factors are 

presented using the mathematical model (4.1) in relation to measured variables as follows; 

𝑌𝑖 =  𝑏1𝑋1𝑖 + 𝑏2𝑋2𝑖 + ⋯ + 𝑏𝑛𝑋𝑛𝑖 + 휀𝑖 

𝟏. 𝑈𝑟𝑏𝑎𝑛𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑖 = 0.776𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆&𝐶𝑁3𝑖 + 0.713𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆&𝐶𝑁2𝑖 +

0.590𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇𝑆&𝐶𝑁1𝑖 + 0.463𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆&𝐶𝑁𝑃4𝑖 + 휀𝑖  

2.𝐶𝑖𝑡𝑖𝑧𝑒𝑛 𝑖𝑛𝑓𝑙𝑢𝑒𝑛𝑐𝑒, 𝑝𝑟𝑜𝑥𝑖𝑚𝑖𝑡𝑦 𝑡𝑜 𝑜𝑝𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑡𝑖𝑒𝑠 𝑎𝑛𝑑 𝑠𝑜𝑐𝑖𝑎𝑙 𝑓𝑎𝑐𝑖𝑙𝑖𝑡𝑖𝑒𝑠𝑖 =

0.704𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆&𝐶𝑁10𝑖 + 0.676𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆&𝐶𝑁9𝑖 + 0.570𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆&𝐶𝑁8𝑖 +

0.557𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆&𝐶𝑁11𝑖 + 휀𝑖  

𝟑. 𝑃𝑒𝑟𝑠𝑜𝑛𝑎𝑙 /𝑐𝑢𝑙𝑡𝑢𝑟𝑎𝑙 𝑝𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑠𝑖 = 0.795𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆&𝐶𝑁6𝑖 +

0.520𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆&𝐶𝑁5𝑖 + 0.467𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆&𝐶𝑁7𝑖 + 휀𝑖  

𝟒. 𝐻𝑜𝑢𝑠𝑖𝑛𝑔 𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡 𝑎𝑛𝑑 𝑠𝑎𝑓𝑒𝑡𝑦 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑖 = 0.681𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆&𝐶𝑁12𝑖 +

0.657𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝑆&𝐶𝑁13𝑖 + 휀𝑖  

8.3 

Cities are contested territories with multiple meanings, and interpretations to different groups 

of people. The right to the city theory provides a lens of understanding the production, 

reproduction of space as a manifestation of spatial transformation in the City of Polokwane. 

Spatial transformation towards the desired city is expected to incorporate principles, such as 

the societal norms needed to develop human potentials and capabilities to meet their needs 

such as housing. Similarly, social and cultural norms are also driving spatial transformation in 

the City of Polokwane towards the desired future city by the citizens. This also entails spatial 

transformation is attributed to the interactions within Lefebvre’s (1991 p.38) conception, 

representational space-lived spaces a pillar of the spatial triad. Which implies spatial 

transformation in the City of Polokwane as directly imagined, driven, appropriated and lived 

everyday by citizens following social and cultural norms.  

8.4.1 Urbanization process 

The narrative from the various case study cities in chapter 3, boldly points out that various 

scholars (Brushett 2011 p.24; Arandelovic and Bogunovich 2014 p.2; Collins 2010 p.940; 

Rosario 2016 p.114; Wei 2012 p.397; Muronda 2008 p.37), concurs that spatial transformation 

is driven by rapid urbanization among other factors. In view of complexity theory, this rapid 

urbanization is attributed to right to the city, agents of change as part of their everyday life are 

able to make decisions such as migration from one area to the other. Similarly, intensive 
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spatial transformation in the core urban areas of City of Polokwane are being driven by rapid 

urbanization in the apartheid aftermath. Harrison and Todes (2015 p.148), the loosening of 

spatial controls such as migration, in post apartheid resulted in diverse spatial transformation 

across cities in South Africa. In support of this, figure 7.3 shows how loosening spatial control 

triggered migration and population count changes between 1996 and 2016 in the City of 

Polokwane. It evidences that rapid urbanization is being experienced in the 1st order node 

Polokwane-Perskebult cluster (population increase range 62 501 to 76 843 people) and 2nd 

order node Mankweng-Dikgale cluster (increase range of 12 501 to 62 500 people). In 

addition, Abrahams (2017 p.9); Cloete and Massey (2017 p.155); ACMS and FIC (2012 p.29) 

reiterates that spatial transformation in the City of Polokwane is also being driven by 

urbanization processes such as migration to areas with better opportunities. The migration 

patterns emerging from the respondents’ places of origin is presented in figure 8.6.  

 

Figure 8.6: Places of origin for various migrants 

Source: Author, 2019  

Figure 8.6 presents a word cloud, showing the places of origin of various respondents from 

the questionnaire instrument. Most of the places indicated include rural villages within the city, 

towns closer to Polokwane, within Limpopo province and neighbouring countries. These 

results concurs with, Abrahams and Marais (2019 p.181) that urbanization in Polokwane is 

largely viewed as internal, people are migrating from the rural areas, Limpopo province and 

other provinces in the country. However, the relative large share of international migrants in 

the City comes from Zimbabwe nearly 95%. Polokwane (2020 p.765) further substantiates 

that high urbanization rate is driving spatial transformation across the City, regardless of being 

desired growth trajectory or not. These results suggests that spatial transformation across 
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different city scales and stages of growth, in both developed and developing countries is also 

being driven by rapid urbanization. 

8.4.2 Citizen influence, proximity to opportunities and social facilities 

The case study review on Auckland New Zealand points out that, the collective attitude and 

social cohesion of citizens as agents of change in the lived spaces drives spatial 

transformation (Early et al., 2015 p.223). Similarly, the community also influences spatial 

transformation in the City of Polokwane through the institutionalized legislative policy 

requirements for public participation i.e. Municipal Systems Act 2000 sec 17(2); 1996 RSA 

Constitution Bill of rights. This denotes citizen’s right to the City in strategic planning to redress 

the apartheid legacy of spatial injustices inherent in the City. In particular, key strategic 

planning policy frameworks providing directions for spatial transformation emanating from 

collective projects identified through citizen participation are IDPs, Budgets and SDF’s among 

others. In support of this Polokwane (2020 p.29) cites that “we appreciate participation by all 

stakeholders during various planning stages…” ensuring that spatial transformation initiatives 

redress the challenges collectively raised by the citizens.  

Cities are perceived as having abundant opportunities essential for social development of 

people which then act as a pull factor for migration leading to population increase and 

ultimately spatial transformation of the area. In addition to this, availability of social amenities 

such as tertiary education institutions attracting people all over including international students 

contributed significantly to spatial transformation in Auckland  through studentification (Collins 

2010 p.946). In the context of City of Polokwane, during the apartheid era blacks were 

deprived of having access to social amenities for their personal development and growth. 

Spatial loosening, a right to the city in the post apartheid era have witnessed increasing 

population of various age groups in the city. In particular, figure 7.6 shows that the core urban 

areas have the greatest share of population age group 15-64years (range 37038-74104 

people in 2016), who are in the city for access to opportunities and social amenities. 

In particular, City of Polokwane as the hub for Limpopo province comprises of various social 

facilities. In view of right to the city, the available facilities offer an opportunity to redress social 

justice by attracting people from different regions to get access to such facilities in order to 

nurture their development, liberating them from poverty. The available social facilities in the 

city include tertiary education institutions, regional shopping centres, regional medical node, 

recreation facilities and sports stadiums among others which act as drivers of spatial 

transformation in the city. In support of this, Polokwane (2020 p.94) states that amongst its 

development projects as outlined in the policy frameworks, is establishment of student 

accommodation in response to the spatial transformation pressure resulting from the 
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education institutions. The major higher education and learning institutions putting pressure in 

the city are; UNISA Polokwane Campus, Tshwane University of Technology TUT Polokwane 

Campus, University of Limpopo, Boston City Campus and Business College and Capricorn 

Further Education and Training (FET) College (Polokwane 2020 p113). These results suggest 

that the availability of social amenities drives spatial transformation across all city scales, from 

developed countries i.e. Auckland New Zealand and developing countries i.e. City of 

Polokwane South Africa.  

8.4.3 Personal/cultural preferences 

In the perspective of the spatial turn theory, a retrospection on evolution of cities, reveals that 

the drivers of spatial transformation are also changing. The narrow focus limited to organic 

evolution, industrialization as witnessed in the past is inadequate, cultural preferences in the 

contemporary world are also viewed as drivers of spatial transformation in cities. In particular, 

the case study review, pointed that the cultural preference of residing in family houses with a 

yard, detached houses and preference on use of private vehicles (77% of the people) is 

viewed as one of the significant drivers of spatial transformation of Auckland New Zealand 

(Early et al., 2015 p.44; Salmon 2015 p.27). In the context of City of Polokwane the influence 

of personal, cultural preferences on spatial transformation is manifold;  

Historically the growth of the Jewish community and formation of its congregation for 

Pietersburg in 1890s influenced spatial transformation in the City (Weiner 2006 p.1). This 

pattern of cultural and religious influence is still evident in the City in this contemporary era. In 

support of this, Polokwane (2013 p. 24) points out that the annual Easter event held by Zion 

Christian Church (ZCC) at its headquarters in Moria, Polokwane each year attracts 

approximately 3 to 5 million people who are congregants of this church. As part of nurturing 

this social activity in an area previously spatially segregated in former homeland area, the City 

has made spatial transformation plans on developing the transport corridor route linking the 

city centre and Moria, unlocking development opportunities and growth potential in this area.  

In another perspective, a key informant adds that personal preferences drives spatial 

transformation in the city stating that,  

“if you don’t own you can’t control what you don’t own you will have your SDF plans 

encouraging social cohesion and spatial justice but then if you don’t own land it means it will 

be a policy but not effective because you can’t force a developer to do say middle class 

housing without their consent” (key informant: Municipal Official).  

This also corroborates with the nature of spatial transformation in SDA 2 Ivydale agricultural 

holdings, as illuminated by figures 6.8 public owned land compared to figure 6.11 vacant land 
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with spatial transformation potential in this area. The spatial transformation revealed by the 

2014 built-up areas in figure 7.14 shows that the developmental proposals were executed in 

public owned land, large share of land in the SDA 2 Ivydale is not yet developed. This implies 

that the personal preferences of those owning private land also affects the nature of spatial 

transformation.  

To add on, the African Centre for Migration & Society (ACMS) and FIC, (2012 p.17) supports 

that social and cultural norms drive spatial transformation in the City of Polokwane. It is argued 

that some citizens in Polokwane strategically settle in informal settlements with the belief that 

they will be given preference in allocation of RDP houses as presented in box 8.1.  

Box 8.1: Personal preference on places to stay driving spatial transformation 

Source: Adapted from Polokwane (2006)   

It’s argued that most people allocated to the RDP housing extensions in Polokwane were 

previously staying in informal settlement (ACMS and FIC  2012 p.17). This is further 

substantiated by the relocation to Extension 71, of informal settlers in Mashinini a high risk 

flood area and Tosca city also a high risk area located under electricity power utility lines. 

These findings suggests that personal preferences by part of the people staying in the informal 

settlements are linked to the broader idea that they will be allocated the RDP houses first. 

Putting all these together it is evident that spatial transformation in some parts of City of 

Polokwane is being driven by the preferences and motives of citizens such as to jump the long 

RDP housing waiting list.     

In another perspective, peoples preferences on where to settle also drives spatial 

transformation. Despite the city’s moratorium on water and sanitation services to limit 

development in certain areas such as land between Polokwane central and Mankweng people 

still built their dream homes. In support of this, there are settlements of various types emerging 

between Dalmada and Orange Groove Farms i.e. rural gated settlements. In particular, plate 

8.1. shows a house built in this area where the researcher was accommodated part of the 

days during the course of fieldwork.  
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 Plate 8.1: Preferred house built in Dalmada gated rural area   

Source Author, 2019 

The newly emerging gated rural settlement between Dalmada and Orange Groove Farms in 

Polokwane, evidences that peoples preferences drives spatial transformation. Lack of basic 

service infrastructure and the municipal moratorium did not stop people to establish settlement 

in their preferred places. Plate 8.1 shows that people will find their own solutions to live in 

comfort, they use an alternative source of energy for electricity which is solar energy. For 

sanitation services, the plate shows people digging for the installation of a septic tank. 
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Therefore, personal preferences on places of settlement drives spatial transformation across 

cities of all scales.  

8.4.4 Housing development and safety 

Housing development is also viewed as a key mechanism driving spatial transformation. The 

case study reviews echoes the same pointing that, dense housing construction during the 

industrial revolution era influenced spatial transformation of the City of Berlin (Arandelovic and 

Bogunovich 2014 p.4). To add on, in Auckland New Zealand, the Unitary Plan proposed 

liberalization of housing development rules to allow brownfield and greenfield housing 

development (Salmon 2015 p.21-26; Early et al., 2015 p.227). Housing development through 

the cooperatives contributed to spatial transformation in Harare (Muchadenyika and Williams 

2017 p. 35). Similarly, in the context of City of Polokwane spatial injustices of apartheid 

engineered planning used segregated housing development as a mechanism to spatially 

transform the morphology of cities contributing to development imbalances and inequality. In 

post-apartheid era, housing development is further acknowledged of its critical role as outlined 

by the various legislative policy frameworks as discussed in chapter 6, to redress the apartheid 

injustices. For example, the spatial integration of SDA 1 an area between Seshego and 

Polokwane (figure 6.7) was facilitated by housing development, with a total of 27 988 catering 

for a population estimate of 86 021 (Polokwane 2007 p.30). The Eskom Dwelling layer 

presented in figure 7.23 also substantiates the contribution of housing development in driving 

spatial transformation in the City of Polokwane. In another perspective, an entity was 

established by the City which is called, “Thabatshweu Housing Company Pty, t/a Polokwane 

Housing Association (PHA)”, and level 2 housing accreditation to facilitate and fast track 

housing development ensuring that people have access to shelter, a right to the city enshrined 

in the constitution of the Republic. This suggests that housing development drives spatial 

transformation owing to the determination of the municipality in executing its mandate as the 

main arbiter of housing development to ensure spatial justice.   

Looking back at the history of the City establishment of then Pietersburg, can be directly linked 

to this site being a safe haven after the early wars in South Africa. In particular, the war over 

grazing and hunting territory, led to the Boers’ being defeated by the Venda people in 1867,  

consequently leading to Schoemansdal being razed to the ground. After the 1880-1881 Anglo-

Boer War, with abandonment of Schoemansdal a decision was made to establish a new 

capital for the Boers (South African History Online (SAHO) 2016). This led to the finding of 

Pietersburg as the safe and conducive place for establishment of human settlements. 

Similarly, in the post-apartheid era, Polokwane is viewed as having the lowest crime rates 

compared to other South African cities. This makes it to be boasted around as being true to 

its Sotho name ‘Polokwane’ which means “Place of Safety” (Abrahams and Marais 2019 p.; 
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Polokwane 2016d), “place of rest” (Donaldson 2005 p.354). This implies the social 

characteristics of the City such as safety attracts people, consequently driving spatial 

transformation in the long run. 

8.5 Economic drivers of spatial transformation 

To analyse economic drivers of spatial transformation in the City of Polokwane, exploratory 

factor analysis (EFA) was employed. The results for the correlation coefficient matrix for the 

13 items that were used in the questionnaire measurement instrument are presented in table 

8.13.  

Table 8.13: Correlation matrixa on variables on economic drivers of spatial transformation 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 

C
o
rr

e
la

ti
o

n
 

Drivers.ST-Eco1. 1.000             

Drivers.ST-Eco2. .570 1.000            

Drivers.ST-Eco3. .231 .191 1.000           

Drivers.ST-Eco4. .134 .163 .589 1.000          

Drivers.ST-Eco5. .209 .122 .486 .490 1.000         

Drivers.ST-Eco6. .165 .203 .474 .455 .545 1.000        

Drivers.ST-Eco7. .180 .186 .415 .408 .469 .596 1.000       

Drivers.ST-Eco8. .157 .166 .235 .247 .301 .370 .473 1.000      

Drivers.ST-Eco9. .143 .130 .229 .187 .410 .364 .385 .481 1.000     

Drivers.ST-Eco10. .170 .187 .268 .225 .324 .370 .311 .350 .458 1.000    

Drivers.ST-Eco11. .200 .122 .205 .148 .310 .280 .201 .249 .372 .475 1.000   

Drivers.ST-Eco12. .107 .128 .136 .073 .224 .202 .228 .291 .280 .384 .464 1.000  

Drivers.ST-Eco13. .066 .135 .191 .097 .220 .214 .227 .231 .309 .267 .336 .443 1.000 

a. Determinant = .015 

Source: Author, 2019 

In assessing the problems of multicollinearity the study followed rules highlighted in a study 

by Ashehri (2012) and augmented by checking the computed determinant score i.e. rule of 

thumb for absence of multicollinearity  >0.00001.Table 8.13 shows that the determinant score 

is 0.015, which is greater than the suggested rule of thumb score. Therefore, the variables 

seems to have a patterned relationship and there is the absence of multicollinearity problem. 

The factorability of output matrix, was scrutinized using the statistical procedures, Kaiser-

Meyer-Olkin (KMO) and Bartlett’s test of sphericity as highlighted in a study by Bai, Hira and 

Deshpande (2016). The results for these two statistical procedures are presented in table 

8.14. 

Table 8.14: KMO and Bartlett's Test 

Kaiser-Meyer-Olkin MSA. .833 

Bartlett's Test of Sphericity Approx. Chi-Square 1636.601 

df 78 

Sig. .000 

Source: Author, 2019 
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The results presented in table 8.14 shows that, computed KMO statistic 0.833, is greater than 

0.50 recommended in a study by Lin and Wu (2016), indicating sampling adequacy. The 

computed statistic for Bartlett’s test of sphericity, Approx. Chi-square x2 = 1636.601, (df) 78, 

Sig. value is statistically significant (less than 0.05) at p < 0.001, demonstrating that R-matrix 

is not an identity matrix. The reproduced correlations matrix was also assessed to check the 

residuals that were computed between observed and reproduced correlations, there were 15 

(19.0%) nonredundant residuals with absolute values greater than 0.05, which is way below 

the acceptable value of <50% (Field 2009). The computed anti-image matrixa showed that the 

diagonal values of individual variables KMO ranged between 0.627a to 0.887a which above 

the acceptable values of >0.50. In view of Field (2009; 2013), these results indicates that 

variables included in this analysis have adequate relationships for EFA as distinct and reliable 

factors can be yielded that are useful in determining economic drivers of spatial transformation 

in the City of Polokwane. The computed factor analysis output for variables on economic 

drivers of spatial transformation is presented in table 8.15.  

Table 8.15: Rotated Factor Matrixa economic drivers of spatial transformation  

 
Factor 

1 2 3 

Drivers.ST-Eco4.People are moving from staying in Polokwane CBD to this area .713   
Drivers.ST-Eco6.This place is attractive than surrounding areas .683   
Drivers.ST-Eco3.The property values are affordable around this area .671   
Drivers.ST-Eco5.Easy access to public services, .645   
Drivers.ST-Eco7.Changes in economic function of city of Polokwane creating employment .619   
Drivers.ST-Eco12.Redevelopment projects in this area  .659  
Drivers.ST-Eco11.There is easy access to education and health facilities  .628  
Drivers.ST-Eco10.Industrial developments attracting people this area  .586  
Drivers.ST-Eco9.Development of infrastructure by the government  .554  
Drivers.ST-Eco13.Real estate developments by private sector  .516  
Drivers.ST-Eco8.There are financial institutions and investment opportunities  .435  
Drivers.ST-Eco1.Availability of employment opportunities in Polokwane city   .822 

Drivers.ST-Eco2.Technological improvements such as internet live & work from home   .657 

Eigenvalues 4.512 1.617 1.385 
Cumulative percentage of variance 34.71 47.15 57.78 

Extraction Method: Principal Axis Factoring. Rotation Method: Varimax with Kaiser Normalization. 
a. Rotation converged in 4 iterations. Factor loading less than 0.40 are not shown 

Source: Author, 2019 

Table 8.7 presents the factor loadings of the 13 variables from the measurement instrument 

on economic drivers of spatial transformation in the City of Polokwane. These results show 

that all 13 variables included in the measurement instrument are of practical significance, 

because the factor loading values for all the variable exceeded 0.40 as recommended by Field 

(2009; 2013).   
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This study adopted multiple approaches in determining the number of factors to retain namely; 

percentage (%) of variance i.e. above 50% Williams et al., (2010 p.6), Kaiser criterion i.e. 

retain latent factors with eigenvalues above 1.0 (Azevedo et al., 2019; Yong and Pearce 2013), 

and scree test (Yong and Pearce 2013). The scree tests results for variables from the 

measurement instrument on economic drivers of spatial transformation in the City of 

Polokwane are shown in figure 8.7.  

Figure 8.7: Scree plot factors on economic drivers of spatial transformation 

Source: Author, 2019 

Figure 8.6 depicts supporting evidence that the measurement scale used has three-factor 

solution that explain the analysis problem on economic drivers of spatial transformation in the 

City of Polokwane. These underlying three factors are summarised in table 8.16. 
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Table 8.16: Categorizing economic drivers of spatial transformation 
Factor 
number 

Factor name % of 
Variance 

Variables contributing to the identified latent factor 

1 Attractiveness 
and 
affordability 

34.71 Drivers.ST-Eco4.People are moving from staying in Polokwane CBD to this area 
Drivers.ST-Eco6.This place is attractive than surrounding areas 
Drivers.ST-Eco3.The property values are affordable around this area 
Drivers.ST-Eco5.Easy access to public services, 
Drivers.ST-Eco7.Changes in economic function of city of Polokwane creating 
employment 

2 Infrastructure 
developments 

12.44 Drivers.ST-Eco12.Redevelopment projects in this area 
Drivers.ST-Eco11.There is easy access to education and health facilities 
Drivers.ST-Eco10.Industrial developments attracting people this area 
Drivers.ST-Eco9.Development of infrastructure by the government 
Drivers.ST-Eco13.Real estate developments by private sector 
Drivers.ST-Eco8.There are financial institutions and investment opportunities 

3 Employment 
and tech 
advancements 

10.65 Drivers.ST-Eco1.Availability of employment opportunities in Polokwane city 
Drivers.ST-Eco2.Technological improvements such as internet live & work from 
home 

Source: Author, 2019 

Table 8.16 shows that the 13 variables were reduced into three latent factors namely: 

attractiveness and affordability; infrastructure developments; employment and tech 

advancements. These extracted latent factors are presented using the mathematical model 

(4.1) in relation to measured variables as follows; 

𝑌𝑖 =  𝑏1𝑋1𝑖 + 𝑏2𝑋2𝑖 + ⋯ + 𝑏𝑛𝑋𝑛𝑖 + 휀𝑖 

𝟏. 𝐴𝑡𝑡𝑟𝑎𝑐𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠 𝑎𝑛𝑑 𝑎𝑓𝑓𝑜𝑟𝑑𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑖 = 0.713𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝐸𝑐𝑜4𝑖 +

0.683𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝐸𝑐𝑜6𝑖 + 0.671𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝐸𝑐𝑜3𝑖 + 0.645𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝐸𝑐𝑜5𝑖 +

0.619𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝐸𝑐𝑜7𝑖 + 휀𝑖  

2.𝐼𝑛𝑓𝑟𝑎𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡𝑠𝑖 = 0.659𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝐸𝑐𝑜12𝑖 +

0.628𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝐸𝑐𝑜11𝑖 + 0.586𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝐸𝑐𝑜10𝑖 + 0.554𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝐸𝑐𝑜9𝑖 +

0.516𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝐸𝑐𝑜13𝑖 + 0.435𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝐸𝑐𝑜8𝑖 + 휀𝑖  

𝟑. 𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑎𝑛𝑑 𝑡𝑒𝑐ℎ𝑛𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑎𝑑𝑣𝑎𝑛𝑐𝑒𝑚𝑒𝑛𝑡𝑠𝑖 = 0.822𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝐸𝑐𝑜1𝑖 +

0.657𝐷𝑟𝑖𝑣𝑒𝑟𝑠. 𝑆𝑇_𝐸𝑐𝑜2𝑖 + 휀𝑖  

8.4 

8.5.1 Attractiveness and affordability 

Attractiveness and affordability in relation to liveability act as significant pull factors that attract 

more people to the City causing rapid urbanization, consequently driving spatial 

transformation in urban areas. Attractiveness in this context implies pleasing quality, and the 

amount or range of choices, economic choices one can make in any given area which are not 

limited to means of transport, distance to access services, markets and amenities among 

others. Thus, the quality of urban lifestyle is viewed as better, attractive and there is exposure 

to economic opportunities compared to predominantly agrarian rural lifestyle leading to 

swarming of many people to cities. Similarly, the apartheid engineered planning resulted in 
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spatial injustices of segregation, inequality and development imbalances between the white 

areas and rural homeland area. In support of this, previously homeland areas have low 

agricultural potential RSA DRDLR and DAFF (2015 p.3), no industries, and lacks commercial 

sectors (Donaldson 2001 p.208) indicating poor economic activities and low quality life. 

Consequently people are migrating from various places (plate 8.1) to City of Polokwane the 

hub of Limpopo province with better quality life and numerous economic opportunities. This is 

evidenced in figure 7.6 showing intensive concentration of economically active age groups 

(15-64 years) with population range of 37038-74104 in the 1st order node Perskebult-

Polokwane and Mankweng-Badimong. This suggests that the City is attractive to various 

groups of people at different stages of their life cycles. Consequently, this increases population 

and ultimately drives spatial transformation as witnessed in the built area changes in figure 

7.14. 

In another perspective, affordability particularly of living costs among others in cities also 

cause an influx of urban migration which then drives spatial transformation. Affordability can 

be viewed in relation to transport, housing, diversity i.e. race, place of origin, age among 

others. The case study on Auckland New Zealand, revealed that diversity attributed to influx 

of international migrants particularly students enrolled in the universities is steering spatial 

transformation through studentification. In line with this perspective, figure 8.5 evidences 

diversity in the City as it shows some of the various places of origin of the respondents in 

Polokwane. In addition to this, diversity in age structure is also witnessed in areas (1st order 

node and 2nd order node) that are experiencing intensive spatial transformation as presented 

in figure 7.5 and 7.6. In addition to this, transport is affordable to commuting residents which 

attracts more people consequently driving spatial transformation in the City (Abrahams 2017 

p.19). Polokwane SDF (2010 p.193); Polokwane CBD PLAN (2005 p.60) adds that the 

availability of cheap and affordable land, also contributes to horizontal spatial transformation 

through expansion of sub-urban areas and offices in the City. In addition, the African Centre 

for Migration & Society (ACMS)and FIC et al., (2012 p.15) points out that Polokwane has 

“relatively low rents” which make the City to be more attractive and affordable to live in for the 

rising proportion of migrants who only afford to rent. Furthermore, the City is also implementing 

housing programmes to ensure access to affordable housing, which is also contributing to 

spatial transformation (Polokwane IDP 2020 p.765; Polokwane CBD Plan 2016 p.7; 

Polokwane SDF 2010 p.194). This denotes that there are low living costs in small and 

intermediate cities such as City of Polokwane compared to major metropolitan areas such as 

Johannesburg, where living expenses are very high for most people. This in turn contributes 

to increasing population and housing needs which then drives spatial transformation in the 

City of Polokwane. 
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8.5.2 Infrastructure developments 

The development of infrastructure facilities to support services and activities acts as a catalyst 

in promoting the development of the wider economy of the City. In doing so, infrastructure 

development itself drives spatial transformation. In support of this, the case study of Curitiba 

Brazil is heralded as the best example on the role of integrating BRT transport infrastructure 

and land use as a mechanism for the desired spatial transformation (Lindau et al., 2010a 

p.17). Furthermore, Hangzhou China case study reveals how various economic infrastructure 

development projects contributed to spatial transformation of the City into a world class tourist 

destination (Oranje 2014 p.47; Wei 2012 p.399). Similarly, infrastructure developments 

projects in the City of Polokwane are also contributing to spatial transformation towards 

redressing apartheid spatial injustices, particularly transport infrastructure. In particular, 

Seshego-Polokwane F1_Public Transport Integrated Corridor (figure 6.12) which is also being 

upgraded into an Integrated rapid public transport network system (IRPTN) known as Leeto 

la Polokwane (Polokwane IRPTS Operational Plan 2014 p.5). Furthermore, figure 6.13 

presents other transport network plans by the City such as the N1 by-pass road (1st order 

road), urban district distributor roads (2nd order) and urban collectors (3rd order) roads. These 

transport network plans are aimed at facilitating and unlocking spatial transformation and land 

development possibilities i.e. spatial  integration between Seshego and Polokwane.   

In another perspective, cities are complex systems that are part of the global village, their 

spatial transformation is also driven by externalities such as world events. In support of this, 

spatial transformation in Curitiba was also fast tracked through expediting infrastructure 

development such as airports and roads, towards hosting 2014 FIFA World CupTM (de Oliveira 

Cavalcanti et al., 2017 p.395; Rosário 2016 p.115). Similarly, the development of sports and 

tourism related infrastructure facilities i.e. the construction of Peter Mokaba stadium in support 

of the FIFA World Cup 2010 hosted by South Africa influenced spatial transformation in the 

City of Polokwane.  In support of this, Polokwane (2008 p.50) pointed out that hosting the 

2010 World CupTM presented an opportunity of accelerated infrastructure investment and 

development, which could have taken several years to be constructed and more budget was 

made available. This denotes that the city was geared to leverage on infrastructure 

development facilitate spatial transformation towards hosting the 2010 World CupTM and 

improving quality of life for the citizens in the long run.  

8.5.3 Employment and technological advancements 

The availability of employment opportunities in cities act as pull factors attracting an influx of 

migrants, consequently leading to spatial transformation in cities from the pressure to 

accommodate the increasing population. The case study reviews concurs with this pointing 
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out that, spatial transformation in Hangzhou China (Liu et al., 2011 p.706) and in Harare, 

Zimbabwe (Kamusoko et al., 2013 p.324) was also driven by employment opportunities.   

To add on, SACN (2016 p.54), reiterates that cities in South Africa have experienced spatial 

transformation of their footprint in post-apartheid era, attributed to increased influx of migrants 

searching for employment opportunities. Similarly, the positioning of City of Polokwane as the 

provincial hub with service functions hosting government offices, retail centres, education 

institutions among others and its location increases the potential availability of employment 

opportunities as presented in table 8.1. The anticipation for employment opportunities in the 

City is also witnessed by high GVA contribution values presented in figure 7.17. 

Table 8.17: Employment changes (1996-2011)   

 Municipality 
  

1996 2001 2011 

Employed Unemployed Employed Unemployed Employed Unemployed 

LIM351: Blouberg 11313 17337 16590 21177 15840 18372 

LIM352: Aganang 9003 17736 8682 21963 11400 18786 

LIM353: Molemole 13728 11778 16227 15318 15225 16164 

LIM354: Polokwane 70935 51822 93768 87021 155691 102000 

LIM355: Lepele-Nkumpi 20814 29397 19326 38331 27513 39021 

Source: StatsSA SuperCROSS 2020 

Table 8.17 shows that Polokwane has the highest employment figures (70935 in 1996 to 

155691 in 2011) compared to any other local authorities within the jurisdiction of Capricorn 

District Municipality. Ultimately, this attraction causing the influx of migrants into the City, 

consequently drives spatial transformation in the receiving settlement clusters as evidenced 

by the growing built-up areas presented in figure 7.14. Abrahams (2017 p.9); African Centre 

for Migration & Society (ACMS) and FIC et al., (2012 p.6);  reiterates that availability of 

economic opportunities such as employment are part of spatial transformation drivers in the 

City of Polokwane. ACMS et al., (2012 p.6) adds that in asurvey carried out in Polokwane, 

approximately half of the migrants responded argued that economic reasons influenced their 

decision for migration into Polokwane (Gemey 2017 p.9; African Center for Migration & Society 

(ACMS) et al., 2012 p.6). On the contrary, a key informant also raised that,  

“there is no much economic activities in the City of Polokwane. It has nothing special, its not 

a mining town or whatsoever. However its strongest potential is its location. Location of 

Polokwane as the hub and heart of Limpopo province there is economic potential which 

attracts people as it is the gateway of Southern Africa” (Key informant: Consultant). 

There are a multitude of factors that drive spatial transformation in cities as discussed earlier, 

also technology matters. Technological advancements over the years have also improved the 

living experiences of people. The case study of Auckland New Zealand, revealed that in 

1950’s-80’s technological advancement such as automobiles resulted in spatial transformation 
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of the City through urban sprawling. It is regarded as one of the cities with limited public 

transport users and highly dependant on private vehicles supported by the developed road 

infrastructure such as motorways and arterial roads (Salmon 2015 p.17; Early et al., 2015 

p.223). Contrary to this, the case study of Curitiba Brazil, is one of the world’s best exemplars 

on how technology was leveraged in the transport sector to support development and 

functioning of the bus rapid transit cradle for the world (Lindau et al., 2010a p.17). This in turn, 

has significantly contributed to spatial transformation of Curitiba Brazil over the years. In line 

with these discussions, reliance in automobiles as reflected by personal preferences of other 

people to stay in the traditional rural areas, is also influencing spatial transformation in the City 

of Polokwane. The City is also leveraging on transport technologies by developing a BRT 

system Leeto la Polokwane (±40km) to spearhead spatial transformation by spatial integration 

of the urban core with the previous homeland areas such as Moletji.     

In another perspective, Polokwane has a vision to develop as a smart city leveraging on 

technology to provide directions for spatial transformation. Polokwane Growth Dev Plan (2013 

p.33) supports this citing that the City has adopted the smart city concept and its innovative 

technologies in driving solutions to challenges being faced. In addition to this, the key pillars 

or elements supporting the smart vision for the city are, smart people; smart mobility, smart 

living, smart governance, smart environment and smart economy (Polokwane 2020 p.315; 

Polokwane Growth Dev Plan 2013 p.33). Putting it all together, these results suggest that 

employment opportunities and technological advancements drive spatial transformation in the 

City. 

8.6 Chapter summary 

This chapter employed EFA to determine the drivers of spatial transformation in the City of 

Polokwane. The findings from this chapter suggests that there are multitude of factors that 

drive spatial transformation in cities. This denotes that the neo-classical quasi-biological 

metaphor analysis is inadequate in explaining the contemporary spatial transformation in 

cities. The structuralist analysis on the complex drivers of spatial transformation shows that 

the complex urban systems on governance and political systems, spatial 

characteristics/biophysical factors, social and cultural norms, and economic factors.  
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CHAPTER 9: IMPLICATIONS OF SPATIAL TRANSFORMATION IN THE CITY OF 

POLOKWANE 

9.1 Introduction 

This chapter analyses the implications of spatial transformation in the City of Polokwane. 

Section 1 introduces this chapter and its orientation as presented in figure 9.1. This section 

also sets out the theoretical lens guiding this chapter in data analysis. Sections 2 to 6, discuss 

the environmental, economic, social, governance and political and spatial planning, monitoring 

and evaluation implications of spatial transformation respectively. Section 7, summarises this 

chapter. 
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 9.1 Introduction  

   

 9.2 Environmental 
implications  
 

9.2.1 Environmental pollution and loss of vegetation  

 9.2.2 Poor waste management and environmental threat 

   

 

9.3 Economic 
implications  

9.3.1 Dereliction and property value changes 

 9.3.2 Loss of land and unjust distribution of economic activities 

 9.3.3 Infrastructure challenges  

 9.3.4Transport challenges 

   

 

9.4 Social Implications 

9.4.1 Urban informality, poor services and deprivation  

 9.4.2 Poor social cohesion, housing shortage and crime 

 9.4.3 Spatial segregation  

 
 

 

 
9.5 Governance and 
political implications 

9.5.1 Land and power challenges  

 9.5.2 Lack of capacity and development conflicts  

 9.5.3 Marginalization of the poor 

   

 9.6 Spatial planning 
monitoring and 
evaluation implications 

9.6.1 Spatial mismatch  

 9.6.2 Land use control challenges 

 9.6.3 Urban sprawling  

   

 9.7 Chapter summary  

Figure 9.1: Chapter 9 Orientation  

Source: Author, 2020 

Data analysis and interpretation in this chapter is also informed by the critical urban theory, 

which provides for having an evaluative mindset, attitude towards reality (Marcuse 2012 p.20). 

This implies questioning the implications of spatial transformation rather than accepting the 

emergent spatiality as it is. Adding on, spatial dialectics and didactics theory propounds that 

the world contradicts itself. Similarly, the notion of spatial transformation in South African 

context is to redress apartheid spatial planning legacy of spatial injustice. However, the reality 

is that spatial transformation has various implications that contradict the notion of spatial 

transformation. In another perspectives, the narrative account a conceptualization of Theory 

of Change (ToC) reiterates the need to also describe the implications of observed and 

visualized reality, such as spatial transformation. This warrants the need to also analyse the 

implications of spatial transformation in the City of Polokwane. In the perspective of Pirie (1983 
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p.467), spatial (in)justice is a condition, a state of something, and it has an effect, impact on 

everyday life. Similarly, spatial transformation is a condition resulting from the notion of 

redressing apartheid injustices and driven by various factors discussed in the previous 

chapter. Hence there is need to unravel the implications of spatial transformation within the 

context of the right to the city as every citizen has the right to voice how they are being affected. 

This offers a platform for hearing the voices of the City of Polokwane community which is the 

space of representation-lived space, as expressed on the questionnaires, together with 

experts’ views those in the domain of representation of space on the implications of spatial 

transformation. This is further augmented by discourses to illuminate and deepen the 

understanding on implications of spatial transformation in the City of Polokwane. Thus, the 

narrative on implications of spatial transformation in the City of Polokwane is framed along the 

following dimensions; environmental, economic, social, governance/political and spatial 

planning, monitoring and evaluation.  

9.2 Environmental implications of spatial transformation 

To determine environmental implications of spatial transformation in the City of Polokwane, 

exploratory factor analysis (EFA) was employed. The results for the correlation coefficient 

matrix for the 11 items that were used in the questionnaire measurement instrument are 

presented in table 9.1.  

Table 9.1: Correlation matrixa on variables on environmental implications of spatial 

transformation 

 1 2 3 4 5 6 7 8 9 10 11 

C
o
rr

e
la

ti
o

n
 

Implications.ST-Env.1. 1.000           

Implications.ST-Env.2. .480 1.000          

Implications.ST-Env.3. .491 .480 1.000         

Implications.ST-Env.4. .349 .411 .550 1.000        

Implications.ST-Env.5. .298 .281 .389 .519 1.000       

Implications.ST-Env.6. .296 .246 .329 .368 .455 1.000      

Implications.ST-Env.7. .210 .197 .291 .269 .314 .515 1.000     

Implications.ST-Env.8. .125 .210 .197 .298 .265 .409 .427 1.000    

Implications.ST-Env.9. .210 .178 .272 .185 .255 .388 .431 .448 1.000   

Implications.ST-Env.10. .210 .133 .250 .238 .320 .268 .213 .423 .507 1.000  

Implications.ST-Env.11. .186 .120 .196 .209 .264 .212 .313 .226 .321 .453 1.000 

a. Determinant = .032 

Source: Author, 2019 

In assessing the problems of multicollinearity the study followed rules highlighted in a study 

by Ashehri (2012) and augmented by checking the computed determinant score i.e. rule of 

thumb for absence of multicollinearity  >0.00001.Table 9.1 shows that the determinant score 

is 0.032, which is greater than the suggested rule of thumb score. Therefore, the variables 

seems to have a patterned relationship and there is the absence of multicollinearity problem.  
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The factorability of output matrix, was scrutinized using the statistical procedures, Kaiser-

Meyer-Olkin (KMO) and Bartlett’s test of sphericity as highlighted in a study by Bai, Hira and 

Deshpande (2016). The results for these two statistical procedures are presented in table 9.2. 

Table 9.2: KMO and Bartlett's Test: variables for environmental implications of spatial 

transformation 

Kaiser-Meyer-Olkin MSA. .823 

Bartlett's Test of Sphericity Approx. Chi-Square 1363.276 

df 55 

Sig. .000 

Source: Author, 2019 

The results presented in table 9.2 shows that, computed KMO statistic 0.823, is greater than 

0.50 recommended in a study by Lin and Wu (2016), indicating sampling adequacy. The 

computed statistic for Bartlett’s test of sphericity, Approx. Chi-square x2 = 1363.276, (df) 55, 

Sig. value is statistically significant (less than 0.05) at p < 0.001, demonstrating that R-matrix 

is not an identity matrix. The reproduced correlations matrix was also assessed to check the 

residuals that were computed between observed and reproduced correlations, there were 16 

(29.0%) nonredundant residuals with absolute values greater than 0.05, which is within the 

acceptable value of <50% (Field 2009). The computed anti-image matrixa showed that the 

diagonal values of individual variables KMO criterion for measurement of sampling adequacy 

(MSA) ranged between 0.740a to 0.838a which is above the acceptable values of >0.50. In 

view of Field (2009; 2013), these results indicates that variables included in this analysis have 

adequate relationships for EFA as distinct and reliable factors can be yielded that are useful 

in determining environmental implications of spatial transformation in the City of Polokwane. 

The computed factor analysis output for variables on environmental implications of spatial 

transformation is presented in table 9.3.     

Table 9.3: Rotated Factor Matrixa: variables for environmental implications of spatial 

transformation 

 

Factor 

1 2 

Implications.ST-Env.9.More solid waste being washed into water bodies .696  
Implications.ST-Env.8.Pollution of rivers by increasing dirt from increasing population .621  
Implications.ST-Env.10.More soil being washed into water bodies .613  
Implications.ST-Env.7.Smoke pollution emitted by increasing cars moving around this area .560  
Implications.ST-Env.6.Loss of vegetation to developments taking place .523  
Implications.ST-Env.11.Increased paved surfaces in the city .468  
Implications.ST-Env.3.More waste being dumped indiscriminately  .731 
Implications.ST-Env.4.Environmental destruction by developments taking place  .653 
Implications.ST-Env.2.Municipality no-longer have capacity to collect waste regularly  .629 
Implications.ST-Env.1.Loss of wetlands  .602 
Implications.ST-Env.5.Loss of habitat for animal species  .482 

Eeigenvalues 4.136 1.546 
Cumulative percentage of variance 37.60 51.65 

Extraction Method: Principal Axis Factoring. Rotation Method: Varimax with Kaiser Normalization. 
a. Rotation converged in 3 iterations. Factor loading less than 0.40 are not shown* 

Source: Author, 2019 
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Table 9.3 presents the factor loadings of the 11 variables from the measurement instrument 

on environmental implications of spatial transformation in the City of Polokwane. These results 

show that all 11 variables included in the measurement instrument are of practical significance, 

because the factor loading values for all the variables exceeded 0.40 as recommended by 

Field (2009; 2013). This study adopted multiple approaches in determining the number of 

factors to retain namely; percentage (%) of variance i.e. above 50% Williams et al., (2010 p.6), 

Kaiser criterion i.e. retain latent factors with eigenvalues above 1.0 (Azevedo et al., 2019; 

Yong and Pearce 2013), and scree test (Yong and Pearce 2013). The scree test results for 

variables from the measurement instrument on environmental implications of spatial 

transformation in City of Polokwane are shown in figure 9.2.  

Figure 9.2: Scree plot variables on variables for environmental implications of spatial 

transformation  

Source: Author, 2019 

Figure 9.2 depicts supporting evidence that the measurement scale used has two-factor 

solution that explain the analysis problem on environmental implications of spatial 

transformation in the City of Polokwane. These underlying two factors are summarised in table 

9.4. 
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Table 9.4: Latent factor names: variables for environmental implications of spatial 

transformation 
Factor 
number 

Factor name % of 
variance 

variables contributing to a latent factor 

1 Environmental 
pollution and loss 
of vegetation 

37.60 Implications.ST-Env.9.More solid waste being washed into water bodies 
Implications.ST-Env.8.Pollution of rivers by increasing dirt from increasing 
population 
Implications.ST-Env.10.More soil being washed into water bodies 
Implications.ST-Env.7.Smoke pollution emitted by increasing cars moving 
around this area 
Implications.ST-Env.6.Loss of vegetation to developments taking place 
Implications.ST-Env.11.Increased paved surfaces in the city 

2 Poor waste 
management and 
environmental 
threat 

14.05 Implications.ST-Env.3.More waste being dumped indiscriminately 
Implications.ST-Env.4.Environmental destruction by developments taking place 
Implications.ST-Env.2.Municipality no-longer have capacity to collect waste 
regularly 
Implications.ST-Env.1.Loss of wetlands 
Implications.ST-Env.5.Loss of habitat for animal species 

Source: Author, 2019 

Table 9.4 shows that the 11 variables were reduced into three latent factors namely: 

environmental pollution and loss of vegetation; and poor waste management and 

environmental threat. These extracted latent factors are presented using the mathematical 

model (4.1) in relation to measured variables as follows; 

𝑌𝑖 =  𝑏1𝑋1𝑖 + 𝑏2𝑋2𝑖 + ⋯ + 𝑏𝑛𝑋𝑛𝑖 + 휀𝑖 

𝟏. 𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙 𝑝𝑜𝑙𝑙𝑢𝑡𝑖𝑜𝑛 𝑎𝑛𝑑 𝑙𝑜𝑠𝑠 𝑜𝑓 𝑣𝑒𝑔𝑒𝑡𝑎𝑡𝑖𝑜𝑛𝑖 =

0.696𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑛𝑣9𝑖 + 0.621𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑛𝑣8𝑖 +

0.613𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑛𝑣10𝑖 + 0.560𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑛𝑣7𝑖 +

0.523𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑛𝑣6𝑖 + 0.468𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑛𝑣11𝑖 + 휀𝑖  

2.𝑃𝑜𝑜𝑟 𝑤𝑎𝑠𝑡𝑒 𝑚𝑎𝑛𝑎𝑔𝑒𝑚𝑒𝑛𝑡 𝑎𝑛𝑑 𝑒𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙 𝑡ℎ𝑟𝑒𝑎𝑡𝑖 =

0.731𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑛𝑣3𝑖 + 0.653𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑛𝑣4𝑖 +

0.629𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑛𝑣2𝑖 + 0.602𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑛𝑣1𝑖 +

+0.482𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑛𝑣5𝑖휀𝑖  

9.1 

9.2.1 Environmental pollution and loss of vegetation 

There is widespread perception that urbanization, and spatial transformation of cities have an 

impact on the urban environment. Literature review concurs with this, pointing out that spatial 

transformation has resulted in multiple environmental challenges in cities (Ibrahim 2017 p.8; 

Stats Canada 2016 p.13; Salmon 2015 p.36; Early et al., 2015 p.233; Rabinovitch and Leitman 

1996 p.52; Marondedze and Schutt 2018 p.11).  Similarly, Abrahams (2017 p.22); Polokwane 

SDF (2010 p.155) points out that the SWOT analysis for the city reveals that challenges being 

faced by Polokwane include air, water and land pollution. In addition, Polokwane SDF (2010 

p.158) reiterates that environmental issues need to be addressed in the City to prevent further 
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degeneration and degradation of land induced by spatial transformation activities as witnessed 

in figure 9.3. are; illegal sand mining, soil erosion (plate 9.1), deforestation, groundwater 

pollution, dust and other particulates suspended in the atmosphere. A key informant, also 

echoed the issue on degradation of land in most rural areas by indicating that; 

 “there is this issue also of sand mining all over even next to the road causing them to collapse 

and hinder accessibility to certain settlements”, (key informant: CoGHSTA). 

* South African land-cover characteristics database 
Figure 9.3: Degraded land from spatial transformation activities 

Source: Author, 2020  

Polokwane (2020 p.149), adds that there is a concern on increasing declining of water quality 

attributed to urban and industrial effluent discharge from servicing the increasing urban 

population and resultant spatial transformation activities. To add on, increasing hazardous 

wastes generated in the City from growing households being disposed at the landfills include 

compact fluorescent lights (CFLs) and batteries. This increases the risk of heavy metals such 

as cadmium and mercury to be released from such waste contaminating large bodies of water 

source in the City and beyond the river systems (Polokwane IWMP 2016 p.28).  Furthermore, 

SACN (2014 p.29) adds that other domestic waste, medical and other waste which are 

hazardous are being disposed in the city posing a threat to water bodies. 
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Plate 9.1: Soil erosion 

Source: Author, 2020 

Furthermore, Limpopo Department of Economic Development Environmental and Tourism 

(LDEDET) (2013 p.25), reiterates that Polokwane, particularly the 1st nodal area, is one of the 

four hotspots of air pollutants in the province. The major environmental pollutants identified in 

this area attributed to spatial transformation activities are, PM10 generated from brickworks, 

asphalt plant and SO2 from smelters. In addition to this a key informant pointed out that,  

“moulding of clay cultural artifacts is increasing the threat of air pollution in the rural areas.” 

(Key informant: CoGHSTA).   

9.2.2 Poor waste management and environmental threat 

Polokwane (2010a p.158) points out that amongst major environmental issues there is waste 

management as part of the priority issues that needs to be addressed by the City as presented 

in plate 9.2.  
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Plate 9.2: Poor waste management 

Source: Author, 2020 

Polokwane (2020 p.150) cites that a systematic and efficient refuse collection system is in 

place for the major urban nodal areas of the city. However in view of spatial dialectics and 

didactics theory, this contradicts the social reality evidenced in plate 9.2, that the City is having 

challenges in promoting proper waste management. This is further reinforced by table 9.5, 

illustrating that the local authority removed refuse from 24% of the households in 1996, and 

from 33% of the population from the 2016 community survey. This implies that with the 

increasing population in the City, issues of illegal dumping are also on the rise as the local 

authority is failing to decrease the backlog on refuse removal. In support of this, Polokwane 
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(2016a p.41), acknowledges that illegal dumping is an issue in both rural and urban areas 

attributed to increasing population.  

Table 9.5: Refuse removal in Polokwane 2016 

Refuse removal 1996 (HH) 2001 (HH) 2011(HH) 2016 (Population) 

Removed by local authority/private 
company/community members at least once a 

week 
20646 (24%) 41007 (33%) 79107 (44%) 263773 (33%) 

Removed by local authority/private 
company/community members less often than 

once a week 
768 (1%) 1737 (1%) 1323 (1%) 26307 (3,3%) 

Communal refuse dump 1569 (2%) 1434 (1%) 1830 (1%) 21590 (2,7%) 

Own refuse dump 53790 (63%) 72213 (58%) 88902 (50%) 428188 (53,7%) 

Dump or leave rubbish anywhere (no rubbish 
disposal) 

6897 (8%) 8589 (7%) 5619 (3%) 41892 (5,3%) 

Other 18(-) - 1221 (1%) 12453 (1,6%) 

Unspecified 1680 (2%) - - - 

Communal container/central collection point - - - 2924 (0,4%) 

Total 
85368 124980 178002 

797127 

Source: StatsSA SuperCROSS 2016 

In another perspective, poor waste management is not only limited to residential areas in the  

City, it extends to the CBD and industrial areas. In support of this Polokwane (IWMP 2016 

p.47), the skips and containers used in these areas creates unhealthy and unsafe 

environments when they are full, the public and the business owners continue dumping waste 

next to it (refer to plate 9.2). This creates an environment that is aesthetically unpleasant in 

the CBD as such waste is seen next to the bins all over the pavements.  

The case study review on Toronto Stats Canada (2016 p.43), echoes that spatial 

transformation through urban developments significantly contributed to ecological 

infrastructure such as wetlands, grasslands, forests among others. Similarly, Polokwane 

(2007b p.41), points out that although natural corridor buffer areas are encouraged, spatial 

transformation activities are always a threat to the environment. In particular, there are Giant 

Bullfrogs in certain areas of Koppiefontein and Eduan Park that are being threatened by 

development potential in this area. In addition, Polokwane (2010a p.158) echoes this stating 

that amongst the priority environmental issues that needs to be addressed, threatened by 

spatial transformation activities are; protection of sensitive natural habitat for endangered 

species. Thus, the results suggests that spatial transformation activities in cities contribute to 

environmental challenges.  

9.3 Economic implications of spatial transformation 

To analyse economic implications of spatial transformation in the City of Polokwane, 

exploratory factor analysis (EFA) was employed. The results for the correlation coefficient 
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matrix for the 14 items that were used in the questionnaire measurement instrument are 

presented in table 9.6.  

Table 9.6: Correlation matrixa on variables on economic implications of spatial transformation 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

C
o
rr

e
la

ti
o

n
 

Implications.ST-Eco.1. 1.000              

Implications.ST-Eco.2. .462 1.000             

Implications.ST-Eco.3. .366 .413 1.000            

Implications.ST-Eco.4. .112 .266 .449 1.000           

Implications.ST-Eco.5. .201 .264 .429 .449 1.000          

Implications.ST-Eco.6. .179 .289 .409 .365 .488 1.000         

Implications.ST-Eco.7. .158 .157 .260 .291 .331 .486 1.000        

Implications.ST-Eco.8. .161 .187 .109 .195 .328 .365 .437 1.000       

Implications.ST-Eco.9. .225 .229 .196 .224 .239 .271 .458 .494 1.000      

Implications.ST-Eco.10. .163 .195 .157 .192 .218 .314 .350 .340 .479 1.000     

Implications.ST-Eco.11. .057 .116 .164 .113 .232 .260 .249 .284 .311 .386 1.000    

Implications.ST-Eco.12. .196 .160 .174 .176 .229 .138 .126 .134 .209 .256 .322 1.000   

Implications.ST-Eco.13. .195 .152 .146 .171 .217 .126 .152 .061 .191 .202 .226 .643 1.000  

Implications.ST-Eco.14. .170 .124 .090 .014 .145 .178 .138 .192 .199 .179 .292 .505 .538 1.000 

a. Determinant = .014 

Source: Author, 2019 

In assessing the problems of multicollinearity the study followed rules highlighted in a study 

by Ashehri (2012) and augmented by checking the computed determinant score i.e. rule of 

thumb for absence of multicollinearity  >0.00001.Table 9.6 shows that the determinant score 

is 0.014, which is greater than the suggested rule of thumb score. Therefore, the variables 

seems to have a patterned relationship and there is the absence of multicollinearity problem.  

 
The factorability of output matrix, was scrutinized using the statistical procedures, Kaiser-

Meyer-Olkin (KMO) and Bartlett’s test of sphericity as highlighted in a study by Bai, Hira and 

Deshpande (2016). The results for these two statistical procedures are presented in table 9.7. 

Table 9.7: KMO and Bartlett's Test: variables on economic implications of spatial 

transformation  

Kaiser-Meyer-Olkin MSA. .815 

Bartlett's Test of Sphericity Approx. Chi-Square 1625.903 

df 91 

Sig. .000 

Source: Author, 2019 

The results presented in table 9.7 shows that, computed KMO statistic 0.815, is greater than 

0.50 recommended in a study by Lin and Wu (2016), indicating sampling adequacy. The 

computed statistic for Bartlett’s test of sphericity, Approx. Chi-square x2 = 1625.903, (df) 91, 

Sig. value is statistically significant (less than 0.05) at p < 0.001, demonstrating that R-matrix 

is not an identity matrix. The reproduced correlation matrix was also assessed to check the 

residuals that were computed between observed and reproduced correlations, there were 11 

(12.0%) nonredundant residuals with absolute values greater than 0.05, which is way below 
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the acceptable value of <50% (Field 2009). The computed anti-image matrixa showed that the 

diagonal values of individual variables KMO criterion for measurement of sampling adequacy 

(MSA) ranged between 0.726a to 0.868a which is above the acceptable values of >0.50. In 

view of Field (2009; 2013), these results indicate that variables included in this analysis have 

adequate relationships for EFA as distinct and reliable factors can be yielded that are useful 

in determining economic implications of spatial transformation in the City of Polokwane. The 

computed factor analysis output for variables on economic implications of spatial 

transformation is presented in table 9.8. 

Table 9.8: Rotated Factor Matrixa: variables on economic implications of spatial transformation 

 

Factor 

1 2 3 4 

Implications.ST-Eco.9.Decline of CBD as business move out to other new shopping malls .692    

Implications.ST-Eco.8.Redevelopment of properties to meet needs of people .646    

Implications.ST-Eco.7.Increasing pressure on public services and facilities .571    

Implications.ST-Eco.10.Property values are becoming expensive .563    

Implications.ST-Eco.11.Increasing unemployment due to lack of jobs .415    

Implications.ST-Eco.13.Loss of vacant land to developments  .791   

Implications.ST-Eco.12.Loss of urban agricultural land  .776   

Implications.ST-Eco.14.Economic activities concentrated in urban areas than rural areas  .629   

Implications.ST-Eco.5.Municipality not able to meet infrastructure demands by the people,   .626  

Implications.ST-Eco.4.Shortage of transport services   .617  

Implications.ST-Eco.3.Increasing transport costs   .610  

Implications.ST-Eco.6.Water supply infrastructure breakdown   .562  

Implications.ST-Eco.1.Traffic congestion because of more cars in this place    .718 

Implications.ST-Eco.2.Long travel hours to get to places with opportunities    .574 

Eigenvalues 4.312 1.811 1.502 1.102 

Cumulative percentage of variance 30.80 43.74 54.47 62.34 

Extraction Method: Principal Axis Factoring. Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 6 iterations. Factor loading less than 0.410 are not shown* 

Source: Author, 2019 

Table 9.8 presents the factor loadings of the 14 variables from the measurement instrument 

on economic implications of spatial transformation in the City of Polokwane. These results 

show that all 14 variables included in the measurement instrument are of practical significance, 

because the factor loading values for all the variable exceeded 0.40 as recommended by Field 

(2009; 2013).   

This study adopted multiple approaches in determining the number of factors to retain namely; 

percentage (%) of variance i.e. above 50% Williams et al., (2010 p.6), Kaiser criterion i.e. 

retain latent factors with eigenvalues above 1.0 (Azevedo et al., 2019; Yong and Pearce 2013), 
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and a scree test (Yong and Pearce 2013). The scree tests results for variables from the 

measurement instrument on economic implications of spatial transformation in the City of 

Polokwane are shown in figure 9.4.  

 

Figure 9.4: Scree plot variables on economic implications of spatial transformation  

Source: Author, 2019 

Figure 9.4 depicts supporting evidence that the measurement scale used has four-factor 

solution that explain the analysis problem economic implications of spatial transformation in 

the City of Polokwane. These underlying four factors are summarised in table 9.9. 

Table 9.9: latent factor names: variables on economic implications of spatial transformation 
Factor 
number 

Factor name % of 
variance 

variables contributing to a latent factor 

1 Dereliction and 
property value 
chnages 

30.80 Implications.ST-Eco.9.Decline of CBD as business move out to other new 
shopping malls 
Implications.ST-Eco.8.Redevelopment of properties to meet needs of people 
Implications.ST-Eco.7.Increasing pressure on public services and facilities 
Implications.ST-Eco.10.Property values are becoming expensive 
Implications.ST-Eco.11.Increasing unemployment due to lack of jobs 

2 Loss of land and 
unjust distribution 
of economic 
activities 

12.94 Implications.ST-Eco.13.Loss of vacant land to developments 
Implications.ST-Eco.12.Loss of urban agricultural land 
Implications.ST-Eco.14.Economic activities concentrated in urban areas than 
rural areas 
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3 Infrastructure 
challenges 

10.73 Implications.ST-Eco.5.Municipality not able to meet infrastructure demands by 
the people, 
Implications.ST-Eco.4.Shortage of transport services 
Implications.ST-Eco.3.Increasing transport costs 
Implications.ST-Eco.6.Water supply infrastructure breakdowns 

4 Traffic challenges 7.87 Implications.ST-Eco.1.Traffic congestion because of more cars in this place 
Implications.ST-Eco.2.Long travel hours to get to places with opportunities 

Source: Author, 2019 

Table 9.9 shows that the 14 variables were reduced into four latent factors namely: dereliction 

and property value changes; loss of land and unjust distribution of economic activities; 

infrastructure challenges; and traffic challenges. These extracted latent factors are presented 

using the mathematical model (4.1) in relation to measured variables as follows; 

𝑌𝑖 =  𝑏1𝑋1𝑖 + 𝑏2𝑋2𝑖 + ⋯ + 𝑏𝑛𝑋𝑛𝑖 + 휀𝑖 

𝟏. 𝐷𝑒𝑟𝑒𝑙𝑖𝑐𝑡𝑖𝑜𝑛 𝑎𝑛𝑑 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑣𝑎𝑙𝑢𝑒 𝑐ℎ𝑛𝑎𝑔𝑒𝑠𝑖 = 0.692𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜9𝑖 +

0.646𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜8𝑖 + 0.571𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜7𝑖 +

0.563𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜10𝑖 + 0.415𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜11𝑖 + 휀𝑖  

2.𝐿𝑜𝑠𝑠 𝑜𝑓 𝑙𝑎𝑛𝑑 𝑎𝑛𝑑 𝑢𝑛𝑗𝑢𝑠𝑡 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑖𝑒𝑠𝑖 =

0.791𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜13𝑖 + 0.776𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜12𝑖 +

0.629𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜14𝑖 + 휀𝑖  

𝟑. 𝐼𝑛𝑓𝑟𝑎𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑐ℎ𝑎𝑙𝑙𝑒𝑛𝑔𝑒𝑠𝑖 = 0.626𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜5𝑖 +

0.617𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜4𝑖 + 0.610𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜3𝑖 +

0.562𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜6𝑖 + 휀𝑖  

𝟒. 𝑇𝑟𝑎𝑓𝑓𝑖𝑐 𝑐ℎ𝑎𝑙𝑙𝑒𝑛𝑔𝑒𝑠𝑖 = 0.718𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜1𝑖 +

0.574𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐸𝑐𝑜2𝑖 + 휀𝑖  

9.2 

9.3.1 Dereliction and property value changes 

The case study on Berlin echoes that spatial transformation results in negative implications, 

in particular after the fall of Berlin wall people relocated to the outskirts of the City living the 

city centre derelict (Bernt et al., 2013 p.14). Similarly spatial transformation is impacting on 

City of Polokwane, in several ways. On one hand, it must be acknowledged that spatial 

transformation in line with the development directions discussed in chapter 6, particularly 

development of shopping centres (Seshego Circle Centre: Seshego; Mall of the North: 

Polokwane Central; Paledi Mall in Mankweng) and MPCC’s positively impact the receiving 

communities by attracting further developments and promoting easy access to goods and 

services. On the other hand, spatial transformation patterns discussed in chapter 7, such as 

demographic changes, growth of built-up areas in the suburb areas among others are also 

negatively affecting City of Polokwane. It is slipping into uncontrollable urban decay in some 

areas such as the city centre (Polokwane 2016c p.9; Polokwane 2013d p.93; ACMS and WITS 

2012 p.13; Polokwane SDA1 2007a p.12; Polokwane 2005 p.89). Most buildings are 
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characterized as fairly dilapidated (plate, 9.3) and down town area such as the Indian Complex 

is worst affected derelict part of the City. It has long been identified as a place that requires 

intervention. In support of this, chapter 6 substantiates that the City established an urban 

development zone (UDZ) figure 6.16 as a mechanism to facilitate urban regeneration in the 

city centre. 

 

Plate 9.3: Derelict buildings in the City of Polokwane 

Source: Author, 2019  

Dereliction in Polokwane city centre is linked to businesses moving from the urban core to 

outer surrounding developed areas such as shopping malls i.e. Savannah Mall, Mall of the 

North among others (Polokwane 2013d p.96; Donaldson 2005 p.365). In support of this, 
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Polokwane (2016c p.14) points out that between 2005 and 2014, decentralized retail space 

developed is approximately 127 729m2 an increase of 351% from 36 390 in 2005 compared 

to 91 575m2, developed in the CBD during the same period. Similarly in Seshego, spatial 

transformation through development of Seshego Circle retail centre in the surrounding areas 

is resulting in oversupply of retail spaces causing closure of certain shops exacerbating 

dereliction in the City (Gildenhuys 2015 p.74). In support of this, figure 9.5, presents the 

geographical location of the vacant buildings in the city centre that lost tenants due to 

decentralization of office and retail facilities into the suburban areas.    

Figure 9.5: Location of vacant and or dilapidated buildings in Polokwane 

Source: Adapted from Polokwane 2019  

To add on, urban decay in the City of Polokwane also extends to housing, it is not only limited 

to shopping centres. In support of this, Donaldson and van de Merwe (1999 p.243) 

characterized the western area of the CBD as the having the most overcrowded rented 

housing facilities in Onderdorp which are in a state of decay and are not kept in a good 

habitable state. In addition to this, Polokwane (2005 p.13), still characterizes this area of the 

CBD presented in figure 9.5 showing concentration of dilapidated and utilized  buildings; as 

the most “problematic”, with illegal boarding houses accommodating more than 20 people per 

house. These results suggests that spatial transformation activities such as decentralization 

of retail and office spaces exacerbates urban decay in cities.  
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In another perspective, spatial transformation activities such as gentrification and urban 

renewal programmes are also affecting property values in the City. In support of this, Ibrahim 

(2017 p.11) points out that extensive developments particularly down town have triggered 

property values to rise and low income earners are spending nearly 50% of their salary on 

housing in Toronto Canada. The poor people can no longer afford to reside in these areas and 

are being forced out of the areas closer to opportunities.  In the case of Polokwane, the effect 

of urban decay such as low property values and lower rentals, is contributing to an  influx of 

businesses that take opportunities of low rentals (Polokwane Economic Growth Research 

Report 2013 p.96; ACMS 2012 p.15). On the contrary, the spatial transformation activities 

such as spatial loosening and rapidly increasing urban population has increased the demand 

for land. This has affected the erf sizes and property values over the years as presented in 

table 9.10. 

Table 9.10: Spatial transformation impact on residential erf sizes and values (1996-2019)  

Suburb  

1996 2019 

Average residential 

Erf size m2 
Average value “R” 

Average residential 

Erf size m2 
Average value “R” 

Welgelegen 1 991 R312 981 1 100 R1 403 202 

Penina Park 1 114 R226 800 727 R875 284 

Nirvana 2 113 R200 734 1 379 R1 126 159 

Ivy Park 1 000 R196 300 623 R927 811 

Annadale 1 434 R160 500 966 R968 690 

Bendor  1 048 R126 693 913 R1 637 001 

Westenburg 390 R58 945 300 R352 202 

Source: Derived from Donaldson and van de Merwe (1999 p.245); General Valuation Roll 

Polokwane LM (2019a, b, c)  

Table 9.10 results support arguments from the literature that, spatial transformation has an 

impact on property values as evidenced in the case studies of Toronto, (Ibrahim 2017 p.8; 

Stats Canada 2016 p.14), Auckland (Terruhn 2020 p.134) making it more expensive for low 

income earners and the poor at large. Similarly, the influx of population in the City of 

Polokwane spiked the increase in of prices of housing and also reduced erf sizes to cater the 

increasing housing demand. In particular both suburbs shows a general decrease in average 

residential Erf sizes. Nirvana suburb had the largest erf size of 2113m2 in 1996 and the 

average size decreased significantly to 1 379m2 in 2019. Furthermore, the prices have also 

increased exorbitantly, particularly in Bendor Park from as little as R126 693 in 1996 to 

R1 637 001. This in turn impacts negatively on housing affordability, and increases disparity 

between the rich and the poor as the least affordable residential property is approximately 

R352 202 compared to a Bendor average price of R1 637 001. This in turn has forced people 

to buy affordable land for housing development in rural areas, as evidenced by intensive 
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housing development in land under tribal authorities i.e. plate 8.2 house developed in 

Dalmada. Kotze and Donaldson (1998 p.476) supports this citing that rates and services are 

cheaper in the traditional rural areas contributing to movement of people out of the City and 

buying residential land in the rural areas. These results denotes that spatial transformation 

activities such as rapid urbanization, decentralization, gentrification among others affects 

property values forcing people to move to the outskirts of the City. 

9.3.2 Loss of land and unjust distribution of economic activities 

Spatial transformation activities to accommodate increasing urban population results in loss 

of valuable agricultural land. In support of this, although densification reduces sprawling, by 

promoting compact cities, however it is linked to loss of vacant, open and green spaces in the 

City. In particular, 448km2 of (semi)natural land and a further arable land of 961km2 was lost 

in Toronto from spatial transformation (Stats Canada 2016 p.269). Similarly, in the context of 

City of Polokwane, spatial transformation is also threatening available agricultural land and 

sensitive environment. In support of this Polokwane (Subdivision and densification 2012 p.1) 

reiterates that on annual basis it receives a substantial number of applications on subdivision 

of agricultural land, farm portions to cater for the increasing population in the city. In addition 

to this, a key informant pointed out that spatial transformation in traditional authorities is 

leading to loss of valuable land which include,  

“site allocation in environmentally sensitive areas, disaster risk areas, bigger stand sizes. For 

example someone gets 6000m2 of land for a residential stand, land is scarce resource if more 

people get such sizes what will happen? Also other people come and apply for PTO’s of land 

same size to the whole village what would happen to the villagers?. The traditional leaders 

allocating sites next to road reserves or under Eskom power lines which is a human life risk 

as they can be electrocuted, they don’t have access to telecommunication services as the 

radio frequency is always interrupted by the powerlines meaning they don’t have access to 

internet and will be missing out from important communications. Its also a problem when 

SANRAIL wants to expand the road network infrastructure those people needs to be relocated 

and if the municipality does not have the land to compensate such people it becomes a 

challenge.” (Key informant CoGHSTA). 

This implies that the increasing need to accommodate rising population in the City results in 

traditional authorities allocating land for residential development that is too big which is also 

unsustainable. Valuable land is also being lost from the increasing land invasion around the 

City (Abrahams 2017 p.11).  In addition to this, another key informant raised a concern about 

land invasion in the City stating that;  
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“..we have given it out some of the stands already even if there is no bulk services. The 

municipality is servicing while the people are already there because you know why we are 

scared of the land invasion that is taking place. once there is a township and we will wait for 

the bulk we find out that the budget is very slow and we keeping it as vacant people start 

settling illegally. So rather give the beneficiary and they have to look after their property its off 

you hands now because the owner is going to guard that property unlike when its us we say 

no wait people we cannot give you now while you are waiting for the 5 years IDP whatever to 

get the money that we require for the infrastructure people will settle illegally. we will have to 

waste money now going to court and getting …. and removing those people it’s a lot of 

money…” (key informant: municipal official).  

In another perspective, it is inherent that despite several years of implementing spatial 

transformation directions, there is still evidence on imbalances in spatial distribution of 

economic activities in the City. In support of this figure 7.17 shows the unjust spatial 

distribution, concentration of different industry categories and largest share GVA contribution 

in few areas of the city. These areas are the 1st order node Perskebult-Polokwane and 2nd 

order node Mankweng-Badimong, which happen to be the areas with highest population 

concentration of the economically active age group. This entails that spatial transformation 

initiatives in post-apartheid era have not yet managed to fully redress the spatial imbalances 

in distribution of economic opportunities in the City.  

9.3.3 Infrastructure challenges 

Polokwane (2020 p.149); SACN (2014 p.13) points out that the implications of spatial 

transformation include straining of the inadequate and ageing infrastructure facilities. In 

particular, the increasing expansion of human settlements is increasing road network backlog, 

yet most roads in older settlements have exceeded their life span (Polokwane 2020 p.179). 

Consequently, the expansion of human settlements and ageing infrastructure has contributed 

to continuous water shortages among other challenges faced in the City of Polokwane.  

However, on the bright side, the increasing pressure on infrastructure needs from the spatial 

transformation activities has also forced the municipality to forge partnerships for infrastructure 

development. In support of this, a key informant stated that spatial transformation;  

“..affected the city in terms of infrastructure we are busy now upgrading our water and sewer 

systems which was ought to accommodate developments in the city and population growth. 

So that is why we are busy as you can see they are just digging everywhere because they are 

changing those asbestos old pipes and they are putting in the new pipes which can 
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accommodate development and I think there was a study done that’s why there was a 

moratorium stopping development in certain areas, shows that our water system or sewer 

systems cannot accommodate further developments. That is why we are also receiving high 

cases reported about pipe bursting and all those things.” (Key informant: Municipal Official). 

Polokwane (2020 p.176), states that a partnership was formed with the Department of Water 

and Sanitation for an investment of approximately R420million to replace ageing water 

infrastructure in the City. Plate 9.4, provide evidence that water infrastructure is being 

upgraded in the city centre. 

 
Plate 9.4: Infrastructure developments 

Source: Author, 2020 (Google Earth Pro) 

In addition, a key informant also pointed out that;  

“…available opportunities such as education institution for example Capricon FET is causing 

over population in Seshego, the municipality had to upgrade bulk infrastructure services to 

accommodate this population such as sanitation, electricity and water. They have also 

upgraded the roads Nelson Mandela drive to be able to carry more traffic from rural areas 

surrounding to Polokwane town” (Key informant: DRDLR).  

This was also alluded in the discussion in chapter 6, on spatial transformation directions of the 

Nelson Mandela drive (figure 6.12, F1 Public Transport Integrated Corridor) and its being 

upgraded to accommodate the BRT system ‘Leeto La Polokwane’.   
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Plate 9.5: Transport network infrastructure development in Polokwane 

Source: Author, 2020 

Plate 9.5 shows empirical evidence that the City of Polokwane, is upgrading road infrastructure 

networks to accommodate the needs of the increasing pressure from spatial transformation 

i.e. rapid population growth in the City. This entails that the City is harnessing spatial 

transformation opportunities arising from human settlements development, increased urban 

population in this area to support a viable BRT system integrated with land uses along this 

transit corridor. In support of this, Polokwane LM (2014 p.21), points out that the settlements 

developed along the Polokwane-Moletji BRT route covers approximately ±85% of this corridor. 

This provided an opportunity to warrant the development of a BRT system along this route. 

This denotes that spatial transformation through development of human settlements is 

essential to support integrated transport and land use planning. 

9.3.4 Transport challenges  

Stats Canada (2016 p.14), pointed out that spatial transformation has implications on transport 

which include mode of travel and commuting times. In addition to this, Ibrahim (2017 p.12) 

reiterates that unprecedented urbanization in Toronto Canada, resulted in traffic congestion, 

Upgraded internal road in Mankweng 
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making it recognized as one of the cities in North America with longest commuting times. In 

the context of Polokwane, spatial transformation initiatives and concentration of economic 

activities in this provincial hub has attracted more people to the City. It is prevalent in the City 

that increased working population results in an increase in private vehicle ownership, 

ultimately leading traffic congestion as presented in plate 9.6. Polokwane (CBD PLAN 2005 

p.70) concurs with this citing that the increasing number of work force in the CBD is also 

associated with the increase in private vehicle ownership, leading to traffic congestion in the 

City.  In addition to this, Polokwane, LM (2014b p.4), supports that traffic congestion is a daily 

issue in the City during peak hours on roads mostly used by public transport. However, traffic 

congestion in the City is still witnessed in other roads without the presence of public transport, 

and it is also reported in the CBD during peak hours (Capricorn DM 2010 p.11). 

 

Plate 9.6: Traffic congestion in Polokwane 

Source: Author, 2020 

Although congestion remains an issue, spatial transformation initiatives that were taken to 

reduce this challenge include development of the Polokwane N1 eastern by pass presented 

in figure 6.13. This by-pass route filters unnecessary local and regional traffic from the city 

centre as was the case in past when N1 traffic passed through the city centre exacerbating 

traffic congestion (Polokwane CBD PLAN 2005 p.77). This denotes that the implications of 

demographic spatial transformation of cities through rapid urbanization is twofold. On one 

hand, there are negative implications of traffic congestion, long travel hours, increased 

pollution from fuel combustion when more people own private vehicles, and prefer driving than 

using public transport. On the other hand, this also pushes the local authority from being 
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comfortable with the situation and provide solutions to cater for the increasing urban 

population such as developing BRT systems, arterial roads, by-pass routes among others, 

leading to the improvement of economic vitality of the city.  

In another perspective, it is evident that spatial transformation is contributing to inadequate 

parking in the City of Polokwane. In support of this, Polokwane (CBD PLAN 2005 p.49), cites 

that there is lack of adequate parking spaces in the City (Plate 9.7), despite having ±20 

different parking areas around the City that are accessible to the public within a 5 minutes 

walking distance. However, the situation is worsened at month end when people flock to the 

City for shopping and by the general behaviour of people wanting to park in front of facilities 

they are accessing. This is also linked to the perception that if they park in an area where the 

car is not visible to them, their vehicle will not be safe (Polokwane CBD PLAN 2016 p.30; 

Polokwane CBD PLAN 2005 p.23). 

 

Plate 9.7: Illegal parking in Polokwane  

Source: Author, 2020 

Although there are parking areas made available in the City, the expansion of the CBD 

boundary incorporating areas around Biccard and Voortrekker makes it unfavourable for 

people to walk to get access to offices in these areas. This in turn, is causing illegal parking 

blocking the sidewalks in these areas. In addition, parking issue in Polokwane is complex, 

Capricorn DC (2010 p.vi), stated that a detailed study is required on parking, the parking 

meters are damaged, more people must be employed to control parking in the City. This 

implies that parking challenges has long been issue in the City, the situation is further 

exacerbated by spatial transformation.  

It is evident that spatial transformation activities in Polokwane have resulted in growing built-

up areas (figure 7.14) and population increase in the surrounding rural areas adjacent to the 

city centre. Polokwane being the provincial hub  is a multi-purpose centre offering most 
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functions, services and employment opportunities which attract people to travel from the rural 

areas largely relying on public transport. Consequently, this has resulted in inadequate public 

transport and related facilities in the City as presented in plate 9.8. In support of this, 

Polokwane, (2016c p.27; 2014b p.4; 2005 p.21), cites that transport remains a challenge, there 

is lack of long distance transport facilities, inadequate pick-up or drop-off points, inadequate 

public transport lay byes, taxis park blocking sidewalks and other parking spaces in the city. 

This challenge also extends to other major settlement clusters in the City, in particular the 

portion of parking lot at PnP in Mankweng was converted into a taxi rank (Polokwane  2013b 

p.18). 

 

Plate 9.8: Lack of Public transport facilities 

Source: Author, 2019 

Polokwane (CBD PLAN 2005 p.49), in acknowledgement of the key role the City plays as the 

provincial hub and northern gateway to Africa proposals are made for development of 

‘transportation hub or logistic cluster’ leveraging on the existing airport. 

Spatial transformation in Polokwane contributed to development of human settlement adjacent 

to the City as witnessed by increasing population density, infill development and spatial 

integration as evidenced in figure 7.14 and 7.20. Subsequently, majority of the poor people 

commute to the City using other alternative modes of transport such as walking, cycling and 

others. However, the challenge is that the road infrastructure in the City is not yet developed 

sufficiently to accommodate non-motorised transport (NMT) (Polokwane CBD 2016 p.28). 

Consequently, this hinders easy mobility of people forcing the cyclists to share the road with 

vehicular traffic (plate 9.9), a huge risk to their lives.  
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Plate 9.9: Lack of NMT- cycling facilities 

Source: Author, 2019 

It must be acknowledged that spatial transformation experiences forced the municipality to 

initiate developments for NMT facilities. In support of this, Capricorn DM (2010 p.12) cites that 

sidewalks must be developed along Nelson Mandela Drive. This concurs with the spatial 

transformation directions discussed in chapter 6 that some streets need to support NMT, 

particularly Nelson Mandela Drive leading to Churchill Street as it has the highest pedestrian 

volume count of approximately 2550 people (Polokwane LM 2014b p.66). Plate 9.10 shows a 

google image providing evidence that Polokwane is implementing the NMT plans as sidewalks 

are already developed as people are seen walking in these dedicated areas. 

 

Plate 9.10: NMT-Sidewalks along Nelson Mandela Dr 

Source: Adapted from Google Earth Pro (2020)  

9.4 Social implications of spatial transformation 

To examine social implications of spatial transformation in the City of Polokwane, exploratory 

factor analysis (EFA) was employed. The results for the correlation coefficient matrix for the 

12 items that were used in the questionnaire measurement instrument are presented in table 

9.11.  
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Table 9.11 : Correlation matrixa on variables on social implications of spatial transformation 

 1 2 3 4 5 6 7 8 9 10 11 12 

C
o
rr

e
la

ti
o

n
 

Implications.ST-Soc.1 1.000            

Implications.ST-Soc.2. .538 1.000           

Implications.ST-Soc.3. .465 .420 1.000          

Implications.ST-Soc.4. .279 .354 .476 1.000         

Implications.ST-Soc.5. .195 .319 .407 .563 1.000        

Implications.ST-Soc.6. .332 .256 .366 .363 .474 1.000       

Implications.ST-Soc.7. .215 .221 .272 .319 .319 .407 1.000      

Implications.ST-Soc.8. .243 .219 .283 .212 .204 .249 .482 1.000     

Implications.ST-Soc.9. .122 .218 .182 .134 .183 .222 .269 .473 1.000    

Implications.ST-Soc.10. .194 .182 .202 .175 .163 .247 .208 .275 .390 1.000   

Implications.ST-Soc.11. .089 .122 .201 .107 .100 .132 .192 .276 .261 .339 1.000  

Implications.ST-Soc.12. .203 .255 .062 .096 .104 .071 .193 .246 .332 .319 .391 1.000 

a. Determinant = .037 

In assessing the problems of multicollinearity the study followed rules highlighted in a study 

by Ashehri (2012) and augmented by checking the computed determinant score i.e. rule of 

thumb for absence of multicollinearity  >0.00001.Table 9.11 shows that the determinant score 

is 0.037, which is greater than the suggested rule of thumb score. Therefore, the variables 

seems to have a patterned relationship and there is the absence of multicollinearity problem.  

 
The factorability of output matrix, was scrutinized using the statistical procedures, Kaiser-

Meyer-Olkin (KMO) and Bartlett’s test of sphericity as highlighted in a study by Bai, Hira and 

Deshpande (2016). The results for these two statistical procedures are presented in table 

9.12. 

Table 9.12: KMO and Bartlett's Test: variables on social implications of spatial transformation  

Kaiser-Meyer-Olkin MSA. .793 

Bartlett's Test of Sphericity Approx. Chi-Square 1235.507 

df 66 

Sig. .000 

Source: Author, 2019 

The results presented in table 9.12 shows that, computed KMO statistic 0.793, is greater than 

0.50 recommended in a study by Lin and Wu (2016), indicating sampling adequacy. The 

computed statistic for Bartlett’s test of sphericity, Approx. Chi-square x2 = 1235.507, (df) 66, 

Sig. value is statistically significant (less than 0.05) at p < 0.001, demonstrating that R-matrix 

is not an identity matrix. The reproduced correlations matrix was also assessed to check the 

residuals that were computed between observed and reproduced correlations, there were 16 

(24.0%) nonredundant residuals with absolute values greater than 0.05, which is way below 

the acceptable value of <50% (Field 2009). The computed anti-image matrixa showed that the 

diagonal values of individual variables KMO criterion for measurement of sampling adequacy 

(MSA) ranged between 0.724a to 0.848a which is above the acceptable values of >0.50. In 
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view of Field (2009; 2013), these results indicate that variables included in this analysis have 

adequate relationships for EFA as distinct and reliable factors can be yielded that are useful 

in determining social implications of spatial transformation in the City of Polokwane. The 

computed factor analysis output for variables on social implications of spatial transformation 

is presented in table 9.13.  

Table 9.13: Rotated Factor Matrixa: variables on social implications of spatial transformation 

 

Factor 

1 2 3 

Implications.ST-Soc.5.Loss of open spaces to illegal developments .735   

Implications.ST-Soc.4.Informal settlements development .658   

Implications.ST-Soc.6.Poor service provision in certain areas than others .561   

Implications.ST-Soc.3.increasing demand of basic service provision such as water .495   

Implications.ST-Soc.7.People living in poverty are increasing .447   

Implications.ST-Soc.9.Poor interaction with neighbours  .626  

Implications.ST-Soc.8.Housing shortages  .557  

Implications.ST-Soc.12.Restrictions on movement people to other areas, gated communities  .553  

Implications.ST-Soc.10.Increasing criminal activities  .525  

Implications.ST-Soc.11.increasing demand of student accommodation  .517  

Implications.ST-Soc.1.Increasing separation between the poor and the rich   .779 

Implications.ST-Soc.2.Public health risks   .596 

Eigenvalues 3.942 1.674 1.128 

Cumulative percentage of variance 32.85 46.80 56.20 

Extraction Method: Principal Axis Factoring. Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 4 iterations. Factor loading less than 0.445 are not shown 

Source: Author, 2019 

Table 9.13 presents the factor loadings of the 12 variables from the measurement instrument 

on social implications of spatial transformation in the City of Polokwane. These results show 

that all 12 variables included in the measurement instrument are of practical significance, 

because the factor loading values for all the variable exceeded 0.40 as recommended by Field 

(2009; 2013).  This study adopted multiple approaches in determining the number of factors 

to retain namely; percentage (%) of variance i.e. above 50% Williams et al., (2010 p.6), Kaiser 

criterion i.e. retain latent factors with eigenvalues above 1.0 (Azevedo et al., 2019; Yong and 

Pearce 2013), and scree test (Yong and Pearce 2013). The scree tests results for variables 

from the measurement instrument on spatial characteristics/biophysical factors driving spatial 

transformation in the City of Polokwane are shown in figure 9.6.  
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Figure 9.6: Scree plot variables on social implications of spatial transformation  

Source: Author, 2019 

Figure 9.6 depicts supporting evidence that the measurement scale used has three-factor 

solution that explain the analysis problem social implications of spatial transformation in the 

City of Polokwane. These underlying three factors are summarised in table 9.14. 

Table 9.14: latent factor names: variables on social implications of spatial transformation 
Factor 
number 

Factor name % of 
variance 

variables contributing to a latent factor 

1 Urban 
informality, 
poor 
services and 
deprivation 

32.85 Implications.ST-Soc.5.Loss of open spaces to illegal developments 
Implications.ST-Soc.4.Informal settlements development 
Implications.ST-Soc.6.Poor service provision in certain areas than others 
Implications.ST-Soc.3.increasing demand of basic service provision such as water 
Implications.ST-Soc.7.People living in poverty are increasing 

2 Poor social 
cohesion, 
housing 
shortage 
and crime 

13.95 Implications.ST-Soc.9.Poor interaction with neighbours 
Implications.ST-Soc.8.Housing shortages 
Implications.ST-Soc.12.Restriction of movement people to other areas, gated 
communities 
Implications.ST-Soc.10.Increasing criminal activities 
Implications.ST-Soc.11.increasing demand of student accommodation 

3 Spatial 
segregation 

9.40 Implications.ST-Soc.1.Increasing separation between the poor and the rich 
Implications.ST-Soc.2.Public health risks 

Source: Author, 2019 
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Table 9.14 shows that the 12 variables were reduced into three latent factors namely: urban 

informality and deprivation; poor social cohesion, housing shortage and crime; and spatial 

segregation. These extracted latent factors are presented using the mathematical model (4.1) 

in relation to measured variables as follows; 

𝑌𝑖 =  𝑏1𝑋1𝑖 + 𝑏2𝑋2𝑖 + ⋯ + 𝑏𝑛𝑋𝑛𝑖 + 휀𝑖 

𝟏. 𝑈𝑟𝑏𝑎𝑛 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑙𝑖𝑡𝑦, 𝑝𝑜𝑜𝑟 𝑠𝑒𝑟𝑣𝑖𝑣𝑒𝑠 𝑎𝑛𝑑 𝑑𝑒𝑝𝑟𝑖𝑣𝑎𝑡𝑖𝑜𝑛𝑖 =

0.735𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑜𝑐5𝑖 + 0.658𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑜𝑐4𝑖 +

0.561𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑜𝑐6𝑖 + 0.495𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑜𝑐3𝑖 +

0.447𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑜𝑐7𝑖 + 휀𝑖  

2.𝑃𝑜𝑜𝑟 𝑠𝑜𝑐𝑖𝑎𝑙 𝑐𝑜ℎ𝑒𝑠𝑖𝑜𝑛, ℎ𝑜𝑢𝑠𝑖𝑛𝑔 𝑠ℎ𝑜𝑟𝑡𝑎𝑔𝑒 𝑎𝑛𝑑 𝑐𝑟𝑖𝑚𝑒𝑖 =

0.626𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑜𝑐9𝑖 + 0.557𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑜𝑐8𝑖 +

0.553𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑜𝑐12𝑖 + 0.525𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑜𝑐10𝑖 +

0.517𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑜𝑐11𝑖 + 휀𝑖  

𝟑. 𝑆𝑝𝑎𝑡𝑖𝑎𝑙 𝑠𝑒𝑔𝑟𝑒𝑔𝑎𝑡𝑖𝑜𝑛𝑖 = 0.779𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑜𝑐1𝑖 +

0.596𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑜𝑐2𝑖 + 휀𝑖  

9.3 

9.4.1 Urban informality, poor services and deprivation  

The social realities emerging from spatial transformation reveals patterns of urban informality 

in the City of Polokwane. In support of this, Polokwane (IDP 2020 p.74), cites that there is an 

influx of people in the less formal settlements adjacent to the City, burdening the City to provide 

social services and infrastructure in these areas. The informal settlements are sprawling 

across the urban centres in the City, that has potential to offer better quality of life (Polokwane 

IDP 2020 p.255). Consequently, this has resulted in increased number of people residing in 

social conditions that are poor, such as informal settlements, backyard structures built with 

poor quality materials, overcrowded and lacking basic service access (Polokwane IDP 2020 

p.115).  In essence, the informal settlements are regarded as a threat in the City, in 1996 there 

were 10 447 informal dwellings and rose to 16 044 in 2011 (Polokwane 2020 p.85).  

In another perspective, Donaldson and van de Merwe (1999 p.235), cites that there was no 

evidence of informality i.e. informal trading in Polokwane CBD around early 1990s. However, 

it is evident that spatial transformation in post-apartheid era contributed to concentration of 

informal traders in major urban centres of Polokwane as presented in Plate 9.11.  
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Plate 9.11: Informal trading in Polokwane 

Source: Author, 2020 

Literature reveals that local authorities around the world and in South Africa are failing to 

provide adequate and quality basic services to increasing urban population, despite having 

financial support from the central government (Chipu 2011 p.iii). In addition to this, a study by 

Chipu (2011 p.3) cites despite Polokwane’s 86,46% capital budget for infrastructure 

development and basic service provision for the financial year 2008-10, communities still 

complain of poor quality services. Mmola (2012 p.64) concurs with this, stating that there are 

basic service delivery issues experienced in rural communities of Polokwane. On the contrary, 

despite the increasing population in the City, findings of StatsSA 2016 community survey 

presented in table 9.15 reveals that majority of the residents in both urban, traditional and farm 

areas consider the quality of service provision as good and average.     

 

 

 

 

 

 

 



304 
 

Table 9.15: Rating of the overall quality service provision in Polokwane 
Rating of the 

overall 
quality 

Geo type Good % Average % Poor % 
No 

access 
% 

Do 
not 
use 

% 
Unspecifie

d 
% 

Water 
Services 

Urban 162827 20,43 88629 11,12 19427 2,44 863 0,11 250 0,03 88 0,01 

Traditional 188232 23,61 190462 23,89 116087 14,56 17817 2,24 386 0,05 750 0,09 

Farms 8595 1,08 1715 0,22 700 0,09 299 0,04 -  - - 

Refuse 
removal 

Urban 189598 23,79 70430 8,84 9328 1,17 2091 0,26 702 0,09 35 0,00 

Traditional 70771 8,88 124768 15,65 88311 11,08 209562 26,29 19419 2,44 903 0,11 

Farms 6476 0,81 1328 0,17 488 0,06 2632 0,33 385 0,05 - - 

Electricity 
supply 

Urban 157299 19,73 88855 11,15 22357 2,80 1949 0,24 1407 0,18 217 0,03 

Traditional 335637 42,11 124897 15,67 27147 3,41 23349 2,93 2079 0,26 626 0,08 

Farms 8218 1,03 2085 0,26 366 0,05 451 0,06 188 0,02 - - 

Toilet/ 
sanitation 

Urban 191479 24,02 66023 8,28 12836 1,61 847 0,11 670 0,08 230 0,03 

Traditional 171774 21,55 166610 20,90 109971 13,80 55706 6,99 8495 1,07 1178 0,15 

Farms 8950 1,12 1510 0,19 432 0,05 93 0,01 323 0,04 - - 

Source: StatsSA SuperCROSS 2016 

Good-average overall quality rating of service provision in the City of Polokwane, proves that 

the City is performing well despite having pressure from rapid urbanization and spatial 

transformation initiatives in the city. Furthermore, the City acknowledges that spatial 

transformation is increasing service delivery backlogs. In support of this, Polokwane (IDP 2020 

p.179) reveals the service backlog of; roads (6 131.5km), waste (84 281HH), housing (65 000 

HH), electricity (11307HH), sanitation (92 815HH) and sanitation (40585HH). 

9.4.2 Poor social cohesion, housing shortage and crime,  

Spatial transformation is contributing to poor social networks, connectedness, solidarity and 

community support in the City of Polokwane. A study by ACMS and WITS (2012 p.46) on 

migration in Polokwane points out that a large proportion of migrants both internal and 

international had no place to borrow money  in case of emergency because they lacked strong 

social relations with their neighbours. In particular, there is lack of trust, and community 

integration leading to poor social cohesion in the City of Polokwane (African Centre for 

Migration & Society & Feinstein International Centre (ACMS and FIC) & WITS 2012 p.51). 

Lack of social cohesion in the City is also being exacerbated by social class segregation 

between the rich and the poor, and through development of gated communities characterized 

by target hardening (Lukhele 2015 p.97). This concurs with Ibrahim (2017 p.11) who pointed 

out that extensive up market developments in Toronto Canada, are contributing to poor social 

cohesion, as low income earners are spending nearly 50% of their salary on housing. This 

pushes them out of the inner city, further increased “socio-spatial inequality and polarisation” 

(Walks 2001 p.436; Brushett 2001 p.18). 
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In addition, spatial transformation results in increased urban population, ultimately leading to 

increased housing supply shortages. Similarly, increased population in the City of Polokwane 

has caused social and non-social housing shortages (Polokwane 2020 p.138). In support of 

this, the housing backlog for 2008 was 35 627 (Polokwane IDP 2008 p.27), and has 

significantly increased with the rise of population in the City to 65 000 in 2019 (Polokwane IDP 

2020 p.179). Although, spatial transformation is contributing to increased housing backlog in 

the City, it must be acknowledged that Polokwane has development plans in place to reduce 

this challenge. In support of this Polokwane (2020 p.138) points out that the major three 

proposed housing developments in the City include social housing projects; Ga-Rena Phase 

2, Ext 76 rental housing, and Student accommodation (Ext 106 and 108). These results of 

housing backlogs in Polokwane concurs with case study literature that the implication of spatial 

transformation include housing shortages in cities around the world (Terruhn 2020 p.134; Zari 

2018 p.170; Ibrahim 2017 p.8; Stats Canada 2016 p.14; Salmon 2015 p.2). 

Polokwane (CBD PLAN 2005 p.99) adds that spatial transformation, has resulted in aspects 

such as increasing crime rates and poor by-laws enforcement in the City. In addition to this, 

there are also increasing cases of vandalism and theft of available infrastructure, such as the 

iron manhole covers which is a threat to peoples safety in the City ( Polokwane 2020 p.176). 

To get better nuanced understanding of the level of safety in Polokwane, table 9.16 shows 

that only 5,2% (41 748) of 792127 people in the City were victims of crime. In addition to this 

522188 people (65,51%) feel that the City is very safe and further 183188 (22,98%) view it as 

fairly safe compared to 34559 (4,34%) people that feel the city as very unsafe. This denotes 

that the issue of criminality can not be dismissed in Polokwane, however its magnitude is not 

severe and it does not pose a huge threat to migrants coming to the City.  

Table 9.16: Victims of crime and Safety in Polokwane 2016 Community Survey 

Victim of crime 
Number of 

people 
Percentage Safety Number of people  Percentages 

Yes 
41748 

5,2% 
Very safe 

522188 65,51% 

No 
750770 

94.2% 
Fairly safe 

183188 22,98% 

Do not know 
3387 

0,4% 
A bit unsafe 

56849 7,13% 

Unspecified 
1222 

0.2% 
Very unsafe 

34559 4,34% 

Total 
797127 

100% 
Unspecified 

344 0,04% 

  Total 
797127 100% 

Source: StatsSA SuperCROSS 2016 

The low rate of people that are victims of crime is attributed to concentration of crime hotspots 

in certain areas in the City such as the urban centres. Feinstein IC & WITS (2012 p.50) in their 

study pointed out that more than one-fifth or +160 from 800 of the participants were victims of 

theft in City. Interestingly, the researcher and the team of research assistants were also victims 



306 
 

of theft during the field survey in Polokwane CBD. These results concurs with Munzwa and 

Wellington (2010 p.139), that implications of spatial transformation include increased poor 

safety concerns in cities. However the nature, and extent of severity of criminal activities differs 

between cities, in this study, the low rates of victims of crime, corroborates with the view that 

Polokwane is a safe area making it a favourable destination for most people.  

9.4.3 Spatial segregation. 

Donaldson and Kotze (2006 p.571) pointed out that spatial segregation was embedded in the 

establishment of the City, along race and socio-economic status. In line with this perspective, 

it can be acknowledged that spatial transformation contributed to significant racial 

desegregation in the city as presented in figure 7.12. SACN (2014 p.23) concurs with this 

citing that in post-apartheid era blacks had access to buy properties in previously white owned 

areas leading to racial desegregation. In addition to this, Donaldson and Kotze (2006 p.572) 

cites that eight years after abolishment of apartheid legislations Polokwane’s level of racial 

desegregation was averaging up to 32%. The white suburbs that experienced highest 

desegregation were Penina Park (44%) and Flora Park Park (62%). In addition, a key 

informant reiterated that spatial transformation contributed to desegregation stating that;  

“not only white people stay there anymore in Penina Park, there are now a lot of black people 

staying there now, owning properties…promoting integration and sharing of resources” (Key 

informant: HDA). 

On the contrary, there is also another form of segregation emerging in the City, which social 

class-based segregation between the rich and the poor. Donaldson and Kotze (2006 p.567); 

Donaldson and van de Merwe (1999 p.238) pointed out that there are various structural forces 

perpetuating the inherent reality of socio-spatial segregation in the City. In particular gated 

communities are being developed and other elite suburbs are noticed in the City. For example 

Ster Park suburb, an upmarket area is nicknamed ‘Tender park’ for the high income earners 

and those getting huge tenders (SACN 2014 p.24). Thus, it is evident that implications of 

spatial transformation manifests itself in spatial injustice, as evidenced in the case study of 

Auckland which resulted in reinforced segregation by making the City liveable for the rich only 

such as land owners, developers and investors (Cole 2017 p.1; Salmon 2015 p.51). 

Similarly, the manifestation of spatial transformation in increased property prices is also 

reinforcing spatial segregation between different social classes in the City of Polokwane. In 

the view of the spatial justice theory, this implies injustice through spatial disparities on where 

different social classes live in relation to areas of opportunities. Interestingly, the high income 

earners live in their own affluent communities (Bendor, Welgelegen) closer to opportunities 

and the city centre were as the poor, low income earners are forced to live in areas far away 
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from areas of economic opportunities were rental are cheaper. This concurs with the view that 

South African cities are still deeply divided along societal class contributing to spatial 

inequalities (Polokwane 2013d p.26). 

9.5 Governance and political implications of spatial transformation 

To analyse governance and political implications of spatial transformation in the City of 

Polokwane, exploratory factor analysis (EFA) was employed. The results for the correlation 

coefficient matrix for the 10 items that were used in the questionnaire measurement instrument 

are presented in table 9.17.  

An initial analysis was run and it was noticed that variable 7 was cross-loading strongly on 2 

latent factors. It was dropped and the analysis was run again and a simple structure was 

obtained. Table 9.17 shows the correlation matrix on variables of social and cultural norms 

driving spatial transformation. 

Table 9.17: Correlation Matrixa governance and political implications of spatial transformation 
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Implications.ST-GP.1 1.000         

Implications.ST-GP.2 .471 1.000        

Implications.ST-GP.3 .364 .490 1.000       

Implications.ST-GP.4 .268 .293 .379 1.000      

Implications.ST-GP.5 .221 .175 .332 .510 1.000     

Implications.ST-GP.6 .187 .246 .317 .314 .447 1.000    

Implications.ST-GP.8 .167 .288 .325 .263 .301 .372 1.000   

Implications.ST-GP.9 .213 .224 .255 .266 .270 .230 .478 1.000  

Implications.ST-GP.10 .143 .201 .216 .240 .254 .245 .346 .443 1.000 

a. Determinant = .112 

Source: Author, 2019 

In assessing the problems of multicollinearity the study followed rules highlighted in a study 

by Ashehri (2012) and augmented by checking the computed determinant score i.e. rule of 

thumb for absence of multicollinearity  >0.00001.Table 9.17 shows that the determinant score 

is 0.112, which is greater than the suggested rule of thumb score. Therefore, the variables 

seems to have a patterned relationship and there is the absence of multicollinearity problem.  

 
The factorability of output matrix, was scrutinized using the statistical procedures, Kaiser-

Meyer-Olkin (KMO) and Bartlett’s test of sphericity as highlighted in a study by Bai, Hira and 

Deshpande (2016). The results for these two statistical procedures are presented in table 

9.18. 
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Table 9.18: KMO and Bartlett's Test: variables on governance and political implications of 

spatial transformation  

Kaiser-Meyer-Olkin MSA. .806 

Bartlett's Test of Sphericity Approx. Chi-Square 824.093 

df 36 

Sig. .000 

Source: Author, 2019 

The results presented in table 9.18 shows that, computed KMO statistic 0.806, is greater than 

0.50 recommended in a study by Lin and Wu (2016), indicating sampling adequacy. The 

computed statistic for Bartlett’s test of sphericity, Approx. Chi-square x2 = 824.093, (df) 36, 

Sig. value is statistically significant (less than 0.05) at p < 0.001, demonstrating that R-matrix 

is not an identity matrix. The reproduced correlations matrix was also assed to check the 

residuals that were computed between observed and reproduced correlations, there were 2 

(5.0%) nonredundant residuals with absolute values greater than 0.05, which is way below the 

acceptable value of <50% (Field 2009). The computed anti-image matrixa showed that the 

diagonal values of individual variables KMO criterion for measurement of sampling adequacy 

(MSA) ranged between 0.757a to 0.851a which is above the acceptable values of >0.50. In 

view of Field (2009; 2013), these results indicates that variables included in this analysis have 

adequate relationships for EFA as distinct and reliable factors can be yielded that are useful 

in determining governance and political implications of spatial transformation in the City of 

Polokwane. The computed factor analysis output for variables on governance and political 

implications of spatial transformation is presented in table 9.19. 

Table 9.19: Rotated Factor Matrixa: variables on governance and political implications of 

spatial transformation 

 

Factor 

1 2 3 

Implications.ST-GP.2.Conflicts between municipality and traditional authorities over land .803   

Implications.ST-GP.3.Lack of transfer of powers from government to municipality .547   

Implications.ST-GP.1.Land use control challenges .538   

Implications.ST-GP.5.Municipality has inadequate capacity to control developments  .838  

Implications.ST-GP.4.Development conflicts between municipality & traditional authorities  .521  

Implications.ST-GP.6.Corruption on distribution of resources and opportunities  .444  

Implications.ST-GP.9.Inadequate government infrastructure development fun   .726 

Implications.ST-GP.8.Exclusion of people in municipal decision making processes   .578 

Implications.ST-GP.10. Community organizations fighting for illegal settlers   .533 

Eigenvalues 3.405 1.218 1.035 

Cumulative percentages of variance 37.83 51.36 62.86 

Extraction Method: Principal Axis Factoring.  Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 4 iterations.  

Source: Author, 2019 
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Table 9.19 presents the factor loadings of the 9 variables from the measurement instrument 

on governance and political implications of spatial transformation in the City of Polokwane. 

These results show that all 9 variables included in the measurement instrument are of practical 

significance, because the factor loading values for all the variable exceeded 0.40 as 

recommended by Field (2009; 2013).   

This study adopted multiple approaches in determining the number of factors to retain namely; 

percentage (%) of variance i.e. above 50% Williams et al., (2010 p.6), Kaiser criterion i.e. 

retain latent factors with eigenvalues above 1.0 (Azevedo et al., 2019; Yong and Pearce 2013), 

and scree test (Yong and Pearce 2013). The scree test results for variables from the 

measurement instrument on governance and political implications of spatial transformation in 

the City of Polokwane are shown in figure 9.7.  

Figure 9.7: Scree plot variables on governance and political implications of spatial 

transformation 

Source: Author, 2019 

Figure 9.7 depicts supporting evidence that the measurement scale used has three-factor 

solution that explain the analysis problem governance and political implications of spatial 

transformation in the City of Polokwane. These underlying four factors are summarised in table 

9.20. 
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Table 9.20: latent factor names: variables on governance and political implications of spatial 

transformation 
Factor 
number 

Factor name % of 
variance 

variables contributing to a latent factor 

1 Land and power 
challenges 

37.83 Implications.ST-GP.2.Conflicts between municipality and traditional authorities 
over land 
Implications.ST-GP.3.Lack of transfer of powers from government to 
municipality 
Implications.ST-GP.1.Land use control challenges 

2 Lack of capacity 
and development 
conflicts 

13.53 Implications.ST-GP.5.Municipality has inadequate capacity to control 
developments 
Implications.ST-GP.4.Development conflicts between municipality & traditional 
authorities 
Implications.ST-GP.6.Corruption on distribution of resources and opportunities 

3 Marginalization of 
the poor 

11.51 Implications.ST-GP.9.Inadequate government infrastructure development fun 
Implications.ST-GP.8.Exclusion of people in municipal decision making 
processes 
Implications.ST-GP.10. Community organizations fighting for illegal settlers 

Source: Author, 2019 
Table 9.20 shows that the 9 variables were reduced into three latent factors namely: land and 

power challenges; lack of capacity and development conflicts; and marginalization of the poor. 

These extracted latent factors are presented using the mathematical model (4.1) in relation to 

measured variables as follows; 

𝑌𝑖 =  𝑏1𝑋1𝑖 + 𝑏2𝑋2𝑖 + ⋯ + 𝑏𝑛𝑋𝑛𝑖 + 휀𝑖 

𝟏. 𝐿𝑎𝑛𝑑 𝑎𝑛𝑑 𝑝𝑜𝑤𝑒𝑟 𝑐ℎ𝑎𝑙𝑙𝑒𝑛𝑔𝑒𝑠𝑖 = 0.803𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐺𝑃2𝑖 +

0.547𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐺𝑃3𝑖 + 0.538𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐺𝑃1𝑖 + 휀𝑖  

2.𝐿𝑎𝑐𝑘 𝑜𝑓 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑎𝑛𝑑 𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡 𝑐𝑜𝑛𝑓𝑙𝑖𝑐𝑡𝑠𝑖 = 0.838𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐺𝑃5𝑖 +

0.521𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐺𝑃4𝑖 + 0.444𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐺𝑃6𝑖 + 휀𝑖  

𝟑. 𝑀𝑎𝑟𝑔𝑖𝑛𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑜𝑜𝑟𝑖 = 0.726𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐺𝑃9𝑖 +

0.578𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐺𝑃8𝑖 + 0.533𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝐺𝑃10𝑖 + 휀𝑖  

9.4 

9.5.1. Land and power challenges,  

Polokwane (2020 p.90) points out that the city “owns a sizable number of land parcels within 

the urban area”. However, the exponential rate at which the urban population is growing at, 

these few farm portions, agricultural holdings among others are not adequate for housing 

development. In contradiction to the earlier statement, (Polokwane Economic Growth 

Research Report 2013 p.30), argues that there is shortage of land in urban areas for 

development of housing projects attributed to the sale and or leasing of municipal property for 

short term financial gain to the private sector and a lack of coordinated inter-governmental 

planning and communication. In addition to this, Polokwane (2020 p.98, 291, 766) 

acknowledges that limited availability of land in the City;  i) makes it difficult for the City to 

supply or deliver services at the rate at which the population is growing ii) causing disputes in 
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land allocation and ii) also hindering progress of special programmes by the CBO’s and NGO’s 

(Polokwane 2020 p.291). To add on, shortage of land in Polokwane, is posing a burden to the 

City, cemeteries are ending up being established in environmentally sensitive areas to 

accommodate the increasing demand for burial sites (Polokwane 2020 p.200).  

In another perspective, Polokwane (2020 p.340) cites that the available land owned by the 

City for future strategic developments is not serviced minimizing the potential availability of 

that land worsening the shortage of land required for development . Department of Rural 

Development and Land Reform cited in Polokwane (2020 p.753) concurs that land scarcity is 

a challenge in South African cities worsened by land invasions that are politically motivated. 

Similarly, New Petersburg land was invaded by informal settlers early 1990’s and the 

municipality through the claims and restitution process donated land at Polokwane Ext 40 for 

the restitution purpose for those who were forcefully removed from this area (Polokwane 2020 

p.767).  

Although municipalities and traditional authorities are known of having power challenges over 

land. However in the context of Polokwane, it is argued that, the tribal authorities receive a 

stipend, cell phone allowance on a monthly basis and they also participate actively in 

programmes planned by the municipality (Polokwane 2020 p.284).  

9.5.2. Lack of capacity and development conflicts   

Chipu (2011 p.iii) cites that Polokwane has the necessary institutional capacity to fulfil its 

constitutional developmental mandate. This, concurs with the City’s accreditation to level 2 

housing function, a decentralization of functions from the provincial government proving that 

Polokwane has the required institutional capacity to manage such projects. However, the 

municipality does not have the financial capacity to provide all the required service resulting 

in increased service backlogs. Polokwane (2020 p.251) acknowledges that the “municipality 

is experiencing challenges pertaining to funding of various key service delivery projects and 

programmes”. In particular, Polokwane (2020 p.179), pointed out that 96% of rural roads 

belong to RAL. Although the municipal council budgeted R84.5million, to rehabilitate the roads 

for 2018/2019 financial, implementing 19km per year takes 320 years for the municipality to 

reduce the roads backlog. This denotes that Polokwane lacks the financial capacity to reduce 

the rural roads backlog timely amidst spatial transformation, rapid urbanisation and expansion 

of human settlements. Therefore, the municipality needs to enter an MoU, with RAL as 

approximately R2.57Billion is required to upgrade and rehabilitate the roads (Polokwane 2020 

p.179). de Villas and Kalema (2005 p.88) echoed that without financial support from other 

spheres of government the City will not be able to meet the basic service needs of the 

communities. This concurs with Wei (2012 p.404); Lindau et al., (2010a p.23) that spatial 
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transformation has implications on funding required for infrastructure development to support 

the increasing population in cities.     

Development conflicts are arising in Polokwane because of uncoordinated developments in 

tradition rural areas as directed by tribal authorities is negatively affecting the capacity and 

budgeting of the City to provide basic services (Polokwane 2020 p.176). In addition to this a 

key informant pointed out that conflict is also arising because of the, 

 “issue on land invasion, Disteneng invaded long ago, and recently the land has been rezoned 

as residential area. When the municipality relocated the residents to another site. This informal 

settlement was further invaded by more people. Municipality prioritises those in informal 

settlements side lining those who applied for housing and are on the waiting list.” (Key 

informant: CoGHSTA) 

In support of these development conflicts arising in the City Polokwane (2020 p.92) states that 

the City “obtained court orders” to assist in preventing and protecting approximately 11 land 

parcels and 6 farms from land invasions for effective land use management. In another 

perspective, Polokwane (2020 p.768); Polokwane (IDP 2008 p.81) points out that there are 

conflicts that the City is confronted with resulting in blocking of various projects. In particular, 

between 1994 to 2010 approximately 5 000 housing units at various development stages were 

reported to have been blocked because of conflicts with the community. A forensic study by 

the NHBRC pointed out that approximately R500million is required to finish these housing 

units (Polokwane 2020 p.768). This concurs with discussion in the case study reviews by 

Arandelovic and Bogunovich 2014 p.6); Lindau et al., (2010a p.23) that spatial transformation 

results in implications such as development conflicts in cities. Polokwane (2020 p.341) also 

pointed out that part of the challenges being faced by the City regards to community 

perceptions with regards to corruption in the municipality. 

9.5.3. Marginalization of the poor 

The implications of spatial transformation in Polokwane also includes marginalization of the 

poor. In support of this SACN (2014 p.12); de Villas and Kalema (2005 p.88)  pointed out that 

most poor people and other traditional authorities in the rural areas are excluded from 

meaningful participation in the development of Polokwane. This is further evidenced by 

rejection of some projects proposed by the municipality in the rural areas, a development 

conflict arising from poor citizen participation (SACN 2014 p.13). Mojapelo (2010 p.53), 

support this citing that communities are marginalized in the processes relating to projects 

implemented in their communities. They only learn about certain projects during IDP 

consultations and detailed information about the projects is not communicated they are not 

part of the project implementation scope. Hence they only happen to know further details when 

the contractors are already on site to kickstart infrastructure development projects. Mmola 
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(2012 p.ii), also reiterates that some stakeholders from poor rural communities are not 

consulted and do not participate in making service delivery decisions. Along the same lines 

findings by Mathonsi (2016 p.100) reveals that respondents pointed out that there is exclusion 

of people in processes of local economic development (LED) projects. Polokwane (2013d 

p.26), echoes these sentiments, arguing that apartheid planning contributed significantly to 

the current spatial fragmentation which left the poor marginalized, and such a phenomenon 

still remains being reinforced by current housing initiatives. All this, suggest that spatial 

transformation in Polokwane is contributing to the reinforcement of marginalization of the poor. 

9.6 Spatial planning, monitoring and evaluation implications of spatial transformation 

To analyse the spatial planning, monitoring and evaluation implications of spatial 

transformation in the City of Polokwane, exploratory factor analysis (EFA) was employed. The 

results for the correlation coefficient matrix for the 9 items that were used in the questionnaire 

measurement instrument are presented in table 9.21.  

Table 9.21: Correlation Matrixa Spatial planning, monitoring and evaluation implications of 

spatial transformation 
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Implications.ST-SPME.1. 1.000         

Implications.ST-SPME.2. .433 1.000        

Implications.ST-SPME.3. .218 .471 1.000       

Implications.ST-SPME.4. .204 .235 .419 1.000      

Implications.ST-SPME.5. .205 .218 .247 .436 1.000     

Implications.ST-SPME.6. .158 .193 .263 .318 .557 1.000    

Implications.ST-SPME.7. .150 .180 .215 .248 .317 .408 1.000   

Implications.ST-SPME.8. .142 .159 .179 .232 .222 .334 .417 1.000  

Implications.ST-SPME.9. .084 .126 .181 .285 .263 .213 .385 .537 1.000 

a. Determinant = .111 

Source: Author, 2019 

In assessing the problems of multicollinearity the study followed rules highlighted in a study 

by Ashehri (2012) and augmented by checking the computed determinant score i.e. rule of 

thumb for absence of multicollinearity  >0.00001.Table 9.21 shows that the determinant score 

is 0.111, which is greater than the suggested rule of thumb score. Therefore, the variables 

seems to have a patterned relationship and there is the absence of multicollinearity problem.  

The factorability of output matrix, was scrutinized using the statistical procedures, Kaiser-

Meyer-Olkin (KMO) and Bartlett’s test of sphericity as highlighted in a study by Bai, Hira and 

Deshpande (2016). The results for these two statistical procedures are presented in table 

9.22. 
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Table 9.22: KMO and Bartlett's Test: variables spatial planning, monitoring and evaluation 

implications of spatial transformation 
Kaiser-Meyer-Olkin MSA .745 

Bartlett's Test of Sphericity Approx. Chi-Square 861.210 

df 36 

Sig. .000 

Source: Author, 2019 
The results presented in table 9.22 shows that, computed KMO statistic 0.745, is greater than 

0.50 recommended in a study by Lin and Wu (2016), indicating sampling adequacy. The 

computed statistic for Bartlett’s test of sphericity, Approx. Chi-square x2 = 861.210, (df) 36, 

Sig. value is statistically significant (less than 0.05) at p < 0.001, demonstrating that R-matrix 

is not an identity matrix. The reproduced correlations matrix was also assed to check the 

residuals that were computed between observed and reproduced correlations, there were 7 

(19.0%) nonredundant residuals with absolute values greater than 0.05, which is way below 

the acceptable value of <50% (Field 2009). The computed anti-image matrixa showed that the 

diagonal values of individual variables KMO criterion for measurement of sampling adequacy 

(MSA) ranged between 0.680a to 0.856a which is above the acceptable values of >0.50. In 

view of Field (2009; 2013), these results indicates that variables included in this analysis have 

adequate relationships for EFA as distinct and reliable factors can be yielded that are useful 

in determining spatial planning, monitoring and evaluation implications of spatial 

transformation in the City of Polokwane. The computed factor analysis output for variables on 

spatial planning, monitoring and evaluation implications of spatial transformation is presented 

in table 9.23.  

Table 9.23: Rotated Factor Matrixa: variables on governance and political implications of 

spatial transformation 

 

Factor 

1 2 3 

Implications.ST-SPME.5.The place is separated far from other areas .775   

Implications.ST-SPME.6.The Places are not easy to get access to .623   

Implications.ST-SPME.4.Loss of agricultural land to urban developments .438   

Implications.ST-SPME.8.Developments not compliant to land use plans  .761  

Implications.ST-SPME.9.Inadequate technical resources to manage spatial changes  .659  

Implications.ST-SPME.7.Uneven developments around  .480  

Implications.ST-SPME.2.Outward expansion of developments on edges of the city   .856 

Implications.ST-SPME.3.Many service malls are being  developed around the city   .519 

Implications.ST-SPME.1.Houses spaced far from each other   .453 

Eigenvalues 3.22 1.38 1.03 

Cumulative percentage of variance 35.78 51.13 62.52 

Extraction Method: Principal Axis Factoring. Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 5 iterations. 

Source: Author, 2019 
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Table 9.23 presents the factor loadings of the 9 variables from the measurement instrument 

on spatial planning, monitoring and evaluation implications of spatial transformation in the City 

of Polokwane. These results show that all 9 variables included in the measurement instrument 

are of practical significance, because the factor loading values for all the variable exceeded 

0.40 as recommended by Field (2009; 2013). This study adopted multiple approaches in 

determining the number of factors to retain namely; percentage (%) of variance i.e. above 50% 

Williams et al., (2010 p.6), Kaiser criterion i.e. retain latent factors with eigen values above 1.0 

(Azevedo et al., 2019; Yong and Pearce 2013), and scree test (Yong and Pearce 2013). The 

scree tests results for variables from the measurement instrument on spatial planning 

monitoring and evaluation implications of spatial transformation in the City of Polokwane are 

shown in figure 9.8.  

Figure 9.8: Scree plot spatial planning, monitoring and evaluation implications of spatial 

transformation 

Source: Author, 2019 

Figure 9.8 depicts supporting evidence that the measurement scale used has three-factor 

solution that explain the analysis problem governance and political implications of spatial 

transformation in the City of Polokwane. These underlying four factors are summarised in table 

9.20. 
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Table 9.24: latent factor names: variables on spatial planning, monitoring and evaluation 

implications of spatial transformation 
Factor 
number 

Factor name % of 
variance 

variables contributing to a latent factor 

1 Spatial mismatch 35.78 Implications.ST-SPME.5.The place is separated far from other areas 
Implications.ST-SPME.6.The Places are not easy to get access to 
Implications.ST-SPME.4.Loss of agricultural land to urban developments 

2 Land use control 
challenges 

15.35 Implications.ST-SPME.8.Developments not compliant to land use plans 
Implications.ST-SPME.9.Inadequate technical resources to manage spatial 
changes 
Implications.ST-SPME.7.Uneven developments around 

3 Urban sprawling  11.39 Implications.ST-SPME.2.Outward expansion of developments on edges of the 
city 
Implications.ST-SPME.3.Many service malls are being  developed around the 
city 
Implications.ST-SPME.1.Houses spaced far from each other 

Source: Author, 2019 
 

Table 7.24 shows that the 9 variables were reduced into three latent factors namely: spatial 

mismatch; land use control challenges; and urban sprawling. These extracted latent factors 

are presented using the mathematical model (4.1) in relation to measured variables as follows; 

𝑌𝑖 =  𝑏1𝑋1𝑖 + 𝑏2𝑋2𝑖 + ⋯ + 𝑏𝑛𝑋𝑛𝑖 + 휀𝑖 

𝟏. 𝑆𝑝𝑎𝑡𝑖𝑎𝑙 𝑚𝑖𝑠𝑚𝑎𝑡𝑐ℎ𝑖 = 0.775𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑃𝑀𝐸5𝑖 +

0.623𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑃𝑀𝐸6𝑖 + 0.438𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑃𝑀𝐸4𝑖 + 휀𝑖  

2.𝐿𝑎𝑛𝑑 𝑢𝑠𝑒 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑐ℎ𝑎𝑙𝑙𝑒𝑛𝑔𝑒𝑠𝑖 = 0.761𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑃𝑀𝐸8𝑖 +

0.659𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑃𝑀𝐸9𝑖 + 0.480𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑃𝑀𝐸7𝑖 + 휀𝑖  

𝟑. 𝑈𝑟𝑏𝑎𝑛 𝑠𝑝𝑟𝑎𝑤𝑙𝑖𝑛𝑔𝑖 = 0.856𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑃𝑀𝐸2𝑖 +

0.519𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑃𝑀𝐸3𝑖 + 0.453𝐼𝑚𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠. 𝑆𝑇_𝑆𝑃𝑀𝐸1𝑖 + 휀𝑖  

9.5 

 

9.6.1 Spatial mismatch 

Dispersed settlement patterns in the City are contributing to spatial mismatch, which presents 

challenges on strategic planning. Polokwane (Polokwane 2013d p.30) states that, shortage of 

land is contributing to development of new housing far from areas with economic opportunities. 

Consequently, this has resulted in increased travel expenditure, impeding on upliftment of 

individuals quality of life. Polokwane (IDP 2020 p.98), states that spatial mismatch in the City 

is also resulting from uncoordinated spatial developments such as human settlements. This 

was further worsened by lack of land use scheme covering the whole municipal wide area, 

rural villages, farms and tribal land were previously excluded. Through the development 

directions of SPLUMA 2013, the municipality made efforts to develop a land use scheme for 

the previously excluded rural areas and was approved in 2017.  
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9.6.2 Land use control challenges 

There are illegal land uses arising in the City attributed to increasing urban population. For 

example the north-west area of Polokwane CBD is concentrated with illegal land uses such 

as rental backyard housing and boarding houses for student accommodation (Polokwane IDP 

2020 P.113). This is also extending to illegal connections of electricity, sanitation water and 

portioning of buildings. Polokwane (Polokwane 2013d p.30); Polokwane (2020 p.341) adds 

that land use challenges are also attributed to i) lack of appropriate frameworks guiding 

development, such as local spatial development frameworks, ii) poor implementation of the 

existing frameworks and iii) poor coordination between rural and urban developments. A key 

informant also supported that land use control is a challenge in the City stating that,  

“…number 1 we have SDF that was adopted 2010. Its very old and it doesn’t comply with our 

new laws legislation and that SDF doesn’t talk to the current situation on the ground and we 

need a study work for us our future expectations of how the city will look like 20 years to come. 

because for now we don’t have spatial development framework though for now we are still 

working on the process of reviewing our SDF….” (Key informant: Municipal Official). 

Land use control in the City is also being affected because the geospatial  data for the 

municipality is still lacking,  existing water valves are not  indicated in some areas. This results 

in water infrastructure damages during construction and paving of drive ways in several 

residential areas and also delays in maintenance as the damaged pipes cannot be easily 

located (Polokwane 2020 p.176). 

In another perspective, Polokwane (2008 p.172) raised a concern over incompatibility of land 

uses in the City arising from spatial transformation. In addition, a key informant echoes that 

land use management is also an issue in the rural areas of Polokwane indicating that;  

“the municipality does not have capacity to monitor land use activities, incompatible land uses 

in rural areas taverns are also found next to schools which is a bad thing. People don’t know 

that they should apply, and that there are procedures to follow to get land use rights. When 

we go there and explain what land use rights are they get surprised and some said we don’t 

know about these things.  We don’t even know which department at municipality that deals 

with that. The problem between the municipality, community and other stakeholders, is the 

municipality.  They are suppose to do public participation, land use awareness workshops and 

educate people  from rural areas and what not.. but they are taking the responsibility and 

giving  it to CoGHSTA, yet this department  is there to support policy implementation.  So 

since the municipality is not doing it, we are now educating the people in our workshops.” (Key 

informant: CoGHSTA). 
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Polokwane, (2020 p.86) acknowledges that the department of CoGHSTA is assisting the 

municipality in capacity building of tribal authorities since they have mixed challenges in 

relation to land use management. SACN (2014 P.12) pointed out that there is lack of capacity 

development programmes facilitated by the municipality for various stakeholders including 

traditional authorities which affect participation and land use management. . This denotes that 

spatial transformation is affecting the municipality, which is now failing to keep up with its 

responsibilities on capacity building of various stakeholders such as tribal authorities in land 

use management. This has far reaching implications because lack of coordinated 

developments continue to increase the service delivery backlog of the municipality. 

9.6.3 Urban sprawling 

Polokwane spatial composition is characterised by spatial fragmentation between urban and 

rural areas as presented in figure 7.13. In support of this, spatial transformation through 

municipal boundary redetermination increased spatial fragmentation between the urban and 

rural land composition in the City of Polokwane, more rural land was added making it 

approximately 70% rural (Abrahams 2017 p.4).  The implication of  this spatial characterization 

resembles a sprawling City making it difficult to provide basic services and infrastructure 

needs. Developments in the peri-urban and rural land adjacent to the City is also contributing 

to urban sprawl of Polokwane. In support of this, a key informant pointed out that, 

“…in a radius of about 20 km from the urban build up you then have elements of the tribal 

authority ownership. This is where people mostly from my understanding middle class people 

who are now sort of moving from the inner cities to stay in the periphery that has resulted in 

the rapid growth in those growth points in the urban edge or just outside the urban edge...” 

(Key informant: Municipal Official).  

Polokwane (IDP 2008 p.14) reiterates that the City is experiencing expansion of residential 

areas leading to urban sprawl. In line with this perspective, Polokwane (2020 p.89) raised a 

concern that spatial transformation projections such as the projected 2030, 2050 urbanization 

rates put pressure on spatial planning of the city to reduce urban sprawling. This concurs with 

concerns raised by Bernt et al., (2013 p.14).; Early et al., (2015 p.223); Salmon (2015 p.27); 

Wei (2012 p.403); Munzwa and Wellington (2010 p.138) that spatial transformation 

implications include urban sprawling or spatial splintering of cities. 

9.7 Chapter summary 

This chapter employed EFA to determine the implications of spatial transformation in the City 

of Polokwane. The findings from this chapter suggests that although cities are complex 

systems, central to the implications of spatial transformation is unprecedented rate of 
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urbanisation. Population growth is acting as a catalytic factor, it contributed to the various 

complex implications of spatial transformation. The identified implications of spatial 

transformation in this study were broadly categorized as environmental, economic, social, 

governance/political and spatial planning motoring and evaluation.    
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CHAPTER 10 SUMMARY, CONCLUSION AND RECOMMENDATIONS 

10.1 Introduction 

Following the analysis, presentation and discussion of findings in line with the study objectives, 

literature review, established theoretical and analytical framework in the previous chapters, 

this chapter presents the summary, conclusion and recommendations from this thesis. This 

chapter is divided into seven sections, the structure is as presented in figure 10.1.     
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Figure 10.1: Chapter 10 Orientation 

Source: Author, 2020 

This study was set out to explore spatial transformation in the City of Polokwane an 

intermediate City in South Africa. Theoretical literature highlights a knowledge gap on spatial 

transformation of cities around the world (Parnell and Oldfield 2014, p.4). In addition, spatial 
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transformations of smaller and intermediate cities are even less explored, in the Global South 

(Steel, 2013 p.239) and usually not included in the realm of understanding cities (Marais & 

Visser 2008, p.iii). Particularly, spatial transformation in Sub Saharan Africa small and 

intermediate towns is not given adequate attention by academics and policy makers. This is 

largely attributed to the fact that there is no standard approach or framework for tracking 

spatial transformation in cities.  

Additional challenges include inadequate application of existing tools, inability to develop 

necessary tools/frameworks, lack of easily available and interoperability of data, capacity 

constraints, and insufficient resources required to track spatial transformation. In the context 

of South Africa, the understanding of realities on spatial transformation in urban areas has 

been skewed towards the top nine primate cities (Marais and Nel 2019; Marais et al., 2019; 

SoCR 2016; 2011; 2006 and 2004). The cues for tracking spatial transformation has been 

long identified in various progressive policy frameworks of South Africa, what has been 

missing is an integrated framework for tracking spatial transformation. Therefore, this thesis 

sought to contribute a knowledge on this gap by focusing on spatial transformation in the City 

of Polokwane.  

The objectives of the study were to: 

i. analyse the policy framework directions for spatial transformation in the City of 

Polokwane (1996-2016) 

ii. map spatial transformation using spatial indicators in the City of Polokwane (1996-

2016) 

iii. analyse the drivers of spatial transformation in the City of Polokwane  

iv. assess the implications of spatial transformation in the City of Polokwane 

v. develop a framework for tracking spatial transformation in small and intermediate cities 

in South Africa 

To attain the aforementioned objectives of the study, the time horizon selected was 1996 to 

2016 which also aligns to the currently available South African statistical census and 

community survey data in post-apartheid era. This study adopted the pragmatic spatial 

transformation research paradigm, an overarching philosophical and theoretical framework. 

This chosen paradigm has strong philosophical foundation in mixed methods approach which 

allowed the researcher to select the possible tools and methods for data collection and 

analysis that best helps to answer the broader research aim of this thesis. Primary data was 

collected from the study sample size of 588 (507 returned) households calculated using 

Raosoft online sample size calculator. This sample size of 588 was derived with a margin error 

of 5%, the confidence level of 98.5% and a response distribution of 50%. Furthermore, other 
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primary data collection methods used include; key expert interviews, observations, and 

mapping. Secondary data was collected from the internet, geospatial data, municipal 

documents, books, academic researches, and journal publications. Data analysis included 

spatial-temporal analysis of geospatial data using GIS-ArcMap functions, quantitative data 

was analysed using Exploratory Factor Analysis in SPSS v.23, and for qualitative data 

discourse analysis was employed using deductive reasoning approach. The following section 

provides a summary of the research findings. 

10.2 Summary of empirical research findings 

The discussion in this section provides a synthesis of empirical research findings from this 

thesis with respect to the research objectives outlined in the previous section. 

10.2.1 Legislative and policy directions for spatial transformation in the City of 

Polokwane 

Findings from this thesis revealed that, objects and normative principles of legislative policy 

frameworks provided directions for spatial transformation in the City of Polokwane. These 

legislative policy documents include UN Millennium Development Goals, RSA Constitution 

1996, White Paper on Reconstruction and Development Programme 1994, Development 

Facilitation Act 67 of 1995 (Repealed by SPLUMA 16 of 2013), Urban Development 

Framework 1997, Limpopo Spatial Rationale 1999 (reviewed 2002), Municipal Systems Act 

32 of 2000, National Spatial Development Perspective 2003 (reviewed 2006), Breaking New 

Ground (BNG) 2004, National Development Plan (NDP) 2030 (2012); Spatial Planning and 

Land Use Management Act (SPLUMA) 16 of 2013. The normative principles directing spatial 

transformation in redressing apartheid spatial injustices in Polokwane that emerged from the 

discourse analysis of the legislative policy frameworks can be summed up as; sustainability, 

integration, people driven, good governance, inclusiveness, efficiency, walkability, mixed use, 

compact city, spatial targeting, human capital development, corridor and nodal development, 

racial desegregation, good quality housing, resiliency, and justice.    

In addition, the vision of the city as set out in the policy frameworks also act as the overarching 

guideline and direction for spatial transformation to redress apartheid spatial injustices and 

development imbalances. In particular, the vision of the 2010 SDF, provided directions that 

spatial transformation initiatives must promote sustainable development, reduce inequality 

and poverty. To attain this vision the spatial transformation tools and concepts that were 

adopted as directions for spatial transformation are; i) spatial concentration model combining 

selective cluster approach in rural areas aided with ii) nodal hierarchical settlement concept to 

differentiate the investment needs and potential and also, iii) identification of strategic 

development areas (SDA’s) and potential development areas (PDA’s). In addition to this, 
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spatial transformation directions from the legislative policy frameworks required the 

development of local spatial development framework plans (LSDFP) to provide land use, 

development and detailed investment guidelines. The spatial transformation directions from 

the LSDFPs are summarised as i) demarcating the urban edge, fringe and future development 

areas, ii) assessment of land ownership and potential land for residential use, iii) densification, 

iv) development corridors (DCs) and functional development areas (FDAs), v) developing 

transport infrastructure networks, i.e. N1-bypass, IRPTN – Leeto la Polokwane, vi) shopping 

centres, vi) multi-purpose community centres (MPCCs), and vii) demarcation of the urban 

development zone (UDZ) and urban renewal strategies for Polokwane CBD. These findings 

on policy directions for spatial transformation in the City of Polokwane concurs with objects 

and normative principles for spatial planning as set out by the progressive legislative policy 

frameworks in South Africa to redress the apartheid engineered spatial injustices and 

development imbalances. The findings are also in line with the case study literature, that 

legislative policy directions provide a pathway for the idealised nature of spatial transformation 

(Early et al., 2015 p.224; Lindau et al., 2010a p.17; Rosário 2016 p.114; Duarte 2011 p.86; 

Wei 2012 p.400; Qian 2012 p.432; Rabinovitch and Leitman 1996 p.52; Fan et al., 2012 p.6).          

10.2.2 Towards an integrated spatial transformation tracking framework  

The analysis of geospatial data in the City of Polokwane between 1996 and 2016, this thesis 

has provided empirical evidence with maps on spatial transformation in the City that are useful 

in shaping spatial planning and policy making. An integrated framework for tracking spatial 

transformation building on work by Turok (2014 p.74) was employed, which identified the key 

indicators that were mapped in this study using CSIR mesozone geospatial data. This was 

followed by the conceptualization of an integrated spatial transformation tracking framework.  

 10.2.2.1 Spatial changes in demographic distribution:   

a) population distribution changes - the following indicators were employed to understand 

population distribution changes; ‘total population distribution’, ‘population count change’, 

‘population change as percentage of total’. The computed values from CSIR mesozone 

geospatial data based on a percent error δ=1,92% relative to StatsSA 2016 population 

estimates, reveals that total population increased from 57821 in 1996 to 812 395 in 2016. The 

population count change revealed a pattern of rural-urban migration with major urban 

settlement clusters having the highest population gain. In particular, Seshego, Perskebult and 

Mankweng/ Badimong cluster, experienced population count change increase range of 12 501 

to 62 500. Polokwane central experienced the highest population increase within the range of 

62 501 – 76 843 people. In another perspective, of the overall population changes between 

1996 and 2016, Polokwane, Seshego, and Mankweng each experienced a population 
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increase from 10,2% to 32,1%. This denotes unprecedented rapid urbanization in the major 

urban settlement clusters in Polokwane.  

b) changes in spatial distribution of age structure: interoperability of the geospatial data 

permitted the temporal analysis of age groupings 0-14yrs, 15-64years and above 65 years of 

age. The empirical evidence revealed a significant population decrease in the rural areas for 

those aged between 0-14 years between 1996 and 2016. Those that are old aged are also 

concentrated in the major urban core settlement clusters with a population range of 2918-5836 

people, compared to most rural counterparts with a range of 187-391 old age people. Similarly, 

emergent spatial transformation revealed that those aged between 15-64 years are also 

largely concentrated in the major nodal settlement clusters; Seshego, Polokwane and 

Mankweng with population range of 37038-74104 in 2016. 

c) unemployment changes; The spatial indicators that were adopted to understand 

demographic spatial transformation in the City are; ‘percent unemployment’, ‘percent point 

change unemployment’. Findings reveal that in 1996 high unemployment levels were 

witnessed across the rural areas with the 1st order node having low unemployment range of 

519-880 (approximately 5%) people. Subsequently, spatial transformation resulted in 

increased unemployment rates in the major urban areas with a range of 21074-42163 people 

in 2016. This resulted in percent point unemployment increase of 52% in 2016 for Polokwane 

central. 

d) Change in Poverty- The findings on changes in spatial distribution of household poverty 

presented a spatial pattern that revealed widespread poverty in rural areas in 1996, The major 

urban node Polokwane central had household poverty range of 259-455 (25-29%). Spatial 

transformation that took place until 2016 revealed that rural-urban migration patterns 

perpetuated the increased concentration of poor households in the urban areas. In particular 

the major nodal areas; Polokwane, Seshego and Mankweng had household poverty range of 

1287-4808 (9,81-36,65%). 

e) Desegregation of race: Findings of this study reveals that spatial transformation patterns 

in the post apartheid era contributed to desegregation of race in the City of Polokwane. 

StatsSA 2011 census, provide empirical evidence that several wards that were predominantly 

white race are showing that a switch from a previously dominant race has taken place in 

certain wards i.e. ward 8, 20, 22, 23. In addition to this, Ward 19 was historically diverse and 

remained diverse, with ward 21 still having a single dominant race above 50%, with signs of 

race diversification. However in the rest of the other wards mostly the rural areas, the dominant 

group remained dominant (>66%) without showing any signs of diversification.  
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10.2.2.2 Changes in city structure 

a) City boundary changes: The findings of this study revealed that structural spatial 

transformation, through re-determination of municipal boundaries is regarded as significant 

component on the process of redressing the spatial injustices as echoed in the various post 

apartheid progressive policy frameworks. Consequently, the initial boundary was 

redetermined in 1994, Pietersburg TLC which incorporated the previously segregated 

Seshego township. In 1999, the municipal boundary was further redetermined combined with 

the previously excluded former rural homeland areas. In addition to this,  the boundary for City 

of Polokwane was further redetermined in 2016 to incorporate part of the dis-established 

Aganang LM. Furthermore, the findings indicates that the redetermination of City of Polokwane 

boundary resulted in increased land coverage from an estimate of 175km2 in 1994 to 

approximately 5054km2 in 2016. This is viewed as a redistributive opportunity, creating viable 

municipalities to afford the marginalized and poor an opportunity to have access to basic 

services. 

b) Changes in built-up area: The study employed a strict definition of built up areas as 

employed in the GHSL geospatial datasets, which revealed the detailed quantifications on 

spatial transformation of the built-up areas derived from the computations of pixel count for 

City of Polokwane. The findings are that, in 1975 the built-up area was only 44,2km2 (0.73%), 

this has exceedingly changed in approximately 4 decades as more anthropogenic 

developments took place which increased the built-up area. In particular, 26,9km2 built-up area 

was added as of 1990, further 67km2 which is the largest extensive increase that was recorded 

in 2000. In 2014, an additional 33,4km2 was further built resulting in the cumulative increase 

of built-up area to 2,83% which is higher compared to 1,29% that of South Africa. Therefore, 

these results depicts that the urban footprint is growing attributed to the considerable spatial 

transformation of the built-up areas. The pace, magnitude of changes in built-up areas is 

significantly different between the establishment of the city in 1886 to 1975 (0.73%), compared 

to that of 1975 to 2014 (2.83%). However, the City remains spatially fragmented with rural 

settlements dispersed across the city, a characteristic of apartheid spatial segregation and 

injustice. 

c) Changes in road transport networks; The broader structural spatial transformation of 

road transport networks in the City of Polokwane has changed significantly between 2000 and 

2019. This concurs with results presented in relation to built-up area changes, an indication of 

considerable spatial transformation across the City. The computed results pointed out that in 

the 2000s, the City had road network length of approximately 4 794km, and it increased to 9 

216km as of 2019. These results reveals that the pace at which the road network has 

increased is attributed to rapid urbanization, and the democratic government in post apartheid 
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era that seeks to ensure spatial justice, is greater than that at which the City was established 

until the year 2000. 

d) Changes in industry contribution to GVA; The socio-spatial changes in gross value 

added (GVA) contribution of different industries per mesozone, with an overlay of total GVA 

for each mesozone in ‘million’ was employed to understand the structural spatial 

transformation in the City of Polokwane. The pattern that emerged shows that in both 1996 

and 2013, the dominant economic sector (industry) across most mesozones is the category 

S9, which in this case is composed of general government, community, social and personal 

services. Despite S9 being dominant, the low employment figures and low incomes these 

economic sectors account for lower overall mesozone GVA estimates. In addition to this, 

findings of the study suggest a lack of socio-spatial diversity in economic activities per 

mesozone between 1996 and 2013. Only a few selected settlement clusters have remained 

significantly concentrated with diverse economic sectors which include, Polokwane central, 

Seshego, Perskebult, Ivydale farm holdings, Eastern Suburbs, Mankweng-Badimong. This 

entails that social spatial still prevails because of imbalances in distribution of spatial economic 

activities. 

10.2.2.3 City texture  

a) Changes in density; The empirical evidence presented in this study suggests that by 1975, 

the apartheid government had achieved its desired spatial segregation pattern. Only major 

settlements; Polokwane, Seshego, Perskebult, Mankweng, and Ga-Mashashane were 

characterised by moderate density clustering (MDC) of more than 300 people/km2, with built-

up area (buildings with roofs) coverage of 0.03 and population threshold of greater than 5 000 

people. In 1990, the additional settlement clusters having reached moderate population and 

settlement densities of 300people/km2 are; Badimong, Laaste Hoop, Sebayeng, and 

Mabokelele. However, most of the land area remain classified as low density cluster rural 

areas with population density of less than 300people/km2. In 2015,  a changing perspective 

is noticed on the narrative on variation of density characteristics and contiguity of the 1km2 

grid cells within the City of Polokwane in post-apartheid era. The major settlement clusters; 

Polokwane-Seshego and Mankweng-Badimong are rapidly urbanizing resulting in increased 

population densities. In particular, spatial transformation resulted in the emergent 

characterization of these areas as having an estimated settlement density of 

1 500people/km2, the built-up area of buildings with roofs increased to >0.5 and the population 

of the area is also above 50 000 people.   

b) Urban space integration changes; This study employed the capabilities of space syntax 

analytical techniques with the intention of examining whether spatial transformation in the City 
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of Polokwane has maintained the apartheid status quo of spatial segregation or there has 

been improvement in spatial integration of the City. Findings for the base year 2000,  reveals 

that spatial syntax, suggests that most human settlement clusters were not properly integrated 

in the City’s system. The distribution of values in the histogram is skewed to the left, mean 

615.0068; SD 403.3047; CV 0.6558, which are huge deviations from the mean a 

representation of low depth, demonstrating lower levels of spatial integration. This denotes, 

that most settlements; Seshego, Perskebult and Mankweng were spatially segregated, 

compared to then Pietersburg urban core which evidenced high levels of spatial integration 

relative to other settlements. However, spatial transformation initiatives in post apartheid era 

such as road infrastructure developments contributed to increased spatial integration of 

human settlements in 2015. In particular, space syntax computation revealed normal 

distribution of values, mean: 4235; SD: 950; CV: 0.2245, which implies there is no huge 

variation from the mean. This indicates moderate depth level, which implies improved levels 

of spatial integration in the City’s system in 2015, compared to low spatial integration levels in 

2000. 

c) Changes in building structure developments; The study employed Eskom Dwelling layer 

SBC which is derived from the satellite imagery SPOT 5, at a micro scale of 2,5m. The building 

structures are manually digitized, and mapped as points. The interoperability of the available 

datasets permitted the analysis of building structure developments to depict spatial 

transformation of city texture between 2007 and 2015.  

Findings of this study shows the significant spatial transformation of building structure is 

occurring in urban edges of the three major settlement clusters in the city namely; Polokwane-

Seshego, Mankweng-Badimong and Sebayeng-Dikgale. The urban edge of Polokwane-

Seshego evidences highest level of building structure developments an increase from 38 443 

in 2007 to a total of 50 369 in 2015. Comparatively, the urban edge for Mankweng-Badimong 

settlement cluster in 2007 had a total of 29 806 building structures and increased to 38 362 in 

2015. This is followed by Sebayeng-Dikgale  which had 7 459 in 2007 which slightly increased 

to 9 603 in 2015. These increasing figures on dwelling and other building structure 

developments suggests that these settlement clusters are experiencing spatial transformation 

and are urbanizing at different rates and scales.  

10.2.2.4 An integrated spatial transformation tracking framework 

Literature survey in this study, pointed a research gap and dearth of literature on framework 

for tracking spatial transformation. The framework conceptualized in this study is premised on 

various assumptions, of which key are that cities are in constant spatial transformation and 

that interoperable geospatial spatial data to map out, or track such spatial changes is 
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available. The identified parameters for an integrated spatial transformation tracking 

framework as presented in figure 7.24, can be summarised as follows: legislative and policy 

frameworks, status quo analysis of various development plans, expression of drivers, 

needs/demand characteristics, space reproduction supply and management, 

mapping/tracking plan followed by implementation and feedback loops to improve this process 

and outcomes.  

10.2.3 Drivers of spatial transformation in the City of Polokwane 

This section provides a summary of findings on drivers of spatial transformation in the City of 

Polokwane. 

10.2.3.1 Governance and political drivers  

With regards to governance and political drivers of spatial transformation in the City of 

Polokwane, an EFA was conducted on the 17 variable items of the measurement with varimax 

orthogonal rotation. The Kaiser-Mayer-Olkin measure verified the sampling adequacy for the 

analysis, KMO = 0.755, and all KMO values for individual items were >.50 the acceptable limit.  

Bartlett’s test of sphericity χ² = 1868.527, p < .001, indicated that the correlations between 

items were sufficiently large warranting EFA. An initial analysis was run to obtain eigenvalues 

for each factor in the data, six factors had eigenvalues over the criterion of 1 and in 

combination explained 66.40% of the variance. The scree plot showed evidence that support 

retaining six factors suggesting that governance and political drivers of spatial transformation 

in the City of Polokwane can be summarised as; factor 1 governance process, factor 2 

development directives, factor 3 political and community influence, factor 4 development 

control, factor 5 tenure and land use, factor 6 traditional authorities and land markets. 

10.2.3.2 Spatial characteristics/biophysical drivers  

In relation to spatial characteristics/biophysical drivers of spatial transformation, an EFA was 

conducted on the 9 variable items of the measurement instrument with varimax orthogonal 

rotation. The Kaiser-Mayer-Olkin measure verified the sampling adequacy for the analysis, 

KMO = 0.751, and all KMO values for individual items were >.50 the acceptable limit.  Bartlett’s 

test of sphericity χ² = 1021.023, p < .001, indicated that the correlations between items were 

sufficiently large warranting EFA. An initial analysis was run to obtain eigenvalues for each 

factor in the data, three factors had eigenvalues over the criterion of 1 and in combination 

explained 63.53% of the variance. The scree plot showed evidence that support retaining three 

factors from the problem solution as spatial characteristics/biophysical drivers of spatial 

transformation. Findings suggest that the items clustering on the same factor are summarised 

as; factor 1: availability of developable land, factor 2: good living environment, and factor: 3 

good weather. 
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10.2.3.3 Social and cultural drivers  

With regards to the social and cultural drivers, An EFA was conducted on the 13 variable items 

of the measurement instrument on social and cultural norms driving spatial transformation with 

varimax orthogonal rotational method. The Kaiser-Mayer-Olkin measure verified the sampling 

adequacy for the analysis, KMO = 0.827, and all KMO values for individual items were >.50 

the acceptable limit.  Bartlett’s test of sphericity χ² = 1775.973, p < .001, indicated that the 

correlations between items were sufficiently large warranting EFA. An initial analysis was run 

to obtain eigenvalues for each factor in the data, six factors had eigenvalues over the Kaiser 

criterion of 1 and in combination explained 65.88% of the variance. The scree plot showed 

evidence that support retaining four factors as social and cultural drivers of spatial 

transformation in the City of Polokwane. Summary of findings indicates that items that 

clustered on the same factor suggest that; factor 1: represents urbanization process, factor 2: 

Citizen influence, proximity to opportunities and facilities, factor 3: Preference and affordability, 

and factor 4: housing development and safety. 

10.2.3.4 Economic drivers  

In relation to economic drivers of spatial transformation in the City of Polokwane, an EFA was 

conducted on the 13 variable items of the measurement instrument varimax orthogonal 

rotational method. The Kaiser-Mayer-Olkin measure verified the sampling adequacy for the 

analysis, KMO = 0.833, and all KMO values for individual items were >.50 the acceptable limit.  

Bartlett’s test of sphericity χ² = 1636.601, p< .001, indicated that the correlations between 

items were sufficiently large warranting EFA. An initial analysis was run to obtain eigenvalues 

for each factor in the data, six factors had eigenvalues over the Kaiser criterion of 1 and in 

combination explained 57.78% of the variance. The scree plot showed evidence that support 

retaining three factors from the problem solution as economic drivers of spatial transformation 

in the City of Polokwane. Findings on the items that clustered together suggests that factor 1: 

represents Attractiveness and affordability, factor 2: Infrastructure developments, factor 3: 

Employment and tech advancements. 

10.2.4 Implications of spatial transformation in the City of Polokwane 

This section provides a summary of findings on implications of spatial transformation in the 

City of Polokwane. 

10.2.4.1 Environmental implications 

With regards to environmental implications of spatial transformation in the City of Polokwane, 

an EFA was conducted on the 11 variable items of the measurement instrument with varimax 

orthogonal rotational method. The Kaiser-Mayer-Olkin measure verified the sampling 

adequacy for the analysis, KMO = 0.823, and all KMO values for individual items were >.50 
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the acceptable limit. Bartlett’s test of sphericity χ² = 1363.276, p < .001, indicated that the 

correlations between items were sufficiently large warranting EFA. An initial analysis was run 

to obtain eigenvalues for each factor in the data, six factors had eigenvalues over the Kaiser 

criterion of 1 and in combination explained 51.65% of the variance. The scree plot showed 

evidence that support retaining two factors from the problem solution as key environmental 

implications of spatial transformation in the City of Polokwane. Findings from the items that 

clustered together suggest that the factors can be summarised as; factor 1: environmental 

pollution and loss of vegetation, and factor 2: Poor waste management and environmental 

threat. 

10.2.4.2 Economic implications  

An EFA was conducted on the 14 variable items of the measurement instrument on economic 

implications of spatial transformation with varimax orthogonal rotational method. The Kaiser-

Mayer-Olkin measure verified the sampling adequacy for the analysis, KMO = 0.815, and all 

KMO values for individual items were >.50 the acceptable limit.  Bartlett’s test of sphericity χ² 

= 1625.903, p < .001, indicated that the correlations between item were sufficiently large 

warranting EFA. An initial analysis was run to obtain eigenvalues for each factor in the data, 

six factors had eigenvalues over the Kaiser criterion of 1 and in combination explained 62.34% 

of the variance. The scree plot showed evidence that support retaining four factors from the 

problem solution as the summary on economic implications of spatial transformation in the 

City of Polokwane. The findings from the items that clustering together suggest the following 

factors; factor 1: Dereliction and property value implications, Factor 2: Loss of land and unjust 

distribution services, Factor 3: Infrastructure challenges, and Factor 4: Transport challenges. 

10.2.4.3 Social implications 

With regards to the social implications, an EFA was conducted on the 12 variable items of the 

measurement instrument on social implications of spatial transformation with varimax 

orthogonal rotational method. The Kaiser-Mayer-Olkin measure verified the sampling 

adequacy for the analysis, KMO = 0.793, and all KMO values for individual items were >.50 

the acceptable limit.  Bartlett’s test of sphericity χ² = 1235.507, p < .001, indicated that the 

correlations between item were sufficiently large warranting EFA. An initial analysis was run 

to obtain eigenvalues for each factor in the data, six factors had eigenvalues over the Kaiser 

criterion of 1 and in combination explained 56.20% of the variance. The scree plot showed 

evidence that support retaining three factors from the problem solution, as the summary of 

social implications of spatial transformation in the City of Polokwane. Findings from the items 

that clustered together suggest that following social implications; factor 1: Urban informality, 
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poor services and deprivation, Factor 2: Poor social cohesion, housing shortage and crime, 

Factor 3: Spatial segregation. 

10.2.4.4 Governance and political implications  

Governance and political implications of spatial transformation in the City of Polokwane were 

identified by conducting an EFA on the 10 variable items, with varimax orthogonal rotational 

method. The Kaiser-Mayer-Olkin measure verified the sampling adequacy for the analysis, 

KMO = 0.806, and all KMO values for individual items were >.50 the acceptable limit.  Bartlett’s 

test of sphericity χ² = 824.093, p < .001, indicated that the correlations between item were 

sufficiently large warranting EFA. An initial analysis was run to obtain eigenvalues for each 

factor in the data, six factors had eigenvalues over the Kaiser criterion of 1 and in combination 

explained 62.87% of the variance. The scree plot showed evidence that support retaining three 

factors from the problem solution summarising the governance and political implications of 

spatial transformation in the City of Polokwane. The findings on items that clustered together, 

suggest that the following summary of implications; factor 1: Land and power challenges, 

factor 2: Lack of capacity and development conflicts and factor 3: Marginalization of the poor. 

10.2.4.5 Spatial planning, monitoring and evaluation implications  

With regards to implication of spatial transformation on spatial planning, monitoring and 

evaluation, an EFA was conducted on the 9 variable items of the questionnaire measurement 

instrument with varimax orthogonal rotational method. The Kaiser-Mayer-Olkin measure 

verified the sampling adequacy for the analysis, KMO = 0.745, and all KMO values for 

individual items were >.50 the acceptable limit.  Bartlett’s test of sphericity χ² = 861.210, p < 

.001, indicated that the correlations between item were sufficiently large warranting EFA. An 

initial analysis was run to obtain eigenvalues for each factor in the data, six factors had 

eigenvalues over the Kaiser criterion of 1 and in combination explained 62.3% of the variance. 

The scree plot showed evidence that support retaining three factors from the problem solution 

as summary of implications of spatial planning, monitoring and evaluation in the City of 

Polokwane. The findings reveal that items that clustering together suggest the following 

factors; factor 1: Spatial fragmentation, factor 2: Land use control challenges, factor 3 

Sprawling. 

 
10.3 Knowledge contribution 

Literature search shows that there have been attempts at tracking spatial transformation in 

the City of Polokwane, however, such attempts are inadequate, outdated, and limited in 

theoretical scope. In particular, studies by Kotze and Donaldson (1998); Donaldson and Kotze 

(2006) were limited in focus on racial desegregation and land use change between 1994 to 
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2002 (Nemukula 2013). Interestingly these studies were both limited in geographical scope to 

the 1st order node Polokwane-Seshego nodal settlement cluster. Knowledge contribution of 

this thesis emanates from the employment of the most recent interoperable geospatial and 

census data to capture and provide updated maps on the multi-dimensional aspects of spatial 

transformation in the City of Polokwane between 1996 and 2016. 

Theoretical literature highlights that urban critics express concern about the knowledge gap 

on spatial transformation of cities around the world (Parnell and Oldfield 2014, p.4; Christman 

2014, p.236; Mubiwa and Annegarn, 2013, p. 3; Amindarbari and Sevtsuk, 2012, p. 2). In 

addition, spatial transformations of smaller and intermediate cities are even less explored, in 

the Global South particularly in Sub Saharan Africa (Marais and Nel 2019; Marais et al., 2019; 

Steel, 2013 p.239) and usually not included in the realm of understanding cities (Marais & 

Visser 2008, p.iii). This is attributed partly to the fact that there is no standard approach or 

framework for tracking spatial transformation (Amindarbari and Sevtsuk, 2012, p. 2; Maritz et 

al., 2016, p. 3; Maritz et al., 2017, p. 408). Similarly, the progressive legislative policy 

frameworks for South Africa provides cues on the need to track the progress of spatial 

transformation in post-apartheid era, but runs short on providing the tools that can be 

employed. In the context of the early concerns, this thesis contributes knowledge to the 

broader understanding on spatial transformation of cities, particularly small and intermediate 

cities. It does so because the case study area focused on, the City of Polokwane which is 

categorized as an intermediate city in South Africa.  

The other notable contributions of this thesis is the integrated spatial transformation tracking 

framework (see figure 7.24). This study acknowledges Turok (2014) dimensions (racial mixing, 

city structure and city texture) of tracking  spatial transformation, however the 1st dimension is 

limited in scope. Therefore, this study went on further to redefine the 1st dimension into being 

all encompassing, as demographic distribution. Thus, this contribution resulted in at the 

conceptualization of a spatial transformation mapping triad with key dimensions i) 

demographic distribution, ii) city structure and iii) city texture as presented in figure 2.6.  

Epistemologically, this study is consistent with Williams (2000 p.169) on knowledge 

contribution in relation to the broader understanding that, not all cities are transforming as a 

result of following the purported developmental path of global north cities. This thesis’ chapters 

on policy frameworks directions and drivers spatial transformation provides a better 

perspective on the developmental path of South African cities. The thesis demonstrates that, 

what is driving spatial transformation in South African cities is the quest to redress the colonial 

and apartheid engineered spatial injustices, which resulted in developmental imbalances, 

which perpetuated inequalities and marginalization of the blacks. 
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Furthermore, this thesis’ contribution on spatial transformation, concurs with various urban 

critics (Bruyns 2018 p.53; Muhammed and Onuche 2017 p.168; Thorns 2002 p.8)  that the 

development trajectories of contemporary cities follows a different, complex evolutionary path, 

structuralist process, which renders classical theories on quasi-biological metaphor 

inadequate and limited in explaining the drivers and implications of spatial transformation in 

cities. 

Contributions to knowledge from this study are also key generation of legacy spatial 

transformation maps in the City of Polokwane, any other maps linked to the interest of the 

municipality can be generated from the data gathered in this study. 

The other contribution from this thesis includes a paper that was published by  the University 

of Free State accredited Journal Town and Regional Planning titled: Policy directions for 

spatial transformation and sustainable development in secondary cities. In addition to this oral 

conference presentations were made namely; 

• 1st International Conference on Sustainable Management of Natural Resources 

(ICSMNR2018) (15th-17th October 2018, Bolivia Lodge, Polokwane. Presentation 

Reference: ICSMNR08066 and title: Use of Innovative Tools in Managing the Impacts 

of Built Environment on the Natural Environment. 

• Southern African City Studies Conference August-September 31stAugust-4th 

September 2020 (Virtual). Presentation title: Exploring Urban Justice Practices in the 

City of Polokwane 

10.4 Conclusion 

This thesis set out to explore spatial transformation in the City of Polokwane, South Africa 

between 1996 and 2016. In general there is a challenge of lack of readily available, easily 

interoperable geospatial data and a framework to track spatial changes in cities. However, this 

thesis employed other strategies that greatly assisted in contextualizing spatial transformation 

mapping methodology augmented by quantitative and qualitative analysis in tracking spatial 

transformation in the City of Polokwane. It can be concluded that granulated and differential 

spatial transformations have occurred in the City of Polokwane. It is evident that spatial 

transformation is concentrated in the 1st order node Pietersburg-Perskebult and 2nd order node 

Mankweng-Badimong.  

This is drawn on the basis of the conceptual spatial transformation mapping triad that analysed 

changes in demographic distribution, urban structure and urban texture. The notable spatial 

demographic distribution changes in these key nodal areas include; population increase, 

desegregation of race, unemployment, and age structure. The structural spatial transformation 
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in the city include changes in; city boundary as well as urban edges, fringes, and future 

development areas; built-up areas; infrastructure developments (road networks) and industry 

contribution to GVA. In relation to urban texture, there have been considerable changes in 

density, space integration and building structure developments. However, it is contestable 

whether such changes in the city are desirable or not, or if they are in line with the notion of 

spatial transformation as envisioned by the South African legislations and policy framework 

plans.    

In line with the structuralist analysis employed in this study, the results corroborate that spatial 

transformation and its manifestation into various implications is driven by a complex web of 

urban systems on economic, political, spatial/biophysical characteristics, social and cultural 

processes. Furthermore, an integrated spatial transformation tracking framework was also 

proposed and advanced. It provides foundational building blocks on how small and 

intermediate cities can track spatial transformation using the framework subject to 

customization in relation to their local context.    

10.5 Recommendations 

This section discusses the recommendations emanating from this study. 

10.5.1 There is need to establish a spatial planning and development institute 

This study suggests that City of Polokwane as a spatial data custodian, must set in motion the 

development of a spatial planning and development institute responsible for the establishment 

of an innovative land information, geospatial data management and maintenance for the 

broader province. This will boost the City in attaining the desired metro status and also taking 

a leading role in being a smart city. Literature, shows that successful metro cities have 

research institutions developed for continuous research and informing the municipality, e.g. 

Curitiba Brazil and Gauteng City Region Observatory South Africa. Gauteng province 

harbours several higher education institutions partnering together to drive forward planning in 

the city. Limpopo province has the same opportunities, there are institutions of higher learning 

available, a resource that is not being properly harnessed. There is need for university 

community partnerships that are meaningful, in particular University of Venda offers a 

professional degree in town planning. For instance, this can also be harnessed by leveraging 

on the collaborative partnerships between the Limpopo Provincial Government, Limpopo 

Research Forum, University of Limpopo and University of Venda that has culminated in 

hosting of several research seminars over the years.  
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10.5.2 Geospatial data quality checks 

This study also suggests that Polokwane LM must engage in data quality checks, to ensure 

that work done by appointed consultants is submitted in an interoperable format for future use 

as base reference data. This is critical for spatial temporal analysis of the progress made by 

the municipality in spear heading spatial transformation and the attainment of the broader 

city’s vision of developing as a smart city.  

10.5.3 Capacity building and community awareness campaigns  

It was alluded that the municipality is not forthcoming in undertaking its mandate in educating 

the rural communities about proper land use management processes that need to be followed. 

The study suggests that, there is need for collaboration in undertaking awareness and 

education workshop activities with other stakeholders than operating in silos. This denotes 

that the municipality needs to step up and resume its responsibilities in capacity building of 

various stakeholders in the City to ensure that spatial transformation activities are coordinated 

to the broader vision of the City and beyond. This will also promote active participation of the 

citizens in development of their communities. In turn, the municipality will also gain trust from 

the tribal authorities and communities in support of development projects, ultimately reducing 

development conflicts. 

10.5.4 Collaborative partnerships with other stakeholders 

The municipality lacks financial capacity to keep pace with rapid urbanization and associated 

implications of spatial transformation being experienced in the city. The study suggests that, 

partnerships and memorandum of agreements with various stakeholders are required to fast 

track service delivery in most rural communities. The municipality needs to enter necessary 

MoU’s with various stakeholders and other government departments to ensure financial 

capacity to develop the necessary infrastructure required to cater for the increasing population 

and human settlements growth in the City.  

10.6 Limitations 

Lack of easily available and interoperable geospatial data: This is a major limitation associated 

with tracking spatial transformation (Amindarbari and Sevtsuk, 2012, p. 2; Maritz et al., 2016, 

p. 3; Maritz et al., 2017, p. 408). A key expert working in the GIS-section, pointed out that City 

of Polokwane geo-spatial database crushed and most of the historical spatial data was lost, 

data available is from 2014 onwards. In addition to this, some of the submitted geospatial data 

by consultants appointed to conduct research for development of municipal policies and 

development strategies does not open, attributed to missing files. Furthermore, despite spatial 

data infrastructure being touted as a databank for easily interoperable geospatial data, the 

case of South African Spatial Data Infrastructure (SASDI) is different. Their assumption is that 
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creating a metadata catalogue linked to different databases managed by responsible 

custodians makes it easy to access geospatial data, however this scenario further perpetuate 

inaccessibility of spatial data. To counter this limitation, the researcher took advantage of 

availability of historical images within municipal documents among others, and the use of 

ArcMap GIS software. ArcMap conversion tools were used to convert Portable Documents 

Format (PDF) into Tagged Image File Format (TIFF) and digitizing tools were then used, 

facilitating the easy reconstruction of the geo-spatial information required to understand spatial 

transformation in the City of Polokwane for this study. To add on to this, other geodatabases 

from external sources were also accessed to augment spatial transformation dynamics in the 

City of Polokwane. These external databases include Statistics South Africa Supercross, 

CSIR Mesozones, Global Human Settlements Layer datasets (GHSL) and Eskom Spot 

Building Count (SBC). 

Language barrier: The researcher does not speak Sepedi the dominant language in 

Polokwane. To resolve this limitation the researcher was assisted by three research 

assistants. Two of these research assistants are graduates of Bachelor of Urban and Regional 

Planning at the University of Venda. Thus, in addition to proficiently conversing in Sepedi they 

had background understanding of research and the planning related matters in relation to 

spatial transformation in the City of Polokwane.   

Lack of safety: The researcher and the research assistants were victims of crime in Polokwane 

CBD during the process of data collection. In order to address this situation, the researcher 

decided to video record the tour around Polokwane CBD using a geocoded android mobile 

application, AutoBoy BlackBox. This application captures the place name, street name, date, 

time and geographic coordinates whilst the video is being recorded. The recorded videos were 

of high quality resolutions and it greatly assisted the researcher during this 2020 global 

pandemic because of the movement restrictions. Furthermore, the researcher decided to use 

SW Maps a free android mobile app to map out observed activities, and also take pictures and 

simultaneously allowing writing of notes about the photograph integrating all the information 

in the app for ease of use.  

10.7 Areas for future research 

Spatial transformation debate is multifaceted, and the geographical scale at which this 

research was conducted is the extensive city wide area. In future, a similar research can be 

undertaken at local case study levels to make an assessment of the nature and intensity of 

spatial transformation between the urban and rural areas. Also, an analysis of the nature or 

quantitative relationship between the structure and dynamics/drivers of spatial transformation 

can be measured using parsimonious technique such as canonical correlation or Multiple 
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Analysis of Variance (MANOVA). Furthermore, the City is experiencing rapid urbanization, it 

is also essential to undertake a study on scenario modelling of future urban growth of City of 

Polokwane. This can be attained using available historical data as in this case, to predict future 

boundary, direction of urban expansion, quantum of land to be consumed in the next 20 to 30 

years and draw up policy and programme implications. This will assist the City in strategic 

planning and harnessing the opportunities associated with rapid urbanization. Also another 

area of study identified focuses on testing the integrated framework for tracking spatial 

transformation in small and intermediate cities. 

10.8 Chapter summary 

This chapter aimed at  providing the summary of research findings with respect to the research 

objectives of this thesis. A narrative was provided highlighting how the research objectives 

were attained, together with the associated limitation encountered and measures that were 

adopted. In addition to this, contribution to knowledge from this thesis was also discussed. 

Furthermore, this chapter outlined the suggested recommendations and conclusion of the 

thesis. Lastly, areas for future research were also outlined that are essential in providing 

empirical evidence required for strategic planning of the City.  
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