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ABSTRACT 

 

Water is considered a vital resource for human survival. The management of water and water 

resource planning is increasingly being recognised, from a spatial planning perspective, as vital 

components within the broader sustainability discourse (Engel et al., 2017). Communities 

worldwide are facing enormous challenges regarding the management of water resources. Due 

to various reasons, such as increasing populations, struggling economies, water availability and 

the expensive supply thereof (ICLEI et al., 2012), water management is a complex process and 

includes various spheres of government and different role players. Climate change is deemed 

responsible for significant impacts on water availability in South Africa, the conservation and 

sustainable management of water should thus be regarded as an important investment in South 

Africa’s future (Tewari, 2009:639). According to the Department of Water Affairs and Forestry 

(DWAF, 2004), there should be an equilibrium between the conservation of water resources and 

the delivery infrastructure, thus water demand and water conservation should be managed 

together to create an effective system. 

 

This research reflected on the evolution of spatial planning and water management in South Africa 

to better understand the unique challenges South Africa faces, along with the transdisciplinary 

environment in which water planning and management are now embedded (Todes, 2009:414, 

van Wyk & Oranje, 2014:8). The urgent need for a comprehensive national water plan, aligned 

with broader spatial planning approaches, has become apparent. This research aims to provide 

a point of departure for a Water Sensitive Planning (WSP) approach, based on a theoretical 

investigation and perspectives of current, professional planners and to ‘set the scene’ for a 

national water plan. This research, therefore, reflected on WSP from a planning perspective and 

identified gaps relating to WSP in South Africa, specifically pertaining to the knowledge of 

professional planners in terms of effective management of water resources in South Africa. 

 

The literature considered the evolution of spatial planning and water management on a global 

and South African scale to identify trends, solutions, and innovative approaches to South Africa’s 

WSP challenges. The literature then proceeded to reflect on sustainability and governance to 

further contribute to the construction of a national WSP plan for South Africa and to understand 

the status quo of WSP. The empirical investigation considered the perspectives of a sample of 

current, professional planners, pertaining to South Africa’s unique water-related challenges, along 

with possible solutions in quest of the development of a national water plan. 

 

The research concluded that water security and investment in water management could prevent 

a global catastrophe, however, if policymakers and planners are to recognise the importance of 
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WSP (Zhuwakinyu & Creamer media, 2012:3) and recognise water as one of the most important 

resources on earth, the effective management of WSP may be possible. The consideration of 

transdisciplinary planning and lifelong learning was also highlighted as a key to achieve the 

above-mentioned goal. Based on the theoretical investigation, as well as the empirical 

investigation and perceptions of professional planners, this research recommended guidelines as 

a first step in creating a national water-sensitive plan for South Africa and aims to provide this 

perspective and pose a point of the departure, based on the viewpoints of professional planners, 

to structure a national water plan. 

 

Key terms: Water Sensitive Planning, South Africa, Spatial planning, Transdisciplinary planning 
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OPSOMMING 

 

Water word beskou as 'n lewensbelangrike bron vir menslike oorlewing. Die bestuur van water, 

en waterhulpbronbestuur word toemeemend herken as 'n belangrike komponent in terme van 

volhoubaarheid vanaf 'n ruimtelike beplanning perspekfief (Engel et al., 2017). Gemeenskappe 

wêreldwyd word deur enorme uitdagings gekonfronteer in terme van die bestuur van water 

hulpbronne, weens verskillende redes wat toenemend populasiegroei, sukkelende ekonomieë, 

die beskikbaarheid van water, asook die duur aanbod daarvan insluit (ICLEI et al., 2012). 

Waterbesuur is 'n komplekse proses en sluit verskillende vlakke van die regering en rolspelers 

in. In Suid-Afrika het klimaatverandering ook ŉ beduidende impak op die beskikbaarheid van 

water tot gevolg gehad, wat die bewaring en volhoubaarheid van water onder die vergrootglas 

geplaas het, spesifiek ook in terme van investeringsmoontlikhede (Tewari, 2009:639). Volgens 

die Departement van Water Sake en Bosbou (DWAF, 2004), moet daar 'n ewewig tussen die 

bewaring van water hulpbronne en die afleweringsinfrastruktuur wees, dus moet die vraag na 

water en die behoud daarvan saam bestuur word, ten einde 'n effektiewe watersisteem te skep. 

Hierdie studie het gefokus op die evolusie van ruimtelike beplanning en waterbestuur, in ŉ poging 

om Suid-Afrika se unieke uitdagings beter te verstaan, te same met die transdissiplinêre 

omgewing waarbinne waterbeplanning- en bestuur nou funksioneer (Todes, 2009:414, van Wyk 

& Oranje, 2014:8). 

 

Die behoefte vir 'n insluitende nasionale water plan wat in lyn is met breë ruimtelike 

beplanningsbenaderings is duidelik en hierdie studie het gepoog om die vertrekpunt vir ŉ water 

sensitiewe benadering daar te stel, gegrond op die teoretiese vertrekpunte, asook persepsies van 

huidige, professionele beplanners. Hierdie studie het dus gereflekteer op Water Sensitiewe 

Beplanning (WSB) vanuit 'n beplanningsperspektief ten einde die gapings wat veband hou met 

WSB in Suid-Afrika te identifiseer. Die perspektiewe van die streekproef van huidige, 

professionele beplanners is ook in ag geneem, veral in terme van die effektiewe bestuur van 

water hulpbronne in Suid-Afrika. 

 

Die literatuurstudie het daarom die evolusie van ruimtelike beplanning en waterbestuur op 'n 

wêreldwye en Suid Afrikaanse vlak bestudeer, om neigings, oplossings en innoverende 

benaderings vir Suid-Afrika se WSB uitdagings te identifiseer. Die literatuurstudie het vervolgens 

volhoubaarheid en bestuur oorweeg in die soeke na ŉ nasionale WSB plan vir Suid-Afrika. Die 

empiriese ondersoek het huidige, professionele beplanners se perspektief in ag geneem, 

spesifiek ten opsigte van Suid-Afrika se unieke waterverwante uitdagings en moontlike oplossings 

in die daarstel van ŉ nasionale water sensitiewe plan vir Suid-Afrika. 
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Die studie se gevolgtrekking is dat water sekuriteit en investerig in die bestuur van water 'n globale 

katastrofie kan voorkom. As beleidmakers en beplanners egter nie die belangrikheid van WSB 

en die belangrikheid van water hulpbronne kan herken nie (Zhuwakinyu & Creamer media, 

2012:3) sal die effektiewe bestuur van WSB nie moontlik wees nie. Die oorweging van 

transdissiplinêre beplanning en lewenslange leer is ook uitgewys as noodsaaklike maatreëls ten 

einde die bogenoemde doelwit te bereik. Gebaseer op die teoretiese fundering en empiriese 

onderstel, stel hierdie studie riglyne voor vir die ontwikkeling van ŉ nasionale water sensitiewe 

plan vir Suid-Afrika. 

 

Sleutel terme: Water Sensitiewe Beplanning, Suid-Afrika, Ruimtelike belpanning, 

Transdissiplinêre beplanning 
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CHAPTER 1 INTRODUCTION 

 

1.1 Introduction 

 
Water is a vital resource, not only for human survival but also for urban sustainability. It is 

estimated that approximately 43 countries and 700 million people are influenced by water 

scarcities (Kurunthachalam, 2014:1) and thus, the planning of water is of great importance. South 

Africa is considered a water-stressed country, but ironically has a high-water usage of 

approximately 273 litres per day per person, that is 64 litres higher than the global average water 

use per person (Mckenzie et al., 2013:1). Both the availability and the quality of water in South 

Africa is being impacted by the challenges of a growing economy, along with rapid urbanisation 

and limited infrastructure provision (Webb et al., 2009:1). It is estimated that 64% of South African 

households do not have access to water services and that 35% of municipal water is lost through 

leaks (Viljoen & van der Walt, 2018:1). Water Sensitive Planning (WSP) is the complete 

consideration of water resources from a transdisciplinary perspective in the built environment. In 

line with increasing transdisciplinary planning approaches, South Africa is compelled to consider 

WSP approaches as part of mainstream urban planning (van Wyk & Oranje, 2014:8). WSP is a 

method used to integrate sustainable development and water awareness into urban and regional 

planning (Carmon & Shamir, 2010:1) where water resources are actively considered by the 

spatial environment. This dissertation considers the perspectives of planning professionals in 

South Africa relating to urban spatial planning and WSP, to set the scene for an integrated 

approach towards WSP in South Africa. 

 

As a result, this dissertation reflects on the evolution of global spatial planning trends followed 

by South Africa’s spatial planning evolution, in an attempt to understand South Africa’s unique 

urban layout and development trends from a planning perspective, and the possible challenges 

faced in the implementation of WSP approaches 

 

This chapter introduces the research topic, followed by the problem statement of this research, 

the research aims and objectives, the method of investigation, delineation of the study area, and 

limitations of the research. Lastly, chapter divisions are provided to ‘set the scene’ for this 

research dissertation. Figure 1 illustrates the structure of the research as explained.
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Figure 1: Breakdown of Chapter 1 
 

1.2 Problem statement 

 
Water is considered a vital resource for human survival. The management of water and water 

resource planning is increasingly being recognised, from a spatial planning perspective, as vital 

components within the broader sustainability discourse (Engel et al., 2017). Communities 

worldwide are facing enormous challenges regarding the management of water resources due 

to various reasons, such as increasing populations, struggling economies, water availability and 

the expensive supply thereof (ICLEI et al., 2012). Water management is a complex process and 

includes various spheres of government and different role players. Climate change is deemed 

responsible for significant impacts on water availability in South Africa; the conservation and 

sustainable management of water should thus be regarded as an important investment in South 

Africa’s future (Tewari, 2009:639). South Africa’s water-related challenges in the urban 

environment gain importance as drought and climate change increases. According to the 

Department of Water Affairs and Forestry (DWAF, 2004), there should be an equilibrium between 

the conservation of water resources and the delivery of infrastructure, thus water demand and 

water conservation should be managed together to create an effective system. 

 

Spatial planning in South Africa originated as an abstract design approach with broad frameworks 

and international trends (Todes, 2009:414), but has recently progressed to incorporate 

transdisciplinary approaches (van Wyk & Oranje, 2014:8) which could contribute to an inclusive 

WSP approach. The recent water-related challenges in South Africa include drought due to 

climate change, vulnerable water systems, a rise in water demand, overexploitation of rivers and 

finally, water losses (Donnenfeld et al., 2018:2-3), therefore the need for a comprehensive 

national water plan, aligned with broader spatial planning approaches, has become apparent. 

There is also a need for a national approach to guide WSP in South Africa. As a point of 

departure, this research investigated the perspective of professional planners to structure a way 

forward for such a national WSP approach. 
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This research aimed to consider historical approaches of water planning and management and 

the benefits of integrated and transdisciplinary planning approaches to address the identified 

urban water challenges. This research suggests that historical approaches, such as top-down 

and current interdisciplinary approaches are outdated and unequipped to address modern urban 

water challenges. It is acknowledged however, that water management is a complex matter and 

various spheres of government are involved and affected; the recommendations that have been 

provided are done so from a spatial planning perspective and may vary from other profession’s 

viewpoints. 

 

In order to create a holistic national water plan for South Africa, (and to set the scene for such 

plan) it is important to understand the status quo of water planning in South Africa, the local 

challenges and opportunities relating to water planning and ultimately the planning 

professionals’ (as custodians of water planning) perspectives towards WSP approaches. This 

research aimed to provide this perspective and pose a point of departure, based on the 

viewpoints of professional planners, to structure a national water plan for South Africa. The 

research proves that South Africa has several water-related legislative documents but none of 

these documents mention WSP or how the implement WSP. 

 

1.3 Research aim and objectives 

 
The primary aim of this research was to consider WSP in South Africa from the perspectives of 

urban planning professionals and to draw conclusions concerning the scope, challenges, and 

opportunities for the realisation of WSP in a national context. 

 

Objectives of this research included: 

 
• To consider the historical development of the planning profession and the importance 

of transdisciplinary planning approaches. 

• To consider the notion of WSP and the opportunities for South Africa. 

• To consider the perspectives of professional planners towards the status quo of WSP. 

• To conclude on the importance and opportunities for WSP in South Africa based on 

the literature review and empirical investigation. 

• To make planning recommendations to enhance WSP approaches in South Africa in 

quest of a national water plan. 

 

1.4 Delineation of the study area 

 
The research considered South Africa, a water-stressed country, along with the challenges and 

implementations of WSP as perceived by planning professionals. 
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1.5 Limitations 

 
The research considered the scope, complexities and opportunities relating to WSP from the 

perspectives of planning professionals in South Africa. The empirical investigation captured the 

viewpoints of current planning professionals using a structured questionnaire. The data was 

statistically analysed and interpreted to inform on the local perspective towards WSP, but 

generalisation was drawn relating to WSP approaches beyond the local context. The data is 

limited to the number of participants who voluntarily completed the questionnaire and gave 

consent for use of data for this research purpose. This research acknowledges that water 

management is a complex process, including various spheres of government and different role 

players, but provides recommendations from a spatial planning perspective. This research offers 

a limited view, and it is acknowledged that more research needs to be conducted before WSP 

and a national water plan can be implemented but, this research is considered a point of 

departure to understand spatial planning and water management from a trans-disciplinary 

perspective, and to provide guidelines to develop an inclusive national water plan for South 

Africa. 

 

1.6 Method of investigation 
 
 The method of investigation proceeded as follow: 
 

1) Identify research topic 
2) Considered aims and objectives 
3) Write Chapter 1 
4) Conduct research for literature review 
5) Set up e-questionnaire (send e-questionnaire) 
6) Refine literature review 
7) Re-write literature review 
8) Analyse statistics 
9) Write Empirical 
10) Refine statistics 
11) Re-write Empirical 
12) Conclude Chapter 6 & 7 

 

This research employed a chronological investigation into the historical background relating to 

spatial planning and water planning, as well as the origins thereof in South Africa, to highlight 

the evolution of planning as a profession with specific reference to WSP approaches. 

Challenges relating to the spatial planning profession, both globally and in South Africa, were 

considered as part of a thematic investigation focusing on WSP objectives derived from the 

theoretical investigation. 
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The theoretical investigation was based on 14 core sources that were identified based on their 

reference to spatial planning and WSP challenges, both on a global and national scale. A thematic 

grouping approach was employed accordingly to identified broad themes of investigation. The 

first theme entailed “sustainability” and included literature on natural resources, sustainability, 

climate change and environmental considerations. It also considered challenges related to 

population growth, urbanisation, urban sprawl, and the impact thereof on broader spatial planning 

approaches. The second theme “governance” entailed literature on policies and multi-level 

governance, specifically relating to water management and the implementation of WSP. 

 

It also included silo-planning approaches and other historical animosities that were identified as 

challenges relating to governance within planning. Historical animosities are defined as spatial 

inequalities caused by Apartheid. Table 1 summarises the sources and delineation of identified 

and grouped themes as employed in this research. 
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Table 1: Global spatial planning challenges 
 

  Governance   Sustainability   

 
 
Lack of 
policies 

 
Historical 
animosities 

 
Silo- 
planning 

 
Regional 
planning 
authorities 

 
Natural 
resources 

 
Urbanisation/ 
Urban sprawl 

 
Population 
growth 

 
Climate 
change 

 
Environmental 
consideration 

Bran et al 
(2012:462- 
466) 

 

X 

 

X 

 

X 
 

 

X 

 

X 
   

Mohamed (2013)      
 

X 
 

X 
 

X 
 

Gregory et al. 
(s.a.:1- 17) 

      
 

X 
  

The Chicago 
Council on global 
affairs (2015:1- 
12) 

 
 
 
 
 

X 

    

 
 
 
 
 

X 

   

Bouton et al. 
(2013) 

     
 

X 
 

X 
 

X 
 

World Economic 
Forum (2016&201 9) 

     

 
 

 
X 

 
 

 
X 

 
 

 
X 
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Freire (2006:1-8)    
 

X 
 

 
X 

 
X 

 
X 

 
X 

Mahamud et al. 
(2016) 

 
X 

 
 

X 
  

 
X 

  
 

X 

Goodstadt & 
Partidario 100-108 

 

 
X 

 
 

 
X 

  
 

 
X 

 
 

 
X 

 

Polidoro et al. 
(2012:101 
0-1018) 

  
 

 
X 

  
 

 
X 

 

 
X 

 

 
X 

 

 
X 

Leinfelder & 
Vanempte n 
(2008:1- 
4) 

  

 
 
 

X 

  

 
 
 

X 

 

 
 
 

X 

 
 
 

X 

Okeke (2015:153- 
178) 

  
 

X 
 

X 
 

X 
    

Ding (2009:384- 
390) 

 
X 

     
 

X 
 

 
X 
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For South Africa’s spatial planning challenges, the theme of ‘sustainability’ was once again 

identified and included the lack of ecosystem services, sustainability, climate change and 

natural resources which included water supply and conservation. It also considered challenges 

related to population growth, urbanisation and urban sprawl and the impact thereof on broader 

spatial planning approaches. The second theme ‘governance’ also applies to South Africa and 

includes literature on policies relating to water management and the implementation of WSP. 

Silo-planning approaches and overcoming historical animosities such as the urban and rural 

divide and spatial inequalities were identified as challenges relating to governance within 

planning. Table 2 summarises the sources and delineation of identified and grouped themes as 

employed in the research. 
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Table 2: South Africa's spatial planning challenges 
  

  Governance  Sustainability   

  
Lack of 
policies 

 
Silo- 
planning 

 
Historical 
animosities 

 
Lack of 
ecosystem 
services 

 
Urbanisation & 
Urban sprawl 

 
Population 
growth 

 
Climate change 

Natural resources 
(supply & demand 

Todes & Turok (2018)  
X 

  
X 

 
X 

 
X 

   

du Plessis (2013:1- 
21) 

 
X 

  
X 

  
X 

 
X 

  

Joscelyn (2015:1- 
40) 

 
X 

 
X 

 
X 

  
X 

  
X 

 
X 

State of South African 
Cities Report (2016:1-20 

 
X 

 
X 

 
X 

    
X 

 
X 

Situma (2002:1- 
13) 

 
X 

 
X 

 
X 

  
X 

   

SPLUMA Act 16 
(2013) 

 
X 

  
X 

  
X 

 
X 

 
X 

 
X 

Sustainable Development 
Goals (2017) 

   
X 

   
X 

 
X 

 
X 

National Planning 
Commission (2012) 

 
X 

 
X 

 
X 

  
X 

 
X 

  
X 

Department of Rural 
Development & 

 
X 

 
X 

 
X 

 
X 

   
X 

 
X 



9  

 
 
 

Land Reform (2014)         

Kotze et al. (2014:1-4)    
X 

 
X 

 
X 

 
X 

 
X 

 
X 

Karuri-Sebina (2016)   
X 

 
X 

  
X 

 
X 

 
X 

 
X 

Angelopulo (2017:65-92)  
X 

  
X 

  
X 

   

Palmer et al. (2016:1-41)  
X 

  
X 

  
X 

 
X 

 
X 

 
X 

WWF (2014:1-40 X  X  X X X X 



8  

Table 3 focusses on the water planning challenges and objectives at both the global and local 

scale and again employed a theoretical investigation into the themes of  

1) water quality, 2) water quantity, 3) water conservation, 4) governance and 5) planning. Table 

3 illustrates global WSP challenges as identified through the above-mentioned themes. 

 

Table 3: Global WSP challenges 
 

  Water 

quality & 

Public 

health 

Water 

quantities 

Water 

conservation 

Water 
planning 

Water 

governance 

Carmon & 

Shamir 

(2008:1-11) 

 
X 

  
X 

 
X 

 

Wong & 

Brown 

(2009:673-

683) 

  
X 

   

Sharma et al. 

(2016:1- 15) 

 
X 

 
X 

  
X 

 

Brown et al. 

(2016:1- 49) 

 

X 

 

X 

 
X 

  

Coolet et al. 

(2013:1- 43) 

 

X 

 

X 

 
X 

 

X 

 
X 

Wong (2007:1-13) X  X X X 

USAID (2009:1-32) X  X X  

Jimenez-Crsneron 

(2015:10-20) 

 

X 

 

X 

 
X 

 

X 

 
X 

Abu-Zeid & 

Shiklomanov 

   
X 

 
X 

 
X 
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(2003:1- 

152) 

Romano & 

Akhmouch 

(2019:1-9) 

  
X 

 
X 

 
X 

 
X 

Fulazzaky 
(2014:2000- 
2020) 

 
X 

 
X 

 
X 

 
X 

 
X 

Khatri & 
Vairavamoarthy 
(2007:1-20) 

 
X 

 
X 

 
X 

  
X 

Gourbesville 
(2008;284-289) 

  
X 

 
X 

  
X 

Tan et al. (2012:2-
10) 

 X X X X 

 

  

South Africa’s WSP challenges were once again identified under the themes of 1) water quality, 

2) water quantity, 3) water conservation, 4) water governance, 5) water planning as illustrated in  

Table 4. 

Table 4: South Africa's WSP challenges 
 

   Water 

quality & 

Public 

health 

Water 
quantity 

Water 

conservation 

Water 
planning 

Water 

governance 

Armitage et al. 

(2014:2- 23) 

 X  X  

Fisher-

Jeffes et al. 

(2017:1-10) 

X X X  X 

Carden et al. 

(2016:51- 63) 

X  X X X 
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Department 

of Rural 

Development 

& Land 

Reform (2014) 

X X X   

Donnenfel

d et al. 

(2018:1-24) 

X  X X X 

WWF 2016 (2-100) X X X   

Weaver et al. 

(2017:398- 409) 

X X   X 

Sershen 

et al. 

(2016:456

-466) 

X  X  X 

Muller et al. 
(2009:1-40) 

X X   X 

World Cup 

Legacy 

Report 

X X X X  

Nkuna & 

Ngorima 

(2011:1-10) 

X  X X X 

USAID (2009:1-32) X X X X  

Jimenez-

Cisneros 

(2015:10-

20) 

X X X X X 

 

The empirical investigation captured the perspectives of a convenience sample of local 

professional planners regarding WSP for South Africa. The sample is considered convenient as 

local professionals whose information was available was contacted. An e-questionnaire was 
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distributed to the sample group, to capture the status quo of WSP in South Africa, their 

perspectives relating to the importance of WSP for South Africa, and finally identifying 

opportunities for future WSP approaches. Ethics consent for this research was given by the 

North-West University on 29 July 2019 (Annexure A, NWU-01165-19-A9) and the researcher did 

not have direct contact with the participants as the e-questionnaire was distributed through 

online portals where participation was voluntary. The questionnaire was initially constructed with 

basic research on water-related challenges in South Africa, thereafter the research evolved into 

increasingly complex water- related challenges, such as population growth, water governance, 

water planning, water supply and demand, and water quality, the dissertation thus evolved with 

the research. 

 

A consent statement was included along with a statement of confidentiality. Consent was obtained 

by completion of the e-questionnaire. The data of the e-questionnaire was statistically analysed 

through cross-tabulation, Chi-square test and symmetric measures to present a quantitative 

view of the data derived from the survey. Ultimately, the empirical investigation informed 

conclusions and planning recommendations to set the scene for WSP in South Africa. 

 

1.7 Structure of the research 

 
The dissertation is structured as follows: 

 
Chapter 1: Introduction. 

 
Introduction and problem statement, Primary research questions, Aims and objectives of this 

research, Methodology, Delineation of the study area, Limitations of the research. 

The current chapter serves as an introduction to the research and offers background on the 

methods and steps followed to conduct this research. The research aims and objectives were 

stated to remind the reader of the ultimate goal for this research. The consideration of WSP from 

the perspective of local professionals concludes this research with offered recommendations to 

possibly solve the challenges identified. 

 

Chapter 2: The evolution of the spatial planning profession Globally and in South Africa. 

 
The evolution of global and local spatial planning with the consideration of transdisciplinary 

approaches, land use management and WSP. Relevant spatial planning challenges were 

identified on a global and national level to compare trends and the future of spatial planning. 

 

Chapter 3: The evolution of WSP. 

 
WSP approaches were considered to highlight the linkages in the planning profession and 
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identify transdisciplinary planning approaches. The evolution of WSP on a global and national 

level with identified WSP challenges. The evolution of global WSP is mentioned to identify 

ideologies and trends for WSP, thus identifying future trends for WSP in South Africa. These 

challenges were then compared to identify future trends. 

 

            Chapter 4: Policy and legislation review related to WSP in South Africa.   

 

Chapter 5: Results of the professional planner’s view on WSP  

The e-questionnaires conducted voluntarily with planning professionals are evaluated to 

consider the status quo of WSP, the implementation of WSP and finally exploring sustainable 

water planning solutions for future generations. 

 

Chapter 6: Conclusions 

 
Conclusions on planning professionals’ views on WSP to offer sustainable recommendations as 

well as conclusions on South Africa’s policy and legislation regarding WSP. 

 

Chapter 7: Planning Recommendation, illustrating sustainable planning solutions to set the scene 

for the promotion of WSP in South Africa. 
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CHAPTER 2 THE EVOLUTION OF THE SPATIAL PLANNING 

PROFESSION 

 
2.1 Introduction 

 
Chapter 2 captures the evolution of the spatial planning profession on a global and local level to 

achieve the first objective for this research; to consider the historical development of the spatial 

planning profession and the importance of transdisciplinary planning approaches. This serves as 

an review of relevant literature to understand the notion of WSP as part of broader spatial 

planning approaches, and the aim of considering WSP for South Africa based on the 

perspective of local planning professionals. Through the evolution of spatial planning, current 

challenges could be identified, relating to the planning of water, to better understand the 

planning profession and the importance of the integration of the planning profession. Spatial 

planning trends and the evolution thereof is highlighted in this chapter to emphasize the 

importance of transdisciplinary approaches for the effective planning of water resources. The 

goal for Chapter 2 is to understand how South Africa’s water crisis originated and effected the 

planning profession as an introductory section for WSP and the evolution thereof. Figure 2 

illustrates the proceedings for this section. 

 

 

Figure 2: Breakdown of Chapter 2 

 

2.2 The evolution of the global spatial planning profession 

 
The following section depicts the global spatial planning profession’s evolution, Figure 3 illustrates 

the evolution as explained accordingly. The highlighted boxes illustrate key historical events 

identified from the research below. The timeline was compared to the one of South Africa to 

illustrate development speed (cross-reference Figure 6). 
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Figure 3: The evolution of global spatial planning 
 

Planning can be defined as the consideration of future events and in that sense, humanity has 

been planning since rational thinking emerged; however, the formalisation of planning only 

came with the twentieth century in 1917 (Carron, 2010:9). The concept of different socio-

economic groups living together originated in the 14th to 16th century with different religion or 

income classes grouped in one neighbourhood (Alshuwaikhat, 2015:15). The industrial 

revolution in the 18th century brought with it the notion of railways and roads; this shifted the 

spatial planning profession into the consideration of planning on a larger scale than previously 

implemented (Alshuwaikhat, 2015:15). In 1798 Thomas Robert Malthus wrote an article on 

projections of population growth and food production and thus the notion of sustainability was 

birthed (Bac, 2008:576). 

 

In the early 1900s a biologist named Patrick Geddes suggested that regional planning might be 

the solution to large congested metropolitan areas, he further stated the notion of sustainability 

through the renewal of resources and an ecological balance in sub-regions (Duhl & Sanchez, 
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1999:4). Ebenezer Howard introduced The Garden City in 1892, urbanisation took place in 

England and the city, specifically industrial areas were placed under immense pressure (Savery, 

2008:2). The Garden City aimed to improve health conditions for factory workers by combining 

city and country life thus considering sustainability. The characteristics are as follows; an 

appreciation for the natural environment, access to services and facilities and lastly opportunities 

for social interaction, safe housing, and community participation (Savery, 2008:2). The two major 

variables for the Garden City were identified as the number of jobs and the quality of housing, 

and a greenbelt was implemented for agricultural reasons and the prevention of urban sprawl 

(Alshuwaikhat, 2015:19-20). 

 

Early in the 20th century, the neighbourhood unit was introduced by Perry, to improve the health 

and safety of people living in residential areas and this initiated the thought of urban lifestyle and 

the importance thereof (Alshuwaikhat, 2015:16). Europe implemented strategic planning in the 

1920s and 1930s and it was thus considered the origin of strategic planning (Albrechts, 

2001:734). 1920 substantiated the concept of social interaction and the role the city plays in 

community health (Duhl & Sanchez, 1999:4). Around 1945 after the Second World War, several 

countries adopted the idea of planning as a notion to recover from the devastation of the war 

(Carron, 2010:9). The conceptualisation of new towns came in 1946 and towns were now 

obligated to be surrounded by a green belt. However, some criticism was received around this 

notion and it was terminated (Duhl & Sanchez, 1999:4). In the 1950s the street grid system was 

used to develop growing cities and have been observed as early as 2600 BC (O’Grady, 2014:6). 

In mid-1960 the term regional planning gained importance in North America and Europe, the 

term suggests that a broad view of a country should be perceived rather than small independent 

cities (Acheampong, 2018:13). Regional planning also promotes integration and balance 

throughout the country. The 1960s brought with it a view on educational planning as a means to 

excel in human resource development, experts were trained but expectations on radical ideas 

were not met and were contradicting classic planning principles which were introduced in 1970 

and strongly implemented by 1980 (Carron, 2010:9). Transdisciplinary planning approaches 

surfaced in 1970 with the urgency to solve global issues such as sustainability and climate 

change (Bernstein, 2015:1). Planners started communicating with one another about different 

issues to create efficiency in the problem-solving process. 

 

In the early 1970s, the United States (US) considered the switch from traditional passive planning 

to action-oriented planning (strategic planning); this was because of emerging challenges (oil 

crisis, unstable economy etc.) that required a clear vision (Albrechts, 2001:734). A conference 

devoted to the environment in 1972 promoted the conservation of natural resources, such as 

water, and protecting the environment (Bac, 2008:576). The 1980s brought the increasing 

implementation of strategic planning with a series of articles in the US calling on the government 
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to implement this planning theory (Albrechts, 2001:734). Strategic planning was also implemented 

in the 1980s to increase cost efficiency and shift the focus to a result-driven model (Carron, 

2010:8). 

 

Strategic planning was identified as the need to create a strategy to solve a problem, this depends 

on the ability to create a vision (Albrechts, 2001:734). According to Albrechts (2006:1150), there 

is still no clear definition of strategic planning, but the concept can rather be adapted depending 

on the current issues faced at a given time. The characteristics that define strategic spatial 

planning as identified by Mäntysalo et al. (2015:173) are first; to shift from a rational planning 

approach to a visual planning approach. Strategic spatial planning processes are sustainable 

elements when focusing on long-term visions for current problematic situations. Secondly, 

strategic spatial planning includes the modification of blueprint planning to action planning; the 

focus of spatial planning is to generate productive change in the planning environment (Mäntysalo 

et al., 2015:173). Carron (2010:7) defined strategic planning’s characteristics as the consideration 

of a bigger picture through the reflection of a changing environment and the achievement of a 

long-term goal with a clear vision. Strategic planning is said to consider the private sector and 

plan effectively for the planning profession’s futures when the future may appear uncertain 

(Albrechts, 2001:734). Strategic planning shifts the focus from achieving the outcome to defining 

what the outcome should be; the theory thus considers future trends in current circumstances 

(Morley, 2007:3). 

 

Sustainability and the consideration thereof became more apparent in 1987 when climate 

change and environmental conservations were important concepts that came to light and once 

again shifted spatial planning approaches into the consideration thereof (Saadatian et al., 

2012:310). Sustainable Development was birthed on the notion of good citizens, conserving 

resources, and striving for equality. Sustainable development can roughly be divided into three 

eras; Pre- Stockholm, from Stockholm to World Commission on Environment and Development 

(WCED) and Post-WCED (Saadatian et al., 2012:311). Sustainability and Sustainable 

Development’s evolution and trends have gained importance, and this might help to ensure that 

the 21st century will be a sustainable one (Bac, 2008:576). Integrative planning made its debut 

in 1997 and revolutionised the planning profession, the idea was that planners would 

incorporate multi- and transdisciplinary approaches to find sustainable solutions for challenging 

scenarios (Abukhater, 2007:67). Urbanisation and population growth increased, and major cities 

or metros were developed to accommodate the growing urban environment, while Green 

Infrastructure (GI) and sustainable planning approaches became increasingly evident in the 21st 

century, GI is the method in which challenges in the build environment are solved with nature. 

 

In 2015 the Sustainable Development Goals (2030:6) were developed to ensure a sustainable 
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future the second goal was relevant to WSP and aims to guarantee no hunger. To accomplish 

this adequate water supply is necessary, which is identified as the sixth goal. Cities make up two 

per cent of the earth’s surface and in 2010 the European Union (EU) stated the goal for planning 

today is to create healthy and safe cities with a guarantee of clean drinking water whilst 

considering the Sustainable Development Goals (EU 2010:10). The eleventh goal aims at 

creating sustainable cities and communities - this once again links to adequate water 

management to ensure the health and safety of communities. The demand for sustainability has 

risen with the increase in awareness of the environment and the limitations of natural resources. 

Nilsson & Ryden (s.a.:206) further state that the UN and EU have promoted sustainable spatial 

development over the last decade to protect the environment. Where sustainability was 

previously only mentioned it is now considered into agendas, regulations, and rules. Planning 

has thus shifted from a passive approach into an active approach in terms of sustainability. A 

major global crisis for the 21st century was identified as freshwater scarcities; this has a 

significant influence on the urban environment and how spatial planning is being implemented 

(Srinivasan et al., 2012:1). An emphasis on green public spaces has been adopted? to ensure a 

sense of place and a sustainable environment (European Union, 2010:14). In 2015 an emphasis 

was placed on water scarcity as a consequence of the fact that the United Nations Millennium 

Development Goals (MDGs) were not met, with one billion people still not receiving adequate 

water supply and more than two billion people lacking basic sanitation (Bigas et al., 2012:3). 

 

In 2016 the World Economic Forum identified integrated planning approaches as a trending notion 

in the 21st century. The 21st century brought with it the trend of ‘sense of place’; this refers to 

how the environment feels (e.g., pleasant, relaxed, safe) and is achieved through public 

participation. Public participation is the notion of public decision making, i.e., the community 

partakes in development decisions and is, in a way, responsible for their development (Cilliers & 

Timmermans, 2014:415-417). Current spatial planning approaches focus on the idea of creating 

a sustainable environment through smart growth. Subjects like sustainability, resilience, and 

conservation drive planning to not only consider current challenges but plan for future unknown 

difficulties (Bouton et al., 2013:4-5). Concepts that were previously introduced (e.g., 

sustainability and strategic planning) are now being refined and implemented in large scale 

spatial planning. According to the United Nations at the Framework Convention on Climate 

Change (2015:4) a goal was set for 2018 to address the impacts of global warming through an 

action plan created to discuss the growing common concern of climate change and ultimately 

offer recommendations to improve the situation. 

 

2.2.1 Current challenges of the spatial planning reality 

 
As mentioned in Chapter 1 two themes were identified with regard to current global spatial 
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planning challenges. The first of these themes is sustainability and includes climate change, 

natural resources, population growth, urbanisation, and urban sprawl. The second theme is 

governance which includes the lack of policy implementation, silo-planning and historical 

animosities (cross-reference Section 1.6 Table 1). Sustainable development was first mentioned 

in the 1900s and is considered vital in 2020. Factors such as climate change will always exist, but 

it could be mitigated through sustainable planning and proper governance. Through the 

consideration of sustainability and governance, the main challenges for global spatial planning 

challenges could be identified. Sustainability suggests the maintenance of something for future 

use and without proper governance, this could not be achieved.  

 

2.2.1.1 International perspective on sustainability 

 
The UN-Habitat was established to regulate sustainability and ultimately improve infrastructure 

and transportation planning (Okeke, 2015:153). Through sustainability infrastructure lifespan 

could be increased and implementing environmental considerations may prove valuable in the 

consideration of maintenance costs and thus spatial planning perspectives (Gregory et al., 

s.a.:15). The idea of sustainability in the context of? spatial planning highlights the importance of 

balancing the economy, environment and social aspects while conserving natural resources 

(Slave & Nedovic-Budic, 2016:1). Sustainability mitigates the notion of urban sprawl and negative 

urbanisation patterns as previously mentioned; spatial planning is thus related to sustainability 

through planning (Slave & Nedovic-Budic, 2016:1-2). In terms of environmental aspects, 

sustainability is being undermined by economic and social factors because they are prioritised 

(Bran et al., 2012:464). Spatial planning carries a great responsibility in the management of 

protected areas and links with sustainable processes to preserve ecosystems for future 

generations (Markovic & Babić, 2014:1-222). 

 

When considering the effects of climate change from a planning perspective, the availability of 

natural resources, including water, influences the challenges of implementing and promoting 

sustainability. The effect of rising global temperatures is largely relevant due to human activity 

and is seen as the most important issue of the 21st century (Condon et al., 2009:4). Towards 

the end of the 1980s, the Urban Heat Island Effect became apparent with regard to land use 

allocations, different spatial patterns, and consumption behaviours influence on climate change 

(Yiannakou & Salata, 2017:1-2). With regard to the spatial planning profession, the challenges 

that emerged were the increase and decrease in demand for energy together with the effect of 

melting land-based ice on coastal areas due to a rise in sea levels (Condon et al., 2009:4-5). The 

consideration of Green Infrastructure (GI) was then implemented to mitigate the human effects 

on climate change (Yiannakou & Salata, 2017:2-3). 

Rapid population growth, urbanisation and climate change were emerging challenges in the 21st 
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century (Bouton et al., 2013:3). In 2030 it is estimated that approximately 60% of the world’s 

population will live in cities due to urbanisation and population growth (Bouton et al., 2013:3). 

The World Economic Forum (2016:9) stated that growing cities is a major challenge faced in 

spatial planning, and the creation of effective and sustainable cities is thus becoming more 

challenging and important. Current spatial planning challenges with regards to water planning 

include sustainable development, urbanisation, implementing and evaluating spatial plans and 

implementing trans-disciplinary approaches (Bran et al., 2012:462-467). The World Economic 

Forum (2019:5) identifies climate change as the second largest risk to world economy? according 

to global likelihood and impact.  

 

Figure 4: Global Footprint – The 30 Most Populated Urban Agglomerations (as of 2014) 

Source: European Union (2016:9) 
 

The number of megacities worldwide has nearly tripled since 1990 and by 2030 approximately 41 

cities will have a population of 10 million (European Union, 2016:9). Figure 4 illustrates the world 

population in 1990 and 2014 and projected populations in 2030 for the 30 most populated urban 

areas; the need for sustainable planning solutions is thus depicted. Urbanisation is the 

movement of people from rural areas to urban areas; this creates an increase in traffic congestion, 

a lack of basic services, inadequate energy, environmental decay, crime, and unplanned 

development to mention a few (European Union, 2016:10 & Pawan, 2016:111). As substantiated 

by Figure 4. Cities in Latin America and Europe have achieved a plateau in terms of urban 

population and thus urbanisation (McGranahan & Satterthwaite, 2014:5). Urbanisation has 

caused over lapping between urban and rural areas in terms of cultures and lifestyles, resulting 

in rural areas losing importance and value in a spatial sense (McGranahan & Satterthwaite, 

2014:5- 6). The causes for urbanisation include, but are not limited to, industrialisation 
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(employment opportunities), social factors and modernisation (Pawan, 2016:110-111). 

Urbanisation may be classified as the leading cause of urban sprawl which is characterised as 

the rapid low-density growth of cities and may be the source of the increasing spatial planning 

complexities (Polidoro et al., 2012:1011). 

 

2.2.1.2 International perspective on governance 

 
There are numerous policies and legislative contexts set in place to regulate the planning of 

space; however, the lack of implementation is the identified challenge (Bran et al., 2012:465), 

and thus the challenge of governance is established. Current spatial plans consider 

environmental, social, and economic factors, but the absence of implementation leads to 

increasing spatial challenges and the creation of new and improved policies that are in turn not 

being implemented (Baftijari et al., 2007:1-3). The disregard for urban policies is observed from 

a spatial planning perspective (Polidoro et al., 2012:1012). Policies have the power to create 

healthy and safe living conditions; slum and informal development could be upgraded 

sustainably if policies were set in place to promote the notion (Corburn & Sverdlik, 2017:2). 

 

Multidisciplinary approaches have only recently been accepted by practising planners and 

researchers in the spatial planning profession (Pinson, 2004:1). Spatial planning is a diverse field 

that crosses many professional boundaries and multidisciplinary approaches are of importance. 

Integration between disciplines might be the answer to finding sustainable solutions for spatial 

planning challenges; however, within the planning profession a divide has been created 

between the sciences and spiritual sciences (Pinson, 2004:2-4). Urban planning and 

architecture split from engineering, then urban planning disassociated itself from architecture. 

This created different disciples conducting their research on similar spatial planning issues 

(Pinson, 2004:4). As previously mentioned, the spatial planning profession has a responsibility 

to protect the natural environment, and this is achieved through following a multidisciplinary 

approach, where spatial planners and ecologists work hand in hand to achieve sustainability 

(Markovic & Babić, 2014:222). Figure 5 illustrates how a spatial planning professional team is 

assembled to consider spatial planning challenges faced. A transdisciplinary team is selected to 

consider different challenges and find the most sustainable solution to environmental and urban 

difficulties. Different activities are pointed out and correlating specialists are assigned to them, 

sociologist, ecologists, engineers, GIS specialists, architects and economists are a few of the 

included professionals (Markovic & Babić, 2014:222-224). 
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 Figure 5: Organisation of the spatial planning professional team 

Source: Markovic & Babić (2014:223) 
 

Whilst innovative ideas and concepts are frequently introduced in the planning profession, the 

provision of policies to compel professionals to implement these ideas or solutions are lacking 

on a global scale (Polidoro et al., 2012:1010). Spatial planning is primarily implemented through 

spatial plans and is affected by other policies; spatial plans are set in place to regulate space 

and are considered as a continuing process (Segura & Pedrogal, 2017:1-3). The evaluation, 

monitoring and review of spatial plans are thus vital, however there are debates on deciding on 

an accurate evaluation method (Segura & Pedrogal, 2017:1-3). 

 

The global population in 2016 marked at approximately 7.4 billion of which around 1 billion people 

live in slums (Hermanson, 2016:1). The challenge of informal development is largely amplified by 

the governance of a country or region. The notion of rural development and the provision of 

housing is a challenge faced by most cities; informal and rural development is considered to 

increase shelter and promote economic growth (Corburn & Sverdlik, 2017:1). In terms of 

developing rural areas, food security is of importance, as without proper infrastructure rural 

communities (that provide food) are under increased strain (Adisa, 2014:3). When considering 

developing countries, informal and slum developments become increasingly evident and the 

mitigation of growth in these environments has proven difficult; however, decentralisation and 

comprehensive planning are among the methods suggested to combat increasing slum 

developments (Enemark et al., 2018:2). Informal settlements are reported as the fastest growing 

developments and it is suggested that a larger population in informal areas contributes to higher 

forms of inequality (Hermanson, 2016:1). 
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2013/2015: SPLUMA 

Section 2.3 introduces the evolution of South Africa’s spatial planning profession and the chapter 

concludes with a comparison of spatial planning challenges form a global and national 

perspective. South Africa’s history and spatial planning are largely considered uneven and 

overcoming previous animosities are necessary to achieve equal urban development. 

 

2.3 The evolution of South Africa’s spatial planning profession 

 
Figure 6 illustrates the evolution of South Africa’s spatial planning to better understand the 

evolution of South Africa’s spatial planning. The key events, highlighted in Figure 6, includes the 

1994 election, debates in food security during 2008 and a rise in water management awareness 

in 2015 followed by a water crisis and drought in 2018. Through the investigation of South 

Africa’s spatial planning trends, a better understanding of complex local WSP challenges may 

be achieved. 

 
 

Figure 6: South Africa’s spatial development evolution 
 

South Africa was colonised between 1650 and 1700, western culture was introduced and with it 

capitalism. Then, in 1800 the British established a colony and as a result British American Law 

(Rohr, 2019:37). During the 19th century, South Africa`s industrial period started with the 
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discovery of diamonds and then gold (Berrisford et al., 2015:2), initiating segregated housing 

and the mining industry. The environmental impact of the mining industry resulted in low quality 

of life and highly toxic waste outputs. Mitigating land use in South Africa dates back to the 1830s 

(Wyk & Oranje, 2014:6), when the early measures of spatial planning in South Africa were 

inherited from Britain and included restrictive covenants together with official conditions 

intended to promote order and sense of place in small towns. Urbanisation in South Africa took 

place in coastal towns due to agriculture and segregation (Berrisford et al., 2015:2), due to 

economic development and racial quarrels citizens migrated to urban areas. In the 1870’s South 

Africa implemented 15 Gold Laws to regulate mining activities in the Witwatersrand’s goldfield 

areas; the laws included restrictions on Europeans to settle and mine in the area (Wyk & Oranje, 

2014:6). The implementation of this law initiated economic exclusion and spatial separation 

based on race, the beginning of the 20th century introduced subdivision and privately-owned 

property. Segregation dates back long before the 1913 Land Act and the establishment of the 

South African Union and is a defining feature when considering South Africa’s urban landscape 

(Hendler & Wolfson, 2003:3). Berrisford et al. (2015:2) state that the national population grew 

from 20% in 1913 to 35% in 1951, 48% in 1980 and 57% in 2001. The 20th century is thus 

identified as the starting point for the development of spatial planning. South African planning 

was thus initiated through the mining industry and rapid population growth, while the country 

focused on segregated development which involved the development of urban areas. As 

previously mentioned, the British Empire colonised parts of Africa, when a power struggle 

emerged between the British, Afrikaner settlers, and African tribes as the British wished to have 

control over the whole of Africa (Rohr, 2019,34). The Second Anglo-Boer War lasted from 1899 

to 1902 and in 1910 South Africa gained independence. The arrival of white people in South 

Africa initiated a power struggle in the country which was won by the British and Dutch who 

introduced segregation and the notion of the homeland (Smith 2005:3). Figure 7 illustrates 

South Arica’s homeland division and metropolitan areas; the homelands were thus separated 

from the Republic of South Africa (Smith, 2005:5). Pretoria, Witwatersrand, and Vereeniging 

were considered the economic heart of South Africa and referred to as the Transvaal. The 

Durban metropolitan area then developed and strong racial segregation was evident during this 

time (Smith, 2005:5- 6). The Apartheid model was then implemented to organise and improve 

social statuses (Berrisford et al., 2015:2). 



24  

 

Figure 7: South Africa's homelands 

Source: Smith (2005:3) 
 

The Apartheid model required separate spatial planning legislation for different areas and in the 

1920s planners influenced by Europe and Britain implemented spatial planning legislation in 

South Africa (Wyk & Oranje, 2014:7). Town planning schemes were thus introduced, and land 

use was partly regulated. According to Berrisford et al. (2015:3) planning urban spaces and 

implementing spatial planning was implemented as a strategy to improve the economy through 

labour. With the notion of town planning schemes, the African housing development was 

implemented; before the 1920s planners were not responsible for planning African housing 

(Hendler & Wolfson, 2003:4). In 1943 South Africa established the New Town notion in 

Vanderbijlpark and later in Stilfontein, Sasolburg, and Welkom (Brockett, 1996:164). Chronically 

South Africa’s New Towns were developed approximately the same time as British new towns 

and were strongly influenced by the Garden City concept (Brockett 1996:164). Vanderbijlpark was 

the first industrial town in South Africa to be planned to the last detail before construction of any 

sort started and followed a segregated approach (Brockett, 1996:165). 

 

South Africa entered the 1990’s with a legacy of segregation and fragmented planning due to the 

Apartheid model, and it was then, among others, the planner’s responsibility to reconstruct this 

impression and create a new and sustainable model (Donaldson, 2001:1). The reconstruction of 
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divided cities did not, however occur without challenges; the apartheid principals flowed 

harmoniously with spatial planning principles previously set in place while clashing with innovative 

thoughts for the future (Donaldson, 2001:1). The Apartheid model left on one side a modern 

developed area where urban sprawl was already visible, and on the other side an 

underdeveloped and unregulated urban environment (Hendler & Wolfson, 2003:12). 

 

In 1994 South Africa transitioned into a democracy which encouraged improved spatial planning 

and land use management (van Wyk & Oranje, 2014:2). Before the democracy shift in South 

Africa, the country was focused on inequality which led to homelessness, and spatial planning 

aimed to address this issue through large-scale redevelopment and spatial transformation. In 

1994 South Africa revised the concept of municipalities and provinces (Wyk & Oranje, 2014:7), 

and environmental aspects were partly considered with the conservation of nature reserves and 

good quality of life in white urban areas (Berrisford et al., 2015:4). The post- apartheid 

government implemented and funded over a million Reconstruction and Development Program 

(RDP) houses over 10 years in a programme that was initiated in 1994 (Hendler & Wolfson, 

2003:12). Water provision and sanitation also became apparent in this time, with increasing 

consideration of the supply and demand on this resource (Department of water affairs and 

forestry, 2005:2). 

 

2008, illustrates a significant uprising in the number of informal settlements in South Africa with 

rapid growth rates of up to 6% per annum (Hendler & Wolfson, 2003:24), this time further 

highlights a growing consideration of the environment and the consequences planning may 

have (Barrisford, 2011:256). In 2004, the Breaking New Ground (BNG) policy was formulated 

due to poverty and unemployment in many of the RDP projects; this new policy aimed to address 

locational disadvantages being faced by the poorer communities (Hendler & Wolfson, 2003:13). 

Spatial transformation, integrating communities of a different class, densification and enhanced 

public transportation was the focus of BNG housing and other innovative policies. 

 

2006 brought the enforcement of the National Environmental Management Act (107 of 1998, 

NEMA). The act stated that environmental impact assessments be carried out before 

development could take place (Barrisford, 2011:252). The consideration of the environment and 

implementation of laws to protect it thus became apparent in the spatial planning profession. In 

2008 food security emerged as an important factor due to the credit crisis and recession; the 

concept of implementing community gardens then surfaced and thus some environmental 

consideration was sparked (Hendler & Wolfson, 2003:19). In 2015 South Africa experienced 

below-average rainfall and decreasing dam levels, which initiated the consideration of water 

management in the spatial planning profession (Muller, 2017:1). Water supply and the effective 

and sustainable management of this valuable resource became increasingly important. South 
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Africa’s current spatial planning considers the protection of the environment for the promotion of 

health and safety (Muller, 2017:2). Environmental conservation and biodiversity considerations 

have increased but are still undermined, with 57% of South Africa’s river ecosystems and 65% of 

wetlands classified as threatened (Berrisford et al., 2015:4). Planning has shifted towards the 

incorporation of integrated planning approaches to resolve urban complexities. Cities are trans-

disciplinary which means that different non-relating elements are combined to form a city and 

therefore cities require transdisciplinary planning practices (Abukhater, 2009:64-67). Plans and 

projects relating to the planning profession often take place on different scales which have 

implications on the decision-making process (Abukhater, 2009:67). Abukhater (2009:72) 

highlights the necessity for integrated planning approaches by stating the uniqueness of the 

planning profession and the need for practical planning implementation guidelines. Akindele & 

Asani (2017:149) state that there have been three post-world-war paradigm shifts in planning 

with town planning first seen as a subcategory of architecture. Planning then shifted to 

incorporate the consideration of the environment, economy, and social functions. Urban and 

regional planning once again shifted towards specialised planning, e.g., urban design and traffic 

planning (Akindele & Asani, 2017:150). Nilsson & Ryden (s.a.:206) state that sustainable 

development has become a major factor in the planning profession, and planning and 

management is, therefore, an important instrument in achieving sustainability. 

 
In 2018, following South Africa’s latest drought, the City of Cape Town implemented policies for 

the implementation of Water Sensitive Urban Design (WSUD) (Madonsela et al., 2019:1), 

strategies include the collection of rainwater and reusing wastewater and stormwater (Lottering 

et al., 2015:1). South Africa then considered the incorporation of an Environment Impact 

Assessment Report (EIA) and a Strategic Environmental Assessment (SEA) in the planning 

profession, to give planners the ability to foresee the impact of development on the 

environment; each large-scale plan or project is required to incorporate an EIA and SEA (Nilsson 

& Ryden, s.a.:216). Environmental Planning and Management (EPM) may be considered as a 

strategy or technique to incorporate the environment in a top-down planning approach. EPM’s 

primary focus is to create a sustainable environment by managing natural resources and 

protecting the natural environment (Akindele & Asani, 2017:155). With the consideration of 

environmental impacts, smart cities were identified and acknowledge an ecologically friendly 

environment that incorporates integrated technology and transdisciplinary approaches. Smart 

cities are considered future solutions to planning principles. The notion of sustainability 

influenced a green planning paradigm and contributed to South Africa’s participatory planning 

approach (Okeke, 2015:2). The Spatial Planning and Land Use Management Act (2013) is 

considered the guiding policy regarding spatial planning in the planning 

profession, where the mention of water is limited to a basic right. The main focal point of this 
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research is WSP and it is evident that a national Water Sensitive Plan has not yet been developed. 

 

2.3.1 Current challenges of the local spatial planning reality 

 
The evolution of South Africa’s spatial planning highlights the unique challenges the country faces 

regarding historical animosities and spatial layout. The main themes as identified in Chapter 1 

(cross-reference Section 1.6 Table 2) are sustainability and governance. Sustainability includes 

climate change, natural resources, population growth, urbanisation, and urban sprawl as 

supported through the evolution of South Africa’s spatial planning. Factors such as climate 

change and population growth cannot always be stopped but their effects could be mitigated 

through spatial planning. The second theme is governance and includes the lack of policy 

implementation with regard to water management and overcoming historical animosities. As 

mentioned, South Africa has a unique urban-rural divide because of how spatial planning was 

managed in the country. The following section explains these selected themes in detail. 

 

2.3.1.1 A local perspective on sustainability 

 
Climate change is largely due to human activity and in the case of South Africa a stable climate 

is not present, extreme drought is observed in one area while floods are observed in another 

(Jones et al., 2011:21-23, Kusangaya et al., 2013:48-50). Areas in the North West, for example, 

have an annual rainfall of approximately 200mm while eastern areas receive 500mm, this 

contributes to the unstable environment and this may only worsen with the effect of climate 

change (Jones et al., 2011:22-24). As a result of rising temperatures, evaporation is estimated 

to? increase by 40% and thus water availability will decrease by 10-30% in South Africa; it could 

thus be stated that if climate change continues water scarcity will increase (Kusangaya et al., 

2013:48-51). With the resulting increase in water scarcity, spatial planning might have to adapt to 

accommodate this stress in the form of WSP. South Africa depends on the mining and burning 

of fossil flue to produce electricity, this contributes to climate change and creating a sustainable 

environment is increasingly difficult (Von Bormann & Gulati, 2014:5). 

 

In 2004 Durban municipality implemented a Municipal Climate Protection Programme; the 

program implemented municipal adaption, community-based adaption and urban management 

implications such as the rise in sea levels, the urban heat island, water conservation and the 

management of stormwater runoff (Roberts et al., 2012). The urban-heat island is defined as 

ecosystem-based adaption (EBA), it involves the implementation of ecosystem services and 

biodiversity to assist the city (community) to acclimatise to climate change. EBA considers the 

urban environment on a detailed scale to implement unique infrastructure and comprehensive 

services suitable for the specific urban environment (Robert et al., 2012). 

 



28  

Over three million people do not have access to water in South Africa and with an increase in 

water stress, food security might become increasingly problematic (Jones et al., 2011:30). South 

Africa is a water-stressed country and water should, therefore, be managed to its full potential 

and rapidly increasing water demands in South Africa are not currently classified as sustainable 

(Webb et al., 2009:1). Water is not fully considered in the urban supply chain although it is 

considered as a vital resource for human survival (Goga & Pegram, 2014:4), an estimated 1.7% 

shortfall in water supply by 2025 and the fact that 98% of South Africa’s total water supply is 

already allocated (Von Bormann & Gulati, 2014:5). Rand Water is considered as one of South 

Africa’s essential water service providers, supplying 11 million people with clean water, 

however, with regards to sustainability, degrading infrastructure is a leading cause of bursts and 

leaks of pipelines (Webb et al., 2009:2-7). 

 

With rapid population growth and urbanisation, degrading water quality and scarcities and thus 

degrading health, in overpopulated areas diseases such as cholera and malaria became 

increasingly evident (Jones et al., 2011:29-30). South Africa is currently utilising its water 

resources to supply municipalities, irrigation systems, electricity generation and fuel preparation. 

The importance of water is highlighted through food security and energy production (Von 

Bormann & Gulati, 2014:4). With rapid population growth comes rapid urbanisation and 

ultimately urban sprawl. Urban sprawl is a major issue faced by South African cities, RDP-

housing is built on the periphery of cities, and in turn spatial planning approaches are influenced in 

these regions (Okeke, 2015:1).  

 

As previously stated, South Africa initiated racial integration in the early 1990s, and RDP 

houses were then provided and urbanisation became more compelling and affordable (du 

Plessis, 2013:9). Wealthy citizens prefer to live on larger properties on the outskirts of cities or in 

gated communities because of this low-density development urban sprawl occurs (Yusuf & 

Allopi, 2010:416). South Africa is a developing country, and it is estimated that 50% of South 

Africa’s population will live in cities by 2034. With a growing population of 51.8 million in 2011 

(Ruhiiga, 2014:610), 60% of South Africa’s population resides in metro cities (Johannesburg 

and Cape Town), uneven development is thus occurring, placing stress on cities and their ability 

to supply adequate water and sanitation (Turok & Borel-Saladin, 2014:3-4). Planning and 

compensating for urbanisation requires a consideration of the unique demography, as previously 

mentioned South Africa is experiencing urban sprawl due to locational disadvantages, this should 

be considered when planning developing cities and towns. Urbanisation in South Africa is largely 

due to job opportunities and better quality of live, high unemployment rates and a growing 

population forces people to migrate from rural to urban areas (Ruhiiga, 2014:610-612). 

 

Mitigating urban sprawl is the consideration of growth and implementation of Smart growth thus, 
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identifying where growth should take place rather than if growth should take place (Song et al., 

2002:9). The American Planning Association (2002) defines smart growth as “the planning, 

design, development and revitalization of cities, towns, suburbs and rural areas to create and 

promote social equity, a sense of place and community, and to preserve nature as well as cultural 

resources.” Smart growth together with local policies are not necessarily implemented to prevent 

urban sprawl but rather mitigate the phenomena to ensure cohesive development through spatial 

planning. 

 

2.3.1.2 Local perspectives on governance 

 
South Africa has limited data on the implementation of multidisciplinary and transdisciplinary 

approaches but rather focuses on integrating authorities in the decision-making process. 

Integrated development currently focuses on reducing carbon emissions and water incentives 

through The National Planning Commission (NPC) ensuring integrated decision-making (Goga 

& Pegram, 2014:1-5). The lack of policies and the implementation thereof is evident in South 

Africa, this research will thus proceed to evaluate South Africa’s legislative context and 

challenges faced, in the empirical investigation. The lack of investment regarding infrastructure, 

resource management and spatial plans demotes development in South Africa (Oranje & 

Merrifield, 2010:29-32). Regarding infrastructure development in South Africa inequal standards 

are placed in urban and informal areas; the government, however, has allocated funds towards 

housing projects and infrastructure improvement; although financing gaps are still observed 

(Hagerman, 2012:5-9). 

 

Spatial transformation is emphasised in South Africa, through the improvement of desirable 

geographic areas and the stagnation of undesirable locations (Joseph et al., 2016:44), this implies 

that privileged communities are developed while underprivileged communities are 

underdeveloped. South Africa is still facing some spatial planning challenges due to Apartheid 

and historical planning approaches, spaces reflecting inequality are visible in the locations of 

townships and low-cost housing. A locational disadvantage is a key challenge faced in South 

Africa, integration is thus needed in metropolitan areas to improve economic efficiency and quality 

of life (Todes et al., 2010:416). As a result of South Africa’s history and dependence on the mining 

industry sustainability was not considered as a priority (Von Bormann & Gulati, 2014:3) however, 

South African companies have started implementing the notion of sustainable development and 

shifted their focus from profit-orientated to environmentally orientated as a result of intense 

condemnation for environmental and social problems (Groenewald & Powell, 2016:1-3). To 

achieve a sustainable and resilient environment new form of communication and a new 

agreement on fair and impartial access is needed (Von Bormann & Gulati, 2014:3). 
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South Africa has increased its efforts to integrate communities, but segregation is still visible 

with regard to township placements, and most of the working class are still living kilometres 

away from their work environment (Turok & Borel-Saladin 2014:1-3). Integration strategies 

include functional integration and socio-economic integration; functional integration require that 

50% of urban activities be located within walking distance from residential areas, while social- 

economic integration considers financial and community aspects (du Plessis, 2013:9). In 

Johannesburg, one of South Africa’s major cities, the middle-class and upper-middle-class have 

become increasingly integrated (Hendler & Wolfson, 2003:13), residing in gated communities or 

secure suburbs. Swilling (2010:230) argued that not only are townships that are being places on 

the peripheries of towns but also the lower-middle-class as seen in Cape Town. Property value 

and cost has drastically increased and living near the CBD has become unaffordable for most 

South Africans. The South African national government is strongly considering and 

implementing spatially rebalancing the country, this involves the promotion of economic equality 

in terms of location (Todes & Turok, 2018:4). Reconstruction strategies were ordered through 

the NDP to promote the redevelopment of informal areas and decrease the urban-rural divide 

(du Plessis, 2013:9). Locational disadvantage’s negative effect is urban sprawl and is caused by 

the placement of informal beyond the urban periphery (Yusuf & Allopi, 2010). 

 

South Africa has experienced a decrease in economic growth and tourism, and transportation is 

considered as the most critical issue with a significantly high cost (Kruger & Luke, 2015:2) partly 

because of locational disadvantages. South Africans are dependent on cars as a mode of 

transportation and this leads to higher land demands for roads and parking spaces, thus 

transportation and land use patterns are considered as interdependent (Yusuf & Allopi, 2010). In 

2015 South Africa promoted a month car-free festival to encourage its citizens to consider 

different modes of transportation in the city of Johannesburg but this did not become an annual 

event (Kruger & Luke, 2015:2). South Africa mainly considers three modes of public transportation 

namely the Gautrain, taxi, and the traditional commuter railway (Walters, 2014:1). The 

advancement of railway development was highlighted in 2015 with the increasing development of 

the Gautrain to relieve traffic and stress placed on roads (Kruger & Luke, 2015:2). Over the past 

thirty decades South Africa’s government has produced policies and strategies dedicated to the 

development of public transportation, unfortunately not much has changed, the lack of spatial 

consideration concerning public transportation proves challenging to the spatial planning 

profession (Walters, 2014:1). 

2.4 Conclusion of Chapter 2 

 
The objective of Chapter 2 was first to identify how South Africa’s water crisis originated from a 

spatial planning perspective. Climate change was highlighted throughout the current chapter and 

could thus be identified as a culprit for South Africa’s water crisis. Furthermore, the location of 
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South Africa’s water sources might lead to an inefficient supply of water. A growing population 

paired with the previously implemented Apartheid model is also suggested as problematic. As 

previously mentioned, South Africa was dependant on its mining industry which consumed most 

of their water supply. From a spatial planning perspective urbanisation trends might also be an 

cause of South Africa’s water crisis as cities are expanding further away from water sources 

which in turns leads to water losses. 

 

The second part of the objective was to highlight the importance of transdisciplinary planning 

approaches. Firstly, the creation of garden cities promoted the integration of urban areas and that 

of rural areas, as a result, farmers (professionals) were forces to integrate with the public, 

research, and other professionals such as urban planners. Although Garden cities are not 

classified as transdisciplinary approaches it is a classic example. The notion of sustainability and 

social integration also promoted transdisciplinary as the public, professionals and research were 

forced to work together. Throughout the evolution of global and South Africa’s spatial planning 

hints of transdisciplinary planning, approaches are observed, this substantiates the importance 

thereof. It could be said that transdisciplinary planning approaches lie at the heart of many spatial 

planning approaches such as sense of place, Smart Growth, urban design and assessments like 

EIA and SEA. A case study conducted in Switzerland about the utilisation of a piece of land 

without compromising its potential highlights the importance of transdisciplinary planning 

approaches (Stauffacher et al., 2008:412). The case study offers three major arguments for the 

implementation of transdisciplinary approaches: normative, instrumental, and substantive 

(Stauffacher et al., 2008:109). Normative suggests that people know their own needs, 

instrumental implies that community input will secure trust with regards to policy development 

while a substantive focus on educating the public (Stauffacher et al., 2008:409-410). Said case 

study concluded that an ideal design was found, through the implementation of a transdisciplinary 

planning approach, that is both practical for the community and the development of the region. 

The benefits of transdisciplinary approaches are the creation of partnerships between sectors, 

team building and building trust between the communities and the newly formed partnerships 

(Tejada et al., 2019). 

 

The evolution of the global spatial planning profession and South Africa’s planning profession are 

similar in the way that they evolved but the timeline and challenges differ slightly. This is illustrated 

in Table 5 below, while the consideration of water resources started in 1972 in a global sense, 

 South Africa started considering the resource in 1994. The global and local spatial planning 

profession placed high importance on the water in the 21st century, this highlights the current 

importance of considering water and the management thereof in a spatial planning context. 

Similarities in spatial planning complexities and challenges were identified and may thus be 

considered as accurate and important in the spatial planning profession. 
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Table 5: Comparison of spatial planning timelines 
 

Comparisons Global SP South Africa’s SP 

Major timeline events 18th Century: Industrial revolution 

1917: Formalisation of planning 

1972: Conservation of water resources 
 

21st Century: Sense of place, public 

participation, and sustainable cities 

19th Century: Segregated housing 

The 1920s: Apartheid model 

1994: RDP housing, municipalities 

and provinces, water, and sanitation 
 

2015: Rise of water management 

 

Table 6 offers a comparison between global spatial planning challenges and South Africa’s spatial 

planning challenges. The table was derived from the above identifies spatial planning challenges 

as illustrated in Table 1 and Table 2. Population growth, urbanisation and urban sprawl are all 

increasing on a global and South African scale. Globally natural resources are protected but still 

overused as resources such as water is a necessity. Sustainability and the protection of the 

natural environment are strongly observed in South Africa. This suggests that South Africa is 

considering global trends with regard to sustainability to contribute to ‘saving’ the earth. With 

regard to governance a lack of policy implementation is observed on both levels but so is an 

increase in innovation. Professionals are considering transdisciplinary planning while illustrating 

innovative planning solutions. 

 

Table 6: Comparison of spatial planning challenges 
 

Global spatial planning South Africa’s spatial planning 

Sustainability: Population growth, urbanisation, 

urban sprawl, and climate change is increasing. 

Natural resources are protected but overused. 

Sustainability is implemented on a large scale (cross- 

reference Section 2.2.1.1). 

Sustainability: Population growth, urbanisation, urban 

sprawl, and climate change is increasing. Natural 

resources are protected but overused. Sustainability is 

considered but not necessarily implemented. 

 

(cross-reference Section 2.3.1.1). 
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Governance: There is a lack of policy implementation, 

innovation is increasing (cross-reference Section 

2.2.1.1). 

Governance: There is a lack of policy implementation, 

struggling to overcome historical animosities, 

innovation is observed (cross-reference Section 

2.3.1.2). 

 

This section served as an introduction for global and local WSP and highlighted how the planning 

profession has evolved to consider natural resource. Chapter 3 will illustrate the evolution of 

WSP and its challenges, the second objective of considering the notion of WSP and evaluation 

of the opportunities for South Africa is then achieved. Local spatial planning has evolved from 

segregated planning into a more holistic approach, the integration between communities (and 

rural and urban areas) increases equality and the evolution of inclusive planning principles. 

Spatial planning thus influences how water is considered from a planning perspective; when the 

spatial planning challenges of an area is known water may be planned accordingly. This 

research aims to illustrate the link between spatial planning and WSP to ultimately offer local 

solutions and promote the consideration of WSP. 
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CHAPTER 3 THE EVOLUTION OF WSP 

 

3.1 Introduction 

 
WSP is perceived as a tactic to achieve sustainable development through the integration of water 

resources and urban and regional planning (Carmon & Shamir, 2010:1). WSP encourages 

sustainable development and public participation. WSP is a sub-section of WSUD and promotes 

the integration of the urban water cycle while protecting the environment (Armitage et al., 2014:5). 

As previously stated, the consideration of global and local spatial planning served as an 

introduction to WSP and the challenges faced in implementing this planning method. Chapter 3 

includes an explanation and timeline of WSP on a global and local scale and thus includes the 

evolution of South Africa’s WSP to achieve the second objective of this research: To consider the 

notion of WSP and the opportunities for South Africa. This serves, in conclusion, to understand 

WSP in South Africa and highlight lacking aspects in the planning profession regarding water 

management. The goal of this chapter is to understand the origins and driving factors of WSP in 

the planning profession globally and locally as an introduction to the empirical research to be 

conducted for this research. WSP in South Africa might be driven by international trends as it is 

a new approach and the consideration thereof is thus necessary. Figure 8 explains the 

proceedings as mentioned. 

Figure 8: Breakdown of Chapter 3 
 

3.2 The evolution of WSP 

 
Figure 9 illustrates a timeline of major events in the evolution of global WSP, the diagram 

highlights key events that lead to current WSP and water management trends. As will be further 

discussed, the acknowledgement of a global dark period in the 1980s relating to water 

management is included to better understand why the notion is not as evolved. The highlighted 

selection is identified as a major breaking point in global WSP and will be used in conclusion to 

compare South Africa’s 
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evolution. The evolution of global WSP is included to better understand WSP and the applications 

thereof. 

 
 

 

Figure 9: Global WSP Evolution 
 

6000 to 7000 years ago rural villages developed into towns, the early human civilisations known 

as the Mesopotamian Empire (3500-2500 BC) were confronted with the challenge of supplying 

adequate water quality and therefore settled near rivers, when the supply bodies became 

inadequate civilisations would migrate (Cassardo & Jones, 2011:620, Lofrano & Brown, 

2010:5256). The Neolithic age brought with it the first successful efforts to manage water through 

the construction of dams and irrigation (Angelakis & Zheng, 2015:456). Agriculture was developed 

and the need became greater to manage the supply of water (Cassardo & Jones, 2011:620). The 

Roman period introduced stormwater management and the increased consideration of water 

supply (Lofrano & Brown, 2010:5256-5257). Urban water supply and sanitation thus made its 
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debut in the Bronze age and the first records of water management were from 2725-2671 BC 

(Lofrano & Brown, 2010:5256-5257, Angelakis & Zheng 2015:456). Large scale hydro-projects 

were observed 700-200 BC because of population growth, higher irrigation demands and 

enhancement of power, these projects included the construction of dams and canals (Angelakis 

& Zheng, 2015:456). Integrated Water Resource Management (IWRM) dates back centuries with 

the industrialisation and management of water noted in Spain in the 10th century (Rahaman & 

Varis, 2005:15), but was only named and formalised later. The Spanish used a form of IWRM to 

transport their water with the help of bridges and pipes but the formalisation of IWRM occurred in 

1992. 

 

In 1582 piped delivery supply was introduced by a privately-owned company (Tynar, 2012:3). 

During the turn of the 19th century piped water supply was evident in London, the water, however, 

was unfiltered and of low pressure, by 1901 95% of the population received filtered piped water 

supply at high pressure (Tynar, 2012:2). The early 1990s was identified as the starting point of 

water governance at the Dublin Conference and throughout the 20th-century water, governance 

developed rapidly on a regional and local scale (Cooley et al., 2013:10). At the Dublin Conference, 

increasing water scarcities and the use of water was discussed along with the need for a holistic 

approach towards water management. 

 

In 1940 the early concept of IWRM was presented in Tennessee Valley (Rahaman & Varis, 

2005:15). During the 1950s the notion of transdisciplinary approaches to water management was 

introduced by creating an intellectual space where engineers, scientists and water managers 

could share information and findings to find sustainable solutions for emerging water challenges 

(Cooley et al., 2013:12). Germany implemented improved IWRM notions in 1960 through 

multidisciplinary integrated planning approaches (Rahaman & Varis, 2005:15). The concept of 

binding numerical values to water to display the quality thereof was implemented in 1965 and the 

importance of water quality increased (Lumb et al., 2011:11). In the 1970s the notion of water 

balance and estimations of future water withdrawals were developed and published by distributing 

water withdrawals into grid boxes with population and irrigation distributions and contributing 

factors (Oki & Kanae, 2006:1069). 

 

The 1980s brought with it a dark period for water management with its disappearance from 

political agendas during this timeframe, but in 1990 the situation improved as a result of several 

conferences for creating awareness on water management (Rahaman & Varis, 2005:15). The 

emphasis on the importance of freshwater was placed in 1992 at the Earth Summit and relevance 

on the topic increased in popularity (UNEP, 2016:1). The impacts of large dam constructions on 

an environmental and social level were identified in the late 1970s and yield in development was 

observed (Cooley et al., 2013:11). During the 20th century, the construction of reservoirs 
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increased rapidly, and by the 1980s 30 000 reservoirs were constructed worldwide with a 

combined volume of approximately 1 million m3 (Shiklomanov et al., 2003:7). In the 1990s 

Water Sensitive Urban Design (WSUD) was introduced in Australia and evolved from 

stormwater management as main focus to include the protection of the environment and water 

quality in the early 2000s (Fletcher et al., 2015:526). 1992 highlighted the need for improved 

water management and the first academic mention Integrated Water Resource Management 

(IWRM) was recorded (Cooley et al., 2013:11). Institutions were not equipped to implement IWRM 

at the time, but academics agreed that IWRM is the future with regards to water management 

(Rohr, 2019:46). In 1997 to 1998 the book Long-Term Vision for Water, Life and Environment in 

the 21st Century, was planned and prepared to create awareness around water as a resource 

(Cosgrove & Rijsberman, 2000:4). In 1999 stormwater quality management was introduced but 

the notion was not considered mandatory, sustainable approaches thus made headway and were 

considered important to the new generation of water professionals and thus WSP approaches 

(Wong, 2007:8). 

 

Traditionally and before the 21st-century water management considered controlling water and 

predictability, however, a growing population and urban pollution have increased the difficulty of 

managing and predicting water in current times (Brown et al., 2016:6). The development of 

Water Sensitive Cities was introduced as a form of managing urban water sustainably, the 

implementation of this notion may prove challenging but is also deemed necessary (Brown et 

al., 2016:7). The 21st century introduced a tripled population and the use of water multiplied six-

fold, water use for human activity includes but is not limited to residential use and industries. 

Generation ndustries, however, uses twice as much water as household in the cooling process 

of the production of electricity (Cosgrove & Rijsberman, 2000:2). 

 

In 2001 the lack of water related staregy implementation and policy development was identified, 

action programs were suggested to improve implementation and sustainability and water 

objectives were then merged (Rahaman & Varis, 2005:17). In 2000 the world was facing an 

impending water crisis with many countries already confronting water challenges, 1 billion 

people lacking access to drinking water and half of the world’s wetlands were destroyed 

(Cosgrove & Rijsberman, 2000:1-4). Water governance was identified as the highest priority for 

action in 2000 and thus the Water Development Report was established (Cooley et al., 

2013:10). The year 2000 was bestowed the theme of ‘plan to action’, privatisation was opposed 

by several planning professionals and government presence was demanded (Rahaman & Varis, 

2005:17). WSUD increased in relevance in 2000 with innovations in the field of water 

management (Wong, 2007:1). According to Armitage et al. (2014:3), planning professionals are 

often site focused and may not consider the broader system, WSUD was thus considered as a 
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transdisciplinary approach and WSUD projects are conducted on a variety of scales. WSP and 

WSUD are currently dealt with separately by different professionals, however, the WSUD 

approach requires a simultaneous consideration which in turn promotes transdisciplinary 

approaches (Armitage et al., 2014:8).  

 

Carmon & Shamir (2010:2) identified the evolution of WSP in the planning profession as creating 

common goals and means, integrating research approaches and methods, interdisciplinary 

approaches, integrating levels of planning and integrating research and implementation aspects. 

Little to no integration between disciplines and research approaches were identified, this caused 

a setback in identifying sustainable solutions seeing that each profession was creating their own 

research. Stormwater infrastructure were previously designed to mitigate flood risk through 

drainage management, however over the last 30 years Ecologically Sustainable Development 

(ESD) was introduced and professionals realised that there was a need to manage the urban 

water cycle, water was now implemented in city designs and innovative concepts to reduce 

runoff and improve rainwater harvesting (Tjandraatmadja et al., 2014:1, Wong, 2007:1). 

 

   Figure 10: Ecologically sustainable development 

  Source: Tjandraatmadja et al. (2014:1) 
 

Ecologically Sustainable Development is an integration of WSUD and water cycle management, 

Figure 10 as developed by Tjandraatmadja et al. (2014:3), depicts the interaction among the built 

environment, water cycle management, energy flow and material to create a framework for 
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sustainable water conservation. The planning profession has evolved from little consideration of 

conservation and stormwater management to the realisation of its importance in the planning 

environment (Lottering et al. 2015). 

 

Carmon & Shamir (2010:1) identified the goals of WSP as the improvement of the planned 

environment, reducing the negative impact of stormwater, supplementing water resources and 

improving their quality, and cost-effectively conserving the environment while promoting public 

participation. WSP thus incorporates environmental, social, and economic goals in synergy and 

aims to achieve a healthy and sustainable urban environment. These principles were 

implemented to protect urban food supply and human health, but current water systems are 

being placed under pressure by increasing population and urbanisation, ageing infrastructure, 

climate change and capacity constraints (Sharma et al., 2016:1). According to Sharma et al. 

(2016:1) large-scale centralised water, stormwater and wastewater systems have been 

implemented for 100 years. 

 

3.2.1 Current challenges of global WSP approaches 

 
WSUD and WSP consider the implementation of water conservation and stormwater 

management on local, precinct and regional scale. The challenges of managing water 

sustainably and in a sensitive manner includes the consideration of water conservation and 

stormwater management. Table 7 highlights the implementation of water systems in the 

planning environment (Wong, 2007:5). Through the integration of the three water systems in the 

urban environment, water supply, wastewater and stormwater, integration of WSP and urban 

design could be achieved (Wong, 2007:3). 

 

Table 7: Implementation of water systems in the planning environment on different scales 
 

Precinct Local Regional 

Planning 

• Local street layout. • Allotment density and 

layout. 

• Major road layout. 

• Public open space and 

multi-use corridors. 

Water Conservation 

• Stormwater storage/pond. 

• Aquifer storage and 

recovery. 

• Rainwater tank. • Stormwater storage/pond. 
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  • Aquifer storage and 

recovery. 

Stormwater Quality 

• Precinct-wide infiltration 

basins. 

• Porous pavement. 

• Sand filters. 

• Bio-retention swales. 

• Bio-retention basin. 

• Vegetated swales. 

• Urban forest. 

• Constructed wetlands. 

• On-site retention 

(infiltration). 

• Porous pavement. 

• Sand filters. 

• Bio-retention planters. 

• Rain garden. 

• Vegetated buffer. 

• Riparian buffer. 

• Natural channels. 

• Urban forest. 

• Constructed wetlands. 

Stormwater Detention 

• Retarding basins. 

• Ponds. 

• On-site detention. • Retarding basins. 

• Lakes. 

Source: Wong (2007:5), Oki & Kanae (2006:1068), Carden et al. (2018), Rohr (2019:26) 

 
Population growth, urbanisation and industrialisation are considered to increase water demand 

and should, therefore, be considered WSP challenges (Rohr, 2019:26). Challenges identified in 

the water sector include water availability (supply), water quality, water scarcities and climate 

change (Cooley et al., 2013:4-9, Wong, 2007:1). The research acknowledges that the mentioned 

challenges are not the only challenges relating to global WSP. A methodology is provided in 

Chapter 1 explaining the thought process in acquiring these challenges (cross-reference Section 

1.6). Compiling all the known global WSP challenges would prove impossible as each country 

has unique difficulties, Table 3 is constructed to provide a general idea most countries could face 

to understand the notion of WSP (cross-reference Section 1.6 Table 3). This process might 

result in identifying overlying trends that might assist South Africa in its quest for achieving 

WSP. The identified thematic challenges include water quality, water quantity, water 

conservation, governance, and planning. 

 

3.2.1.1 International perspective on water quality 

 
Annually approximately 3-4 billion people die of water-borne diseases (Cosgrove & Rijsberman, 

2000:6), growing pressure on the world’s water resources has resulted in degrading water quality 

and thus increasing the cost of water treatment (Cooley et al., 2013:1). The impacts of 
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rapid population growth, urbanisation and industrialisation were identified as degrading water 

quality throughout the globe, water demand thus increased, and water supply became 

increasingly challenging (Cosgrove & Rijsberman, 2000:4 & Vörösmarty et al., 2000:284). As 

previously mentioned, the importance of freshwater was highlighted in 1992, water quality, 

however, only received the same recognition twenty years later in 2012 (UNEP, 2016:1). The 

notion of creating a water quality index (WQI) was introduced in 1965 but received a diminutive 

acknowledgement by professionals, the WQI gained importance and is now used in 

environmental assessments (Lumb, 2011:12). Water quality is directly linked to the health of 

humans, 70 to 90% of the total population in some regions rely on surface water as their main 

source of water, ingesting of contaminated water may lead to serious health issues and in some 

cases death (UNEP, 2016:3). The causes of water pollution include, but are not limited to, 

rainfall, runoff, leaching and temperature from the Earth’s core, human activity naturally 

contributed to water population through the expulsion of waste products (UNEP, 2016:4). 

 

3.2.1.2 International perspective on water quantity 

 
The availability of water on Earth is approximately 1.386 million cubic kilometres, however, 

primary human activity such as households, agriculture, recreational and environmental activities 

entail the use of freshwater (Cassardo & Jones, 2011:621). Primary freshwater on earth is stored 

in glaciers and ice sheets and it is estimated that 3.0 million km3 of freshwater is stored in 

Antarctica (Shiklomanov et al., 2003:14). An evaluation on freshwater availability stated that 

between 1960 and 1997 a 60% decline is evident on freshwater worldwide per capita (Cassardo 

& Jones, 2011:622). Uneven distribution of the world’s freshwater is a key characteristic of 

freshwater availability, and therefore a supply-side or engineering approach was followed 

through accommodating humans by supplying water to desirable areas (Cosgrove & Rijsberman, 

2000:6). Earth is commonly referred to as the ‘Blue Planet’ and the lack of water availability is 

thus ironic. Appropriate water management should be considered for the protection of water as 

a vulnerable resource (Oki & Kanae, 2006:1068). Water used for human consumption is divided 

as follows; agriculture 70%, industries 20% and 10% direct consumption (Zhuwakinyu & 

Creamer media, 2012:5), food and energy production can, therefore, be identified as vital for 

human survival and this cannot be accomplished without adequate water availability. 

 

Water demand is defined as the the ratio of water that is withdrawn, a local water stress index is 

identified through the ratio which the population interacts with sustainable water supply 

(Vörösmarty et al., 2000:284). Figure 11 illustrates the level of water stress each country will 

face by 2025, areas of the low population will naturally face less water stress than higher 

populated areas, half of the world’s population will reside in countries experiencing water stress 

(Cosgrove & Rijsberman, 2000:28, Vörösmarty et al., 2000:284). 
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Figure 11: Water stress map in 2025 

Source: Cosgrove & Rijsberman (2000:28) 

 

Water demand on an industrial and domestic level is determined by the population and thus 

increases with the population (Vörösmarty et al., 2000:284). Water availability contributes greatly 

to the production of food and energy but on a global scale the world is not water-secure and 

water demand has already surpassed the supply thereof in many countries (Zhuwakinyu & 

Creamer media, 2012:3). 

 

3.2.1.3 International perspective on water conservation 

 
Freshwater is identified as green or blue water; green water is primarily identified as rainwater 

while blue water is considered as surface runoff and groundwater (Cosgrove & Rijsberman, 

2000:6). An estimated 10% of blue water (renewable freshwater resource) accounts for the 

maximum availability of the total renewable freshwater that is extracted by humans per year and 

due to evaporation approximately 30% of the available resource is used (Oki & Kanae, 

2006:1068). A 10% and 30% use of availability may be considered insignificant and water 

scarcities unlikely, but high variability and uneven spatial distribution increase the vulnerability of 

water resources and it is thus considered impractical to use 100% of the available resource (Oki 

& Kanae, 2006:1068-1069). Water losses through infrastructure is a common challenge faced by 

many countries, water is lost through leaks and bursts, and this greatly contributes to water 

scarcities. The notion of sustainability and Sustainable Drainage System (SuDs) suggests 

rainwater harvesting and the implementation of swales and buffers to mitigate and utilize 

stormwater and runoff in an attempt to conserve water. As stated in the evolution of WSP the 

conservation of water through sustainability is gaining importance but is not implemented 

worldwide. 
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3.2.1.4 International governance of water planning approaches 

 
Professionals such as engineers, planners, the government etc. consider WSP and related? 

challenges individually, this creates slow progress in the innovative field of WSP. The 

responsibility of WSP is disregarded, and this contributes to professionals placing little focus on 

the development of areas from a water-related perspective. Multi-Level governance of water is 

necessary, water and water planning characteristics stretch from private to public stakeholders 

(OECD, 2014:1). Figure 12 illustrates a multi-level governance framework and, ultimately a 

method identifying and bridging gaps in the governance of water. 

 
 

 

Figure 12: Multi-level governance 

Source: OECD (2014:2) 
 

When responsibility is taken for the governance of water, WSP may gain momentum and 

implementation. The responsibility of water planning shifts from governmental management to 

private management. Private professional carry little weight regarding the decision-making 

process. The lack of communication between the spheres of government and professionals are 

considered as a silo-approach. 

 

3.2.1.5 International perspective on water planning 

 
Stormwater management is considered as a WSP challenge because of its relation to runoff 

and the management thereof in the urban environment. Stormwater has a complex relationship 

with the urban environment, and they are considered naturally incompatible. In the 
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consideration of natural stormwater infrastructures such as rivers and wetlands, the urban 

development area is decreased (Rohr, 2019:26). Urban development is restricted, and a choice 

should then be made between the protection of natural stormwater agents or the development of 

cities and urban areas. In developed counties, stormwater is traditionally managed to combine 

rainwater and sewage into one pipe to be treated (Rohr, 2019:27). This results in unnecessary 

treatment and high volumes of generalised treatment. The obvious solution would be to implement 

separate sewage systems, but challenges are still present. Separate systems divide stormwater 

or runoff into one pipe and sewage into another, but stormwater is then released into the natural 

environment without any treatment (Rohr, 2019:27). This might not seem problematic but 

depending on where the stormwater originated from high levels of natural and unnatural 

pollutants may be present. 

 

As previously mentioned, a goal for WSUD is the management and re-use of wastewater and 

stormwater, this implies that stormwater management is considered a challenge in the 

consideration of WSP and a different approach is needed (Lottering et al., 2015). Flood 

protection and creating water-friendly and sustainable urban environment are goals when 

considering WSP. Over the last two decades new stormwater approaches have been developed 

in several countries without communications between the countries, all these countries 

incorporated sustainability as the primary goal, although the motivations for these approaches 

vary in almost every case (Carmon & Shamir, 2010:1). Australia is identified as an innovator in 

the field of stormwater management but Carmon & Shamir (2010:2) state that landscape 

architects, drainage engineers and planners have contributed to stormwater solutions, but 

largely in their fields and only recently started to partially integrate their research. The 

management of stormwater contributes greatly to flood control and innovative countries such as 

Australia have an extensive history in renewing and reusing stormwater (Porse, 2013:31), 

stormwater management assists in the conservation and recycling of water resources. 

Sustainable stormwater management ultimately regulates streamflow, groundwater, and water 

quality (Pocone Northeast Resource Conservation and Development Council, s.a.:7), WSP could 

benefit from increased water availability and flow as previously stated. WSP considers all forms 

of water resources that affect the urban environment, stormwater management and thus runoff 

are perceived as an important part of urban areas and the management thereof may support 

WSP in achieving sustainability. Surface runoff was traditionally considered undesirable and the 

primary goal was a hasty removal and aversion of surface water (Boller, 2004:55). Stormwater 

management is primarily implemented to promote public health and reach economic and 

environmental sustainability in urban areas (Porse, 2013:29). Stormwater impacts natural 

streams and urban ecosystems through runoff, stormwater management thus prioritises flood 

risks and water pollution, while modern urban water management highlights the importance of 
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integrated approaches to ensure social and environmental sustainability (Walsh et al., 2016:1). 

Identified and tested approaches include compact development, low impact development, 

increasing housing densities and limiting imperviousness (Carmon & Shamir, 2010:2). From the 

20th-century stormwater management has been implemented through, treatment facilities, storm 

drains and basins, currently, innovative approaches and technologies are implemented to 

manage runoff and the pollution thereof (Porse, 2013:29). Combined sewer systems were 

previously thought the answer to managing stormwater effectively, through the separation of 

wastewater. The reuse of wastewater and stormwater is currently implemented to manage 

stormwater efficiently (Boller, 2004:55). The Pocono Northeast Resource Conservation and 

Development Council (s.a.:5) states that stormwater management largely manages runoff, runoff 

usually flows into the nearest river, lake, or wetland, however, as development increases so 

does the amount of runoff, in urban areas this may prove to be problematic. The European 

Commission (2013) defines Green Infrastructure as: “a strategically planned network of high 

quality, natural and semi-natural areas with other environmental features, which is designed and 

managed to deliver a wide range of ecosystem services and protect biodiversity in both rural 

and urban settings.” The challenge of planning water in an eco-friendly and sustainable manner 

is one not frequently discussed, this research aims to highlight the importance of innovation and 

new perspectives. GI is not only implemented for the achievement of WSP but while identifying 

WSP challenges, as previously stated, it is suggested that the lack of GI implementation 

contributes towards the lack of WSUD and WSP in an urban environment. 

 

GI has a combination of social, environmental, and economic goals that require an adjustable 

framework for planning, evaluating, and implementing (Chini et al., 2017:1). Is it suggested that 

GI could improve urban planning because it considers an all-inclusive approach to complex social- 

ecological systems (Harens & Pauleit, 2014:516). Cities are constantly growing, evolving and 

adapting, as a result of population growth and urbanisation, cities have struggled to maintain 

their sustainability and thus planning with the consideration of water. Connectivity and 

multifunctionality are fundamentals when considering GI, multifunctionality means that socio- 

economic and ecological factors are taken into consideration and not left to chance (Harnes & 

Pauleit, 2014:518). The challenge is the implementation of GI planning and reaping the benefits 

thereof especially regarding WSP. 
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GI considers the conservation value, growth management and infrastructure planning of a space 

which offers a more comprehensive approach to open space planning (Lafortezza et al., 2013:1) 

and long-term value. There are multiple definitions for GI, but all agree on the that it is a system 

(Chini et al., 2017:3), definitions may also vary depending on the focus point of a study. GI could 

be used as a solution in key water management challenges such as water supply management, 

water quality regulation and moderation of extreme events (Bertule et al., 2014:14- 15). GI not 

only considers open spaces such as parks but identifies a function such as recreation as well as 

the service it provides (Harens & Pauleit, 2014:519). As previously stated, GI planning also 

considers the economic aspect and value of spaces of infrastructure, this results in an all- round 

beneficial factor to consider in the strive for effective WSP. 

 

GI in terms of WSP has a focus of considering ecosystem-services in development. Ecosystem- 

services are thought to improve the multifunctionality already created by GI and is thus suggested 

that GI and ecosystem-services be integrated to create the most effective framework (Harens & 

Pauleit, 2014:525). Urban areas are implementing GI to mimic a natural environment through the 

implementation of green roofs, restoring, conserving, and enhancing the natural environment 

(e.g., trees and wetlands), GI could be considered as a WSP challenge as a result of their 

interdependent relationship (Kramer, 2014:1). These concepts aim to manage water efficiently, 

there are, however, few implementations on a large or regional scale. Bertule et al. (2014:15) 

argue that the management of wetlands and the reconnection of rivers to their dams might 

improve regional WSP and ultimately address the challenge of implementing GI for the promotion 

of WSP. Examples of GI include but are not limited to green walls, natural areas, green roofs, 

wildlife, amphibian and riparian and could also be merged with planning when ecological corridors 

and wildlife overpasses are considered (Civic & Siuta, 2014:8-9). 

 

3.3 The evolution of South Africa’s WSP 

 
Through the consideration of global WSP, trends were identified to better understand South 

Africa’s method regarding WSP. As previously stated, South Africa’s spatial planning trends and 

challenges were identified as an introduction to this section, through the understanding of South 

Africa’s implementation of spatial planning similar challenges may arise regarding WSP. This 

section is offered as an outline of WSP theory in South Africa to provide information of the local 

challenges faced, these challenges are then compared with the perspectives of local planning 

professionals in the empirical investigation to ultimately offer recommendations regarding the 

implementation of WSP in South Africa. 

 

Figure 13 illustrates South Africa’s WSP evolution as explained below, key events are highlighted 

for an improved understanding of South Africa’s unique development. The aim is to compare the 
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global evolution of WSP to the national evolution to identify the leading party and trendsetters. 

Although South Africa is a unique country it could still benefit from the experiences of others. 

 

 

Figure 13: The evolution of South Africa's WSP 

 

In 1800 the British established a colony in South Africa, land was allocated accordingly, and 

natural rights were attached to these lands. This means that landowners also owned the natural 

resources on that land e.g., rivers and dams (Rohr, 2019:34). A Special Water Court was 

founded to manage water resources and sanitation through the allocation thereof to 

representatives in towns and cities (Rohr, 2019:34). 

 

South Africa possesses a variety of discrepancies in rainfall patterns and quantities; therefore, 

the management and storage of water have been placed on high regards from colonial times 

(Earle at al. 2005:3). During the 1900s and even before that Southern Africa have met their 

demand needs through dependency on rainfall for irrigation and livestock needs (Claasen, 
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2013:326). The twentieth century brought with it international trends of sustainability and South 

Africa introduced a modern approach to agriculture, water demands increased (Claasen, 

2013:326), and the Great Depression in 1930 emphasised the need for large scale infrastructure 

development. The Vaal Dam and Vaalharts Government Water Scheme were developed to 

provide industries and farms with water for food and development security (Earle et al., 2005:8). 

Water was used to stimulate economic growth through its role in the mining and agricultural 

sectors and thus responsible for a large portion of South Africa’s development in the 20th century 

(Earle et al., 2005:5). 

 

From 1948 to 1994 under apartheid regime water policies were written to advance the needs of 

a selected few, a small portion of the population was identified as advantaged and in 1994 after 

the first democratic election took place South Africa was left with 12-14 million people without 

adequate water provision (Earle at al., 2005:3). The previously disadvantaged portion of the 

population was situated in homelands with water shortages, the consideration of water 

management and managing the supply and demand of water increased in relevance and 

importance after the majority of the population suffered as a result (Earle at al., 2005:3). 

 

In the 1950s water demand management was implemented through the Orange-Fish river transfer 

scheme as an effort to warrant water security in South Africa (Earle et al., 2005:7). In 1956 the 

Water Act No 54 of 1956 was created to replace the Irrigation and Conservation of Water Act 

created in 1912 (Rohr, 2019:40). In 1970 water availability gained importance and a warning was 

issued to highlight the consequences of water shortages (Rohr, 2019:41). Water Demand 

Management (WDM) was introduced through water conservation in urban areas by managing 

pressure control and leaks, implementing individual metering, and reducing urban plot sizes 

(Rhor, 2019:41). Water was regarded as a form of power and influence and could thus be used 

to manipulate the community (Earle at al., 2005:3), and during the 1980s and 1990s black South 

Africans protested the limited supply and quality of water received in rural areas. But in 1994 with 

the enlightenment of democracy water services were mandatory for all South Africans (Earle at 

al. 2005:3-4, Claasen, 2013:328). The political unrest in South Africa along with the most intense 

drought South Africa has ever faced intensified the effects of water shortages. In 1986 the 

Lesotho Highlands Water Project was implemented, and South Africa shifted a focus towards 

water conservation and securing water resources for future generations (Earle et al. 2005:7). 

The Katse Dam was constructed in 1997 and the Mohale Dam in 2002 (both part of the Lesotho 

Highlands scheme) to ensure the supply of water to Johannesburg, which was rapidly expanding 

(Claasen, 2013:326). It was then discovered that the construction of dams damaged ecosystems 

to a large extent and dam construction was no longer the focus of water management (Rohr, 

2019:40). 
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Monitoring the quality of water in South Africa was introduced in 1998, gathering information on 

water resources gained importance and the need for sustainable water management became 

increasingly evident (Stats SA, 2005:1). In the 1990s a global paradigm shifts in water resource 

management took place, the engineering supply solutions were replaced with demand 

management to create sustainable solutions for current issues (Claasen, 2013:327). In 1997 the 

Water Service Act 108 of 1997 was constructed and confirmed the Constitution's desire to 

provide everyone with clean drinking water and placed the responsibility on local governments 

to provide water according to their jurisdiction (Rohr, 2019:50). Local Government was defined 

as Water Services Authorities and a Water Services Development Plan was presented that 

combined environmental, technical, financial, social, and institutional planning (Rohr, 2019:50). 

The National Water Act was introduced with effect in 1999, the act aimed to incorporate IWRM 

at its core and emphasised the relationship between the environment and water resource 

management (Rohr, 2019:50-51). In 2009 municipalities’ concerns about water quality grew and 

providing improved water quality gained importance, and between 1994 and 2012 

approximately 21 million people gained access to improved water sources (Rivett et al., 

2013:409). 

 

The Department of Water Affairs and Forestry (2004) stated that effective water management 

should be achieved from a holistic perspective, the process for creating IWRM then started in 

South Africa, quite a long time after it was globally acknowledged. Water is a basic human right 

and one of the most vulnerable resources, not only in South Africa but worldwide. To mitigate the 

growing water availability concern, IUWM is implemented in urban areas and works hand in 

hand with WSUD approaches (Sharma et al., 2016:1). The WSUD approach first gained 

attention in South Africa with the publications of the SA-focused WSUD Framework and 

Guidelines in 2014 and aims to mitigate water management challenges through the integration 

of stakeholders and the new paradigm of WSP (Carden et al., 2016:51). Tjandraatmadja et al. 

(2014:1) define WSUD as an approach to urban planning and design that integrates the 

management of the total water cycle into the development and land use process. WSUD 

combines urban design and urban planning to promote water sensitivity to achieve the goal of 

water sensitive cities (Fisher- Jeffes et al. 2017:5). As with GI, there is a multitude of definitions 

and views associated with WSUD, but it is generally agreed that development should consider 

water sustainability (Armitage et al. 2013:3). Uncommonly the WSUD framework was developed 

from an integrated perspective through a series of Learning Alliances (Armitage et al. 2013:4). It is 

suggested that WSUD can only be achieved by embracing innovation in technology. WSUD may 

lead to water conservation, flood control, healthy living environments, improved stormwater 

quality and landscape amenities, according to Sharma et al. (2016:1) these systems may either 

be combined into the centralised system or be implemented as a stand-alone system. WSUD 
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aims to integrate the management of all water sources (groundwater, surface runoff, rainwater, 

wastewater and drinking water) and mitigate all urban streams, storage facilities and the 

treatment of wastewater (Tjandraatmadja et al. 2014:1). Fletcher et al. (2015:259) introduce the 

notion of a Water Sensitive City (WSC) which follows Australian innovation towards WSUD. 

South Africa’s unique contextualisation may require some alteration to WSUD but with 

appropriate modelling tools and strategies, this goal may be achieved (Armitage et al., 2014:1). 

As stated in the previous section, water availability is decreasing because of the influence of 

human activity on climate change (Earle et al., 2005:5) and the need for WSP is increasingly 

urgent. 

 

The realisation that not only urban areas could benefit from water sensitivity WSUD evolved into 

WSD (Water Sensitive Design) (Carden et al., 2018:4). WSD suggests that all areas could benefit 

from the consideration of water and how it is managed. WSD is a system-based approach that 

endorses the development of b GI and includes, Alternative Water Resources (AWR), Water 

Demand Management/Water Conservation (WDM/WC) and Sustainable Drainage Systems 

(SuDS) approaches (Carden et al., 2016:52-53). South Africa implements WDM to mitigate the 

lack of physical water resources in the country, large scale projects were implemented to ensure 

water security and supply adequate and sustainable water (Earle et al., 2005:7). South Africa 

focused on sustainability and integration as challenges continue to emerge in the quest for 

WSP. 

 

El Nino is the effect that causes surface water in the Pacific Ocean to rise in temperature since 

2015 this effect has intensified and is the reason for South Africa’s drought (Brink, 2016:3). 

Drought may cause significant spatial planning challenges, day-zero without water for the city of 

Cape Town was predicted for the 12th of April 2018 (Masante et al., 2018), there is little the 

spatial planning profession could do after a disaster has been declared but future planning and 

precaution may result in saving cities in the future. The need for a holistic national water plan is 

thus highlighted to prevent future disaster through spatial planning, the cause of drought is due to 

climate change, but the cause of a disaster might be due to spatial planning. 

 

3.3.1 Current challenges of South Africa’s WSP approach 

 
South Africa is a water-scarce country and supplying water to its cities is one of the country’s 

greatest challenges, furthermore, if South Africa aims to avert a water crisis, existing systems 

may have to be managed efficiently, in terms of quantity and quality (Armitage et al., 2014:1). 

South Africa has unique geography where water sources are not necessarily located near major 

cities and towns, it is thus apparent that alternative supply systems be set in place to 

accommodate this phenomenon (Carmon & Shamir, 2010:1). South Africa is a developing 
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country with rapid urbanisation and compound water management challenges, both in access to 

water-based services and resource shortages with negative impacts on the quality of ground and 

surface water (Carden et al., 2016:51). South Africa faces challenges such as the availability of 

water and the quality thereof, the economic aspects of these challenges directly link with the 

supply of water (Carden et al., 2018:5). Table 8 highlights the unique challenges faced by South 

Africa in the implementation of WSUD, most challenges stem from South Africa’s history and the 

implications of Apartheid. Table 8 is offered in support of the selected challenges for this 

research and aims to highlight South Africa’s unique situation. 

 

Table 8: Challenges faced in the implementation of WSUD in South Africa 
 

Challenge Description 

Supply infrastructure 
Poor integration and communication: Stormwater fall under the roads 

department and water supply are separate from the wastewater. 

 
Stakeholders equity 

Support in creating approaches, dignity, ownership, and respect: Challenging 

to supply ‘green’ infrastructure to the previously disadvantaged where there 

is a lack of basic services. 

Health aspects Risk of spreading waterborne diseases. 

Adaptability & uncertainty 
Skill constraints: uncertainties regarding politics, climate change, water 

demand patterns and population growth. 

Mitigation Managing environmental impacts. 

Ecosystem goods & services 
South Africa faces many challenges and job creation, and affordable housing 

is prioritised above ecosystem services and food provision. 

Source: Armitage et al. (2014:3) 

 
WSUD integrates land use development and the water cycle to add environmental and economic 

value to urban areas (Carden et al., 2018:5). WSUD increases the availability of water by offering 

alternative sources by implementing Green-Blue corridors this also ensures water security 

(Carden et al., 2018:5).  Bule-Green corridors are considered as parks, wetlands, rivers and 

canals to mention a few. The driving factors for WSD include 1) Economic incentives 2) Green 

Building Ratings 3) Legislative approval 4) Sensitive environments 5) Existing infrastructure and 

zones and 6) Institutional champions (Carden et al., 2018:9) While taking the challenges South 

Africa faces into account, Armitage et al. (2014:5) created a framework to implement Water 

Sensitive Settlements (WSS) in South Africa. Figure 14 below illustrates this framework and 

highlights the needs and solutions for South Africa. South Africa’s history is considered together 

with what needs to be done and the road ahead for the creation of WWS. The need for separate 

water treatment is depicted together with the need for an integrated approach to WSP. WSP 

considers sustainable development and integrates water into urban and regional planning 

(Carmon & Shamir, 2010:1) which contributes to the implementation of WSS. 
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South Africa’s spatial planning and water history regarding the notion of Apartheid has been 

depicted in the sections above, a clear understanding of inequality and lack of service regarding 

water was highlighted. Figure 14 illustrates that South Africa is currently under stress regarding 

water quality (public health) and water scarcities, the need for an integrated and effectively 

managed water systems also arises. The goals of WSP in South Africa as identified by Figure 14 

consists of equality in water provision and multifunctional infrastructure to increase the efficiency 

of water resources in South Africa. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14: Framework for Water Sensitive Settlements in RSA 

Source: Armitage et al. (2014:5) 
 
 

Table 4 illustrates South Africa’s WSP challenges, the table was compiled with the help of several 

sources stating challenges relating to local WSP. A complete methodology is provided in Chapter 

1 (cross-reference Section 1.6 Table 4). As previously mentioned, the research acknowledges 

that the derived challenges are not the only WSP challenges South Africa faces. The above- 

mentioned challenges were gathered from scientific sources to define the core of South Africa’s 

WSP challenges and include water quality, water quantity, water conservation, the governance of 

water and water planning 
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3.3.1.1 Local perspective on water quality 

 
Access to safe drinking water is a basic right in South Africa, the term water security thus became 

more evident, and form part of the Millennial Development Goals (Sershen et al., 2016:456). 

South Africa’s water quality has recently been highlighted in the media, the consideration of 

polluted stormwater is identified as a major threat to South Africa’s urban water systems (Fisher-

Jeffes & Armitage, 2013:429). In 2010 South Africa’s water quality was said to be degrading due 

to population growth, mining, urbanisation, and power generation (Zhuwakinyu & Creamer 

media, 2012:8). 

 

South Africa’s leading water quality issue in surface water was identified as disease-causing 

organisms in water bodies because of overpopulated and under-serviced human settlements 

(Stats SA, 2005:10). The main culprits for water pollution in South Africa are speculated to 

include rapid population growth, current and historical mining activity and urbanisation (acid mine 

drainage), these factors may also contribute to the availability and quality of the water supplied in 

South Africa (Musigaf & Tom, 2014:72, Sershen et al., 2016:457). Bulk water pollution is of 

serious concern in South Africa, surface water is also threatened by inflow water pollution from 

industrial and domestic use (Sershen et al., 2016:457). The South African government has 

implemented and supplied several documents and policies to improve water access and quality, 

especially in rural areas, but municipalities fail to implement suggested actions and communities 

are thus placed at a disadvantage (Rivett et al., 2013:409). 

 

South Africa is identified as a country with high rainfall fluctuations and high dependency on 

rainfall catchment, freshwater quality has witnessed a decline especially in rural areas where 

entire ecosystems are being disturbed (Musigaf & Tom, 2014:72). A Green Drop monitoring 

system was introduced in South Africa to regulate the quality of effluent from wastewater 

treatment works into rivers. In 2013 an estimated 13% of wastewater treatment plants 

implemented water-saving plans (Sershen et al., 2016:458).  

 

3.3.1.2 Local perspective on water quantity 

 
Climate change is deemed responsible for significant impacts on water availability in South 

Africa, the conservation and sustainable management of water should thus be regarded as an 

important investment in South Africa’s future (Tewari, 2009:639). According to the Department of 
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Water Affairs and Forestry (2004), equilibrium should be met with the conservation of water 

resources together with the delivery infrastructure thus, water demand and water conservation 

should be managed together to create an effective system. The global water demand is 

approximately 173 l/d/c (daily litre per capita) while South Africa’s water demand ranges? from 

235 l/d/c to 260 l/d/c (Carden, 2018:6). 

 

A total of 450 million tonnes of water is supplied by South Africa annually, and 70% thereof is 

supplied to the mining industry (Musigaf & Tom, 2014:72). South Africa’s water distribution 

network consists of local municipalities that supply small urban and rural areas while larger 

municipalities supply metropolitan areas and consist of 297 municipalities which increases the 

complexities with regards to management and implementation of strategies (Bhagwan et al., 

2014:2). A report in 2011 proposed that South Africa’s bulk water infrastructure be upgraded or 

replaced to ensure a decline in water losses (Sershen et al., 2016:457). South Africa is utilising 

their natural resources to great extent with overexploitation of approximately 60% of rivers and 

only one-third of South Africa’s rivers are therefore in good condition (Donnenfeld et al., 2018:2). 

Figure 15 illustrates South African rivers categorised by average flow; this substantiates that 

South Africa’s rives are in dire need of conservation. A total of 146 of rivers have extremely low 

flow and only 63 rivers have high flow highlighting the severity of South Africa’s water 

conservation and management. High population growth, urbanisation and industrialisation 

increase the municipalities challenge of providing adequate water supply. Natural systems such 

as rivers are then placed under pressure and water supply abilities are questioned (Earle et al., 

2005:3). 

 

 
Figure 15: Number of rivers in South Africa characterised by average flow 
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Source: Donnenfeld et al. (2018:3) 

 
Water demand is a key factor in the discussion of water conservation and WSP, the water demand 

is constantly increasing due to urbanisation and population growth (Donnenfeld et al., 2018:5). 

In 2011 it was estimated that roughly 3.3% of South Africans do not have any access to water 

infrastructure, while 7.2% have moderate access to water infrastructure (de Ridder & Mothupi, 

2018:2). South Africa’s water supply consists of approximately four major rivers that supply 70% 

of South Africa’s water (these rivers are also shared by neighbouring countries) with ever-

increasing water demand (de Ridder & Mothupi, 2018:2). 

 

3.3.1.3 A local perspective on water conservation 

 
Water is a necessity for all living organisms, harvesting rainwater and managing stormwater are 

two of the ways to conserve water in urban areas (Kurunthachalam, 2014:1-2). This dissertation 

focuses on the conservation of water on an urban and regional level with specific reference to 

South Africa. Water losses and infrastructure management are the main culprits in terms of South 

Africa’s water management challenges. An estimated 20 to 30 per cent of South Africa’s rainwater 

is converted to runoff, and thus identified as the lowest runoff to rainwater conversion in the world 

(Earle et al., 2005:6). The exploitation of rivers, dam levels and climate change are also identified 

as challenges in the conservation of South African water resources (Donnenfeld et al., 2018:2). 

One of South Africa’s challenges regarding water scarcities is the realisation that groundwater is 

not used to its full potential, approximately 15% total water consumption is obtained from 

groundwater and it is mainly rural communities which largely benefit from groundwater (WWF, 

2016:9). 

 

South Africa has been identified as a water-stressed country, because of rapid population growth 

and the climate vulnerability of the country, water demand is not closing the supply gap 

(Bhagwan et al., 2014:2). South Africa experienced a drought from 2014 to 2016, this initiated a 

focus on conservation and highlighted the importance of water in South Africa’s legislative 

context (Donnenfeld et al., 2018:2). The drought, however, was not the only cause of South 

Africa’s water scarcities, but rather emphasized existing inadequacies in Water Management 

(WM) (Donnenfeld et al., 2018:2). Climate change was deemed responsible for significant 

impacts on water availability in South Africa, the conservation and sustainable management of 

water should thus be regarded as an important investment in South Africa’s future (Tewari, 

2009:639). According to the Department of Water Affairs and Forestry (2004), equilibrium 

should be met with the conservation of water resources together with the delivery infrastructure 

thus, water demand and water conservation should be managed together to create an effective 

system. 
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Several of South Africa’s water pipelines are over 100 years old, which leads to 65% water 

losses in some urban areas through leaks (Lombard, 2016:33). South African municipalities are 

primarily considering price over sustainability (Southern Africa Stainless Steel Development 

Association, 2017:2), by implementing a long-term vision South Africa might realise that 

sustainability and quality of life go hand in hand. South Africa’s lack of technology leads to 

outdated pressure control systems, that contributed to water losses through pipe bursts and 

leaks (Lombard, 2016:33). The previous president J.G. Zuma stated that South Africa is not a 

water-rich country and a target has been set to halve water losses by 2014 (Mckenzie et al., 

2012:4) but water losses and allocations were, however not disclosed. An estimated 40% of 

South Africa’s wastewater is untreated (Donnenfeld et al., 2018:1), which contributes to South 

Africa’s inefficient use of water and the lack of water-wise decisions on a governmental level. 

The WWF (2016:16) created a framework for ensuring a sustainable water future for South 

Africa. They suggest that decreasing degradation, utilising groundwater, investment in the 

future, ecological infrastructure, planning Waterwise, catchment agencies and invasive alien 

plant species clearing are methods needed to be implemented; Figure 16 depicts the strategy. 

 

 
Figure 16: A sustainable water future 

Source: WWF (2016:16) 
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3.3.1.4 Local governance of water planning approaches 

 
The Department of Water Affairs (DWA) governs South Africa’s water sector and is responsible 

for policy development and providing funding for the sector (DWA, 2013:1). Water governance in 

South Africa largely focused on supply management, technical solutions and subsidised 

infrastructure before 1994. Landowners were permitted to use all water resources on the 

property and informal areas were thus left lacking water provision as a result, after the election, 

several policies were set in place to equalise water supply (Herrfahrdt-Pa¨hle:2010:114). 

 

The DWA does not carry this responsibility alone but relies on water services authorities and 

water services providers. In larger areas, municipalities take on the responsibility of purifying 

water and municipalities are then held responsible for the sustainability of their jurisdiction (DWA, 

2013:3). The governance of water is not provincial bound and water management boundaries are 

allocated according to the source of supply, that increases the difficulties in planning water on a 

national and provincial scale (Herrfahrdt-Pa¨hle:2010:115). South Africa’s water is governed by 

the Water Service Act of 1997 and the National Water Act (NWA) of 1998, the following section 

of this research examines South Africa’s legislative context in greater detail (WWF, 2016:7). The 

DWA (2013:1) states that these Acts provide South Africa with effective water management. 

Increased difficulties in water governance and the argument of responsibility for the management 

of water complicates the implementation of WSP. 

 

3.3.1.5 A local perspective on water planning 

 
South Africa has unique rainfall patters and implementing sustainable stormwater management 

includes the consideration of runoff and water losses, engineering experts speculate that little to 

no stormwater should be lost to achieve efficiency (Lombard, 2016:35). The conservation and 

management of water contribute to the sustainable management of stormwater and water quality. 

In South Africa municipalities carry the responsibility of managing stormwater through municipal 

rates, this creates funding challenges (Fisher-Jeffes & Armitage, 2013:429). As a result of 

ongoing water scarcity in South Africa, stress is placed on existing water systems and the need 

for an alternative water supply system has become apparent (Fisher-Jeffes et al., 2017:1). 

Stormwater could be considered as an alternative water supply system, if stormwater is 

managed effectively it could be reused and water losses might decrease. According to Fisher-

Jeffes et al., (2017:1), stormwater harvesting improves water security and is considered a 

sustainable method for maintaining parks, wetlands, and dams as stormwater is used instead of 

fresh water supplies. 

 

Stormwater forms part of the urban water cycle and should, therefore, be considered as a WSP 

challenge, the challenges of managing water in an urban area contribute greatly to the notion of 
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WSP (Fisher-Jeffes & Armitage, 2013:429). South Africa’s large informal areas increase the 

difficulties in managing stormwater and community-based infrastructure is set in place to 

accommodate stormwater and the resulting floods (Adegun, 2014:1). The purpose of stormwater 

management as identified by the Red Book is to improve quality of life, protect the natural 

environment, to protect the health and safety of the community form floods, to conserve water 

through management, and to create sustainability and resilience in communities (CSIR, 2005:8). 

The Red Book (2018) states that climate change increases the challenges of stormwater 

management and the urban drainage system, but stormwater management was only mentioned 

four times throughout the document. As previously mentioned, interdisciplinary teams are needed 

to create a sustainable outcome (CSIR, 2005:8), planning’s purpose in stormwater management 

is to facilitate accomplishments. South Africa changed stormwater management to a tax bases 

structure that is implemented to support the management of stormwater (Fisher-Jeffes & 

Armitage, 2013:429). 

 

South Africa’s annual risk for flooding is approximately 83.3% and the population affected in 

urban areas is high due to geographical location and economic factors (Mckenzie et al., 

2012:4). The Department of Environment Affairs (2016:32) argues that a rise in rainfall results in 

a rise in stormwater when stormwater is not managed effectively floods become increasingly 

common. With the consideration of stormwater management, WSP might contribute to a 

sustainable future. South Africa’s informal settlements? are not necessarily equipped with 

stormwater infrastructure, this places these areas under greater risk for floods (ActionAid, 

2006:2). Informal settlements are thus not only placed under risk, but runoff and excess water 

resources are lost and polluted (Adegun, 2014:2). Localised flooding is a result of little to no 

stormwater management and infrastructure and occurs because of compacted ground, few to 

no-drains and blocked drains (ActionAid, 2016:3). The implementation of WSP thus becomes 

increasingly important? in South Africa’s informal areas because of lacking infrastructure and 

public participation. 

 

As previously stated, GI is considered a driving factor of WSP, highlighting the importance of 

ecosystem services and sustainability regarding the planning of a vulnerable resource. 

Environmental depletion is considered a challenge from a WSP perspective bearing in mind 

lowering dam levels and the condition of water sources. As previously stated, environmental 

depletion and the lack of GI promotes degrading water quality. Environmental depletion may lead 

to groundwater pollution because of agricultural runoff and sewerage outfalls (Tyagi et al., 

2014:1493), this increases difficulties in WSP and the recycling of water. The implementation and 

consideration of GI from a WSP viewpoint should be considered to promote ease in the 

application of WPS. The loss of ecosystem services and environmental depletion are challenges 
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faced in the planning community, with a focus on WSP these factors may stand in the way of 

effective and sustainable water management. 

 

GI has gained importance in South Africa and thus more funds are allocated for the 

implementation of GI (Cilliers, 2019:4). GI produces ecosystem service and is generally 

implemented in an urban environment to increase ecosystem consideration and improve quality 

of life and sense of place (Culwick et al., 2016:8). Theoretically, GI promises efficient 

infrastructure as well as social, economic, and environmental benefits, in South Africa however 

current implementations are lacking (Culwick et al., 2016:12). South Africa aims that the new 

generation of planners finds the implementation of GI as important as the theory thereof. South 

Africa shifted focus towards a green economy approach implemented in the Western Cape 

Province, with water management and GI as a priority, with challenges of climate change GI is 

considered essential for the development and sustainability of the region (Pienaar et al., 2017:78). 

A green economy considered the combined benefit of adequate and sustainable water supply 

and GI, the investment thereof may be substantial, but the benefits greatly overrule the cost 

(Pienaar et al., 2017:79). 

 

A study conducted on the implementation of GI identified 40% of individuals working in the private 

sector do not implement GI as a part of spatial planning (Cilliers, 2019:4). It is thus considered 

evident that planners in South Africa have low consideration of GI even though sustainability and 

the consideration thereof is a highlighted trend in South Africa. GI is implemented on a small 

scale in several of South Africa’s major cities and forms part of sustainable spatial planning. 

Guidelines and policies are set in place to promote the implementation of GI. But as previously 

stated GI might consist of higher costs and budgeting for luxury (as GI is considered) versus 

necessity, is a trending argument (Culwick et al., 2016:10). 

 

3.4 Conclusion of Chapter 3 

 
The objective of Chapter 3 was first to understand the notion of WSP. Through the evolution of 

global WSP, it was discovered that the early solutions to water-related difficulties were to migrate 

towards the water sources. This, however, is not a sustainable solution and the construction of 

dams, rivers, and canals were implemented. Transdisciplinary planning initiated WSP through 

notions such as ESD, WSC, IWRM, WSUD, and WSD. All these approaches contributed to the 

development of WSP and are researched to find the most sustainable product. Secondly, Chapter 

3 aimed to identify opportunities for South Africa and is it suggested that the most important is the 

opportunity to learn from global past experiences. South Africa could observe the implantation of 

WSP and adapt strategies for ultimate success. The opportunity of knowledge is of great 

importance. 
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In conclusion, Table 9 and Table 10 were created, with the research gathered in Chapter 3, to 

illustrate the comparison of the global evolution of WSP and that of the national evolution of WSP. 

When considering the timelines in Chapter 3 it could be said that South Africa did not initially 

follow global WSP trends on a broad perspective. When the challenges were compared 

similarities began to emerge, considering South Africa as a third world country innovation and 

improvement of water awareness is gaining momentum. As observed from this and the previous 

chapters spatial planning and WSP share similar challenges, this might be because the two 

concepts share similar implementation traits, such as the consideration of GI and integrated 

approaches. It might thus be clear that one concept is dependent on the other. When spatial 

planning and its challenges are understood, WSP could follow the same trends and be 

implemented in an integrated manner. A cohesive approach may be needed for spatial planning 

and WSP to be implemented efficiently. 

 

Table 9: Comparison of major timeline events 
 

Comparisons Global WSP South Africa’s WSP 

Major timeline events 1940: IWRM 
 

1980: Dark period 

1999: Stormwater management 

2000: Impending water crisis 

1930: Vaal Dam construction 

2011: Drought 

2016: WSUD 
 

2017: Sustainability at the core 

South Africa constructed the Vaal Dam in 1930, the next water-related phenomenon occurred 81 

years later when South Africa underwent a drought in 2011. Thereafter WSUD and sustainability 

made headway. In contrast global WSP kicked off in 1940 with IWRM followed by the realisation 

that water is a scarce resource and consists of difficult challenges. As previously stated, 

sustainability is particularly important and currently at the core of global and national planning. 

Table 10 illustrates the challenges selected for local and global WSP and were identified through 

the literature. 

 

Table 10: Comparison between WSP challenges 
 

Global WSP challenges South Africa’s WSP challenges 

 
Water Quality: The quality of water has gained 

importance and awareness about health risks relating 

to water quality is highlighted. Water quality in third 

Water Quality: Good quality water, however; in rural 

areas, the quality of water is not on a high standard. 

And water pollution is a 
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world countries are generally good, but water 

pollution remains present (cross-reference Section 

3.2.1.1). 

challenge. Water quality is degrading due to 

population growth. 

 

(cross-reference Section 3.3.1.1) 

Water Quantity: Water demand is surpassing the 

supply thereof. As a result of a growing population, 

there is an increase in water demand. Water demand 

is 173 l/d/c. 

 

(cross-reference Section 3.2.1.2) 

Water Quantity: Water demand is surpassing the 

supply thereof. As a result of a growing population, 

there is an increase in water demand. Demand 

increased from 235 l/d/c to 260 l/d/c (cross-reference 

Section 3.3.1.2). 

Water Conservation: Water is considered scarce in 

some part of the globe because of climate change, but 

the conservation of water is gaining importance 

(cross-reference Section 3.2.1.3). 

Water Conservation: As a result of South Africa’s 

drought water conservation has gain importance and 

trend are being implemented to conserve water 

(cross-reference Section 3.3.1.3). 

Governance of water planning approaches: Silo- 

planning is implemented to some extent and thus the 

governance of water might be an undetermined 

responsibility. But innovation regarding water 

governance is explored and implemented around the 

globe. 

 

(cross-reference Section 3.2.1.4) 

Governance of water planning approaches: The 

governance of water is being questioned but ultimate 

traditional planning and governance are generally 

implemented (cross-reference Section 3.3.1.4). 

Water Planning: Innovation in the field is observed 

with the focus on conserving and recycling water. 

 

The consideration of ecosystem depletion and 

sustainability are gaining importance and innovation 

in the field is observed. 

 

(cross-reference Section 3.2.1.5) 

Water Planning: Management with regards to floods 

are lacking in informal and rural areas. In parts of 

South Africa, dense urban areas are grieved by the 

lack of stormwater management. 

 

South Africa is increasing considering ecosystem 

services and is actively preventing environmental 

depletion. 

 

(cross-reference Section 3.3.1.5) 

 

 

When comparing South Africa and global WSP some similarities emerge such as the increasing 

importance of GI and the general good quality of water provided in South Africa. Water scarcities 
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are observed around the world and South Africa is no different in that regard. However, when 

considering the innovation in stormwater management and questions regarding water 

governance, global trend surpasses South Africa’s current state. South Africa’s water challenges 

lie in landscape difficulties and the location of reliable water sources. It is suggested that South 

Africa is following global trends with regards to questioning water governance to find a suitable 

solution for the identified challenges. Furthermore, global stormwater management and water 

recycling innovations inspire South African planners to find appropriate solutions to unique 

difficulties. Through the evolution of global WSP innovation is inspired which might be interpreted 

as a trend. This section aimed to highlight international and national WSP trends and the evolution 

thereof to better understand South Africa’s challenges and to ultimately offer recommendations 

based on the knowledge of professional planners in South Africa. 

 

The following chapter depicts policy and legislation relating to WSP in South Africa and on a 

global level. As previously stated, the lack of policies and the implementation thereof is considered 

a challenge on a global and local scale. The theoretical investigation in this, and previous, 

chapters serve as an introduction to the empirical investigation and an improved understanding 

of local WSP challenges. The challenges identified in the literature review were used in the e- 

questionnaire to gather knowledge from practising planners. The dissertation evolved as research 

continued and the literature was used to confirm the legitimacy of the selected challenges. The 

data was analysed and compared to that of the literature and from there, recommendations are 

offered based on the conclusion of both the literature and practising planners.
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CHAPTER 4 POLICY AND LEGISLATIVE REVIEW PERTAINING   

TO WSP 

 
4.1 Introduction 

 
In this chapter, the policy and legislative context relating to global and national WSP is discussed 

to highlight the need for an inclusive national water plan for South Africa. Global and national 

WSP as discussed in previous Chapters are lacking not only in research but also in 

implementation (cross-reference Section 1.6 Table 3 & Table 4). Awareness regarding climate 

change and water scarcities are continuously increasing but WSP and active consideration of 

water planning is scarce. Global water trends are therefore mentioned to evaluate future 

inclinations of the planning profession’s consideration of WSP. The section further explores South 

Africa’s legislative context regarding water resources and water planning, the limited knowledge 

regarding water planning in South Africa is analysed to emphasise the need for a holistic national 

water plan. 

 

In the mid-1980s South Africa experienced the most severe drought in its history and it was 

suggested that the supply of water be increased to accommodate the growing demand (Rohr, 

2019:42). The Department of Water Affairs (DWA) identified four issues with relation to South 

Africa’s approach towards water resources 1) Several of South Africa’s laws are derived from 

Europe and do not necessarily fully apply to local challenges 2) The management of water 

resource quality and quantity was not fully addressed 3) While the usage of water could be 

regulated during the drought it could not be regulated thereafter 4) The need for rivers to be 

classified as integrated systems and controlled in a catchment-orientated way (Rohr, 2019:42). 

 

As previously stated, South Africa underwent a complex history in terms of equality, the water 

sector was no different and some areas are still considered water-poor (Goldin, 2008:195). South 

Africa is a water-stressed country and innovative technology and strategies have been discussed 

to educate the public on water conservation, the government, however, should take responsibility 

for the sustainability of the country through equally innovative policy implementation and effective 

WSP (Donnenfeld et al., 2018:2-3). The previous chapters supported the idea that there is a lack 

of implementation of South African policies and several sources in Table 1-4 identify the lack of 

policy implementation as a challenge with regards to WSP (cross-reference Section 1.6). 

 

4.2 Policy and legislative review related to global WSP 

 
In 2000 water governance was pinpointed as a priority of action at the Second Water Forum in 

The Hague (Cooley et al., 2013:10). Early water-related development considered dam 
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construction to ensure water security and flood protection, legislative context developed around 

this phenomenon. Furthermore, rivers and water bodies were used to define state borders, this 

caused segregation in terms of water communication between states and municipalities 

(Caponera, 1980:3). The conflict between states emerged as a result of share water resources 

and degrading quantity and quality of water from one state basin to its neighbouring basin, local 

communication concerning water resources were not considered constructive but rather identified 

as possessive (Earle et al., 2016:59). Local governance lacked integration because of the global 

understanding of water sources, the consideration of WSP developed at a later stage after the 

development of basic water resource governance. 

 

Agenda 21 is a document created on sustainable development by the United Nations, the Agenda 

was created to address current challenges and suggest sustainable solutions (UN, 1992). Agenda 

21 was released in 1992 and the main concern is achieving sustainability. Agenda 21 (1992) 

states that IWRM is promoted and that local communities be involved in the decision-making 

process regarding policymaking; integration of water planning is strongly considered (UN, 

1992:197). Agenda 21 also considers the development of policies and highlights the full utilisation 

of assessment information, trends, and water resource situations (UN-water, 1992:201-204) It is 

thus clear that this is an important document to consider. Public participation is highlighted 

through Agenda 21 and promoted the participation of woman and youth (UN-water, 1992:211), to 

ultimately support a sustainable future. WSP is not mentioned but can be derived from the water 

management and sustainability aspects stated, this is true for several policies but to achieve 

effective WSP clear guidelines should be available. 

 

The cost of new water is constantly increasing and contributes to water scarcities, water supplies 

are wasted, groundwater is depleting, soil irrigation and quality are decreasing, and vulnerability 

of water ecosystems are observed on a global scale; this contributes to the challenges of 

implementing global WSP legislation (Rosegrant et al., s.a.:164). A vision for the sustainable 

development of water resources is identified through the contribution of the public and private 

sector together with civil society. A legal framework ensures water access for the whole population 

and binds local municipalities to provide clean water; thus, protecting the population’s basic 

human right (IMPRESSUM, 2015:8). 

 

The Millennium Development Goals (MDG) identifies the assurance of environmental 

sustainability as the seventh goal, the provision of clean drinking water, with the consideration of 

sustainability, is highlighted (UN-water, 2015:7). The MDG was then reconsidered and 

sustainability gain importance, the Sustainable Development Goals (SDG’s) were developed with 

the MDG as consideration and identified the provision of clean water and sanitation as their sixth 

goal, the second goal is zero hunger, which could not be achieved without the proper provision 
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of water services (UNDP, s.a.:1). In terms of legislative context, the SDGs are global ideas set 

in place of guideline purposes however, the focus is placed on climate change and water 

scarcities, WSP is not profoundly considered but awareness is created around a sustainable 

water vision. Integrated transdisciplinary approaches are promoted through the statement of 

increased global communication and cooperation in the SDG’s (UNDP, s.a.:8). The New Urban 

Agenda (2017) highlights the importance of integration and sustainability relating to WSP. The 

realisation that third and first world countries might have different challenges are highlighted 

throughout the document. The protection and conservation of water resources are deemed 

important together with the effective management of stormwater. Table 11 illustrates the selected 

global frameworks relating to WSP. 

 

Table 11: Policy and legislation relating to global WSP 
 

Date Name Guide Relation to water planning 

 

1992 

 

Agenda 21 

 

Agenda 

• States IWRM and public participation. 

• Focus is on sustainability and integrating 

planning. 

 

 
2000 

 

Millennium Development 

Goals 

 

 
Framework 

• Identifies the insurance of environmental 

sustainability as the seventh goal, the 

provision of clean drinking water, with the 

consideration of sustainability. 

 

2015 
Sustainable Development 

Goals 

 

Framework 
• Goal six identifies water resource 

complexities and offers variable solutions. 

 
 
 
 
 

 
2017 

 
 
 
 
 

 
New Urban Agenda 

 
 
 
 
 

 
Agenda 

• Aims to provide safe drinking water. 

• Protect and conserve water resources. 

• Mentions IWRM and mitigating water 

losses. 

• Aims to achieve sustainable water 

management, stormwater management 

and water recycling. 

 

Global water legislation concludes to water as a basic human right, the UN states that national 

policies should be set in place and implemented on a local level by municipalities to ensure that 
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the population’s basic rights are not obstructed (UN-water, 2013:20-22). WSP is a relatively new 

concept in the planning profession, and thus clear legislation considering WSP proved difficult, 

speculation on solving the global water crisis suggests that the answers lie on a local level and 

not necessarily on a global scale. 

 

Derivatives of water management and sustainability were used to compile this section and may 

prove that awareness and implementation of WSP are lacking. However, global water trends 

include the consideration of water losses (Deloitte, 2012:2) and the integration of water challenges 

in strategic planning (World Business Council for Sustainable Development, 2005:2-14). Trends 

related to water planning were identified in Namibia as transdisciplinary approaches, 

conservation, and policymaking (Scott et al., 2018:1-3). 

 

4.3 Policy and legislation review related to WSP in South Africa 

 
In 1971 the Water Research Commission (WRC) was established, water supply and wastewater 

treatment were considered a focal point, after the political shift in South Africa many newly formed 

municipalities undertook the responsibility of water supply and treatment and it became apparent 

that rural and poor communities required more attention (WRC, 2014:44). The Worldwide Fund 

for Nature (WWF) (2017:10-16) identifies South Africa’s water trends as; considering water 

maintenance to reduce water losses, strong water governance, creating a water conscious 

country, managing supply and demand, and lastly creating a water-smart economy. The two 

legislations that govern South Africa’s water are the Water Service Act of 1997 and the National 

Water Act (NWA) 1998 (WWF, 2016:7), Table 12 provides a list of policy and legislative context 

used by South Africa in their quest to manage water effectively. Considering the 22-year gap 

between 1997, (when the first legislative document regarding water management emerged) and 

2019 (when a severe water crisis was observed in South Africa) updated legislation may be 

necessary. The National Water Resource Strategy (NWRS) introduced in 2004 and updated in 

2013 shifted the focus of water management towards efficiency and is therefore also considered 

an important document relating to WSP. For South Africa to restore its water security, significant 

political will and financial investment are needed (Donnenfeld et al., 2018:1), between 2014 and 

2018 the country underwent severe drought and water debates catalysed South Africa’s concern 

regarding water security and the survival of the urban environment. 
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Table 12: Policy and legislation relating to WSP in South Africa 
 

Date Name Guide Level Relation to water planning 

 
 

 
1994 

 
 

White Paper on Water 

Supply and Sanitation 

Policy 

 
 

 
Policy 

 
 

 
National 

• Reconstruction and development of water 

supply. 

• Water supply and sanitation services. 

 
 

 
1996 

 
 

Constitution of the 

Republic of South Africa 

(Act 108 of 1996) 

 
 

 
Legislation 

 
 

 
National 

• Right to sufficient water. 

• Right, that environment is not harmful to health 

or wellbeing. 

• Ecologically sustainable development. 

 

 
1997 

White Paper on National 

Water Policies for South 

Africa 

 

 
Policy 

 

 
National 

• The policy refines water ownership and 

allocation. The national government will act as a 

public trustee. 

 
 

 
1997 

 
 

Water Services 

Act (Act 108 of 

1997) 

 
 

 
Legislation 

 
 

 
National 

• Currently under revision. 

• Provision of potable water supply. 

• Requires Water Service Authorities 

(municipalities) to consider public delivery 

options first. 

 
 
 
 
 

1998 

 
 
 

 
National Water Act 

(Act 36 of 1998) 

 
 
 
 
 

Legislation 

 
 
 
 
 

National 

• Nation’s water is protected, developed & 

managed. 

• Equality, efficiency & sustainability is promoted. 

• Integrated water management. 

• Establishment of water catchment agencies. 

• Reserve water for aquatic ecosystems and basic 

services. 

• Recognition of international allocations. 
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1998 

National Environmental 

Management Act 

 

(Act 107 of 1998) 

 

 
Legislation 

 

 
National 

• Water quality and the prevention of pollution. 

• General allocation of water resources. 

 
 

 
2003 

 

 
Strategic Framework for 

Water Services 

 
 

 
Framework 

 
 

 
National 

• Align and integrate the planning of water 

resources & water supplies. 

• Mention of bulk infrastructure. 

• Promotes an integrated water resource 
management approach. 

 

 
2013 

Spatial Planning and 

Land Use Act 

 

(No. 16 of 2013) 

 

 
Legislation 

 

 
National 

• The management of water is not a focal point in 

this document. 

• The conservation of water is mentioned. 

 

2015 
Sustainable 

Development Goals 

 

Framework 
 

International 
• Goal six identifies water resource complexities 

and offers variable solutions. 

 
 

 
2018 

 

Draft National Water 

and Sanitation Master 

Plan 

 
 

 
Framework 

 
 

 
National 

• Reducing water demand and increasing supply. 

• Redistributing water. 

• Effective water management. 

• Regulating the water sector. 

• Improving raw water quality. 

 

 

Frameworks are considered the least binding and are developed by individuals and are offered 

to governing bodies to further create legislative context. Policies are guidelines created by 

individuals or companies and are also not legally binding but are designed to offer some guidance. 

Legislations are law binding documents approved by the government and are punishable if 

ignored. Table 12 mentions some of South Africa’s most used policies, frameworks, and 

legislation to evaluate South Africa’s adequacy and reference towards WSP. 

 

South Africa’s consideration of water resources is adequate but water planning and WSP are 

derived concepts, this implies that South Africa does not implement WSP as previously defined. 

Awareness regarding water conservation and challenges are identified in South Africa’s 

legislative context as depicted in Table 12 above but guidelines on water planning are limited to 

conserving water resources and improving quality and quantity. The thematic identified gaps 

regarding the policies and legislation in Table 12 are 1) Environmental consideration 2) 

Sustainability 3) Consequent guidelines 4) Transdisciplinary approaches 5) WSP. While water 

resources are mentioned in these documents the term WSP is seldomly used. 
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4.4 Conclusion of Chapter 4 

 
This section considered global WSP legislation and trends followed by South Africa’s context on 

WSP, the overall conclusion is that policymakers and economic planners may not place water on 

a high enough regard to improving water investments such as treatment, collection and overall 

use of water resources (Zhuwakinyu & Creamer media, 2012:3). Trends such as sustainability 

and conservation were observed on a local and global scale but the notion of WSP with regards 

to legislation is lacking on both levels of consideration. As previously stated, the WRC aims to 

assist municipalities in addressing water challenges such as water provision and wastewater 

treatment (WRC, 2014:44), awareness relating to water planning was creative but implementation 

regarding legislative context failed. The research conducted in this dissertation concludes that 

adequate policy and legislative documents are set in place for the implementation of WSP and 

the sustainable management thereof. The challenge arises in the implementation of these 

legislative documents rather than the existence thereof. As previously stated, the necessity of a 

holistic national water plan for South Africa is highlighted throughout the dissertation and is still 

the conclusion offered. WSP is an innovative concept and implementation and guidelines may be 

limited. Trends such as sustainability and conservation were observed on a national and global 

scale but the specific notion of WSP with regards to legislation is lacking on both levels of 

consideration. Chapter 5 depicts the empirical investigation and achieves the third objective of 

this research through the consideration of the professional planner’s perspectives on the status 

quo of WSP in South Africa. 
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CHAPTER 5 EMPIRICAL INVESTIGATION: PROFESSIONAL 

PERSPECTIVE PERTAINING TO WSP 

 
5.1 Introduction 

 
This chapter captures the methodology employed to gather data for the required empirical 

investigation and presents the results of the professional planners’ perspectives towards the 

status quo of WSP in South Africa. These results are offered to complete the third aim of this 

research: To consider the perspectives of professional planners towards the status quo and the 

consideration of the importance and opportunities for WSP in South Africa. The empirical 

investigation captured the perspectives of a convenience sample (planning professionals that 

were willing to participate and accessible) of local professional planners regarding WSP for 

South Africa to identify the status quo of WSP in South Africa. The perspectives of planners in 

the professional environment are vital in identifying current thought patterns to ultimately offer 

valuable recommendations for the creation of a holistic national water plan for South Africa. 

 

5.2 Research methodology 

 
This research aims to consider WSP in South Africa from the perspectives of planning 

professionals and to draw conclusions regarding the scope, challenges, and opportunities for the 

realisation of WSP in a local context. With the initial research framework, an e-questionnaire 

(Annexure C) was drafted to investigate the professional planners’ work sector and experience, 

their knowledge regarding WSP was questioned followed by their experience with WSP and the 

level of importance thereof. A convenience sample of local professional planners was identified 

and accordingly, their perspectives regarding WSP in South Africa was captured through the e-

questionnaire. 

 

The e-questionnaire was sent to 200 professional and junior planners of which 31 planners 

responded the e-questionnaire was sent to LinkedIn groups and the reach is unidentifiable. The 

data of 30 planners were used because an outlier was discarded, only one professional 

responded from the educational sector and was thus excluded. The small sample size is 

acknowledged, and this is recognised as a limitation in Chapter 1 (cross- reference Section 1.4). 

The willingness of professional planners to participate in research might be highlighted here. 

The statistical analysis of the e-questionnaires includes the responses of 30 professional 

planners. The first section of the questionnaire captured the profile of the respondents in terms 

of the work sector and experience. All the respondents are working in the private sector and this 

is also considered a limitation (cross-reference Section 1.5) and suggests that the data might be 

one-sided in the professionals’ opinions on the matter of WSP. The questionnaire was sent to 
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42 professionals in the tertiary education sector, 47 professionals in government departments 

and 88 professionals in the private sector. The questionnaire was primarily sent to private 

professionals because their contact details were easily provided. Private professionals 

implement planning trends in, not only urban design but larger-scale developments, and this might 

be useful to identify the importance and implementation of WSP in South Africa. The opinions of 

private planners may result in a ‘hands-on’ evaluation of WSP in South Africa. 

 

The e-questionnaire was distributed to the sample group, to capture the status quo of WSP in 

South Africa, their perspectives relating to the importance of WSP in South Africa, and finally 

identifying opportunities for future WSP approaches. Annexure C illustrates the complete e- 

questionnaire sent out to the potential participants. The researcher did not have direct contact 

with the participants as the e-questionnaire was distributed through online portals where 

participation was voluntary. Ethical consent for this research was granted by the North-West 

University, Scientific Committee of Urban and Regional Planning within the Faculty of Natural and 

Agricultural Sciences (cross-reference Annexure A). A consent statement was included along with 

a statement of confidentiality. Consent was obtained by completion of the e-questionnaire. The 

data of the e-questionnaire was statistically analysed to present a quantitative view of the data 

derived from the survey. 

 

A rating system for global water challenges as perceived from professional planners was included 

in the questionnaire. Global water challenges included are water quality, water demand, water 

supply, water conservation, stormwater management and GI planning. The e-questionnaire was 

constructed based on the literature review which identified the core issues to be investigated 

(cross-reference Section 3.2). The question of the alignment between spatial planning and water 

management to address the identified water-related challenges was offered to explore the 

professional planners’ view on the implementation of WSP in South Africa. The data of the e- 

questionnaire was accordingly statistically analysed as illustrated in Annexure D. Cross-tabulation 

with the inclusion of a Chi-square test was used to analyse and interpret the data (cross-reference 

Annexure D). In some cases, the association was violated, and the linear-by-linear association 

was interpreted instead of the Pearson Chi-square. These values determine the statistical 

significance of the correlation and will ultimately state the value of the data and sample size. 

Furthermore, the data was analysed to provide percentages of the participant's answers such as 

what percentage participants worked in which sector (education, private, municipal). For the 

question of work experience, the participants were asked to select intervals of their work 

experience; one is less than three years, two- between three and seven years and three, more 

than seven years. The participants were then asked to define WSP and a Likert scale was used 

to define the data where zero and one were used for a relative understanding of WSP, two for a 

basic definition, three for a semi-inclusive definition and four for an inclusive definition. A relative 
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definition would be if participants indicated that WSP is Water Sensitive Planning where a basic 

definition acknowledged the acronym and included the consideration of water when planning. 

Semi-inclusive would include the component of land-use management and the integration of 

planning land-use management and water sensitivity; while an inclusive definition included the 

goals of WSP in managing stormwater, catchment areas and the integration of WSP in the 

planning community. The planners were asked to rate their knowledge of WSP on a Likert scale 

from one to five; one being little to no knowledge and five identified as expert knowledge. 

Participants’ experience with WSP were then questioned using a rating basis where one is no 

experience and five is expert experience. 

 

Table 17 was created through a comparison method, the data for global challenges were 

compared with those of local challenges. If there was at least a 10% difference in rating of the 

global and local challenges the data was highlighted to illustrate how strongly South African 

planner’s perspectives are on the similarities of global WSP challenges and local WSP 

challenges. The results were then interpreted and explained accordingly in the following section. 

The question of how spatial planning and water management could align to address the 

mentioned challenges were included to identify the planner’s perspective and possible planning 

solutions for the provided challenges (cross-reference Annexure B). The answers were colour 

coded according to themes and include a legend. A colour code was used to highlight the key 

solution of each participant answer for convenience. Stormwater management, runoff, and water 

catchment agencies, wastewater and water recycling were allocated the same colour as they 

share a theme of excess water. IWRM, WSUD, integration, and transdisciplinary planning were 

grouped while water governance and policy implementation shared a theme. Sustainability, GI, 

and protection of the natural environment emerged as a group while maintenance of 

infrastructure and the creation of new policies were individually grouped. Although the sample 

size is small, this research might contribute to identifying specific knowledge gaps within the 

planning profession. Ultimately, the empirical investigation shapes conclusions and planning 

recommendations to set the scene for WSP in South Africa. 

 

5.3 Empirical research results: Professional Planner survey 

 
The survey included ten questions to consider the perspective of professional planners towards 

the status quo of WSP. This information, together with the literature review, was used in Chapter 

six to conclude on the importance and opportunities for WSP in South Africa. The section below 

offers the results for each question stated in the e-questionnaire together with crosstabulations to 

analyse the participating planners’ views on WSP. 
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Work experience: 

Less than 3 years: 
83,3% 

Between 3 and 7 years: 
6,7% 

More than 7 years: 10% 

5.3.1 Work experience 

 
The participants were asked to indicate their work experience (cross-reference Annexure C 

Question 2). The majority (83.3%) of the participants selected option number one (less than three 

years), which indicates that most of the planners are new to the field and are expected to have 

knowledge of innovative concepts such as WSP. Figure 17 illustrates that 83.3% of participants 

have less than three years of experience 6.7% have between three and seven years of experience 

while 10% have more than seven years of experience. 

 

 
Figure 17: Work experience 

In 2017 the University of the Western Cape and the University of Cape Town collaborated to 

evaluate water sensitive design principles for future cities where most of the researchers were 

students (University of the Western Cape, 2017). It could thus be argued that the new generation 

of planners is being educated on matters such as WSP. It is also useful to gather the perspectives 

of new planners to identify future trends in the planning profession. If younger planners have 

knowledge of WSP it might be an indication that the trend is more likely to be implemented in the 

future. 

 

5.3.2 Defining WSP 

 
The professionals were asked to define WSP (cross-reference Annexure C Question 3). None of 

the participants defined WSP as comprehensively as identified in the literature review namely 

“Water-sensitive planning (WSP) is an approach to sustainable development that integrates water 

considerations into urban and regional planning (Camron & Shamir, 2010)”. Depending on if 

professionals mentioned sustainability, integration and planning the definition was considered 

comprehensive. WSP is an advocate for sustainable developments and aims to improve the 

planned environment through the enhancement of water resources, water quality and the 

protection of the natural environment while considering social, economic, and environmental 
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Defining WSP: 

Relative Understanding 

 

Basic Understanding 

Semi-inclusive  

 

Inclusive 

aspects (Cameron & Shamir, 2010). And it is thus apparent that knowledge regarding WSP is 

lacking in the planning profession. Figure 18 

illustrates that 30% of professionals identified WSP with a relative understanding while 33.3% 

possessed a basic understanding, 26.7% identified WSP with a semi-inclusive definition and 10% 

identified WSP with an inclusive definition. 

 

Figure 18: Defining WSP 

None of the planners could provide an expert definition for WSP. It is thus apparent that more 

than half of the professionals could not accurately define WSP. The results imply that young 

professional planners have a less than a basic understanding of WSP. The participant's 

definitions include the consideration of water resources and water supply and demand. 

 

5.3.3 Knowledge of WSP 

 
The professionals were then asked to rate their knowledge of WSP (cross-reference Annexure C 

Question 4). Figure 19 below illustrates the data gathered. 6.7% of participants indicated to have 

no knowledge of WSP, 33.3% thought to have little knowledge, 43.5% indicated they have 

moderate knowledge and 16.7% of planners stated to have had near expert knowledge of WSP. 

The gap in WSP with regards to the professional environment is substantial. 
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Knowledge of WSP: 

No knowledge: 6,7% 
 

Little knowledge: 33,3% 
 

Moderate knowledge: 
43,5% 

Near expert knowledge: 
16,7% 

Experience with WSP: 

No experience: 33,3% 
 

Little experience: 30% 
 

Moderate experience: 
33,3% 

Near expert experience: 
3% 

 

 
Figure 19: Knowledge of WSP 

 
 

5.3.4  Experience with WSP 

 
Participants’ experience with WSP was then questioned using a rating basis where one is no 

experience and five is an expert experience (cross-reference Annexure C Question 5). Once 

again, no participants identified their experience on an expert level and Figure 20 illustrates that 

33.3% of professionals have no experience, 30% have little experience, 33.3% have moderate 

experience and 3% have near expert experience. 

 

 
Figure 20: Experience with WSP 

It is important to note that through the questionnaire none of the participants classified themselves 

as WSP experts. This does not mean that the participant’s opinions are irrelevant but rather that 

a unique perspective is offered with regards to the gaps of WSP in alignment with spatial planning. 

 

Correlation between experience with WSP and knowledge of WSP were considered through a 

cross-tabulation (cross-reference Annexure D). Knowledge of WSP was grouped to include: 
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Knowledge coded 

Total 

1&2 3&4 

 

1) No knowledge 2) Little knowledge 3) Moderate 4) Near expert knowledge. 

 
The experience was grouped to include: 

 
1) No experience 2) Little experience 3) Moderate 4) Near expert experience 

as highlighted in Table 13. 

Table 13: Cross-tabulation of experience with WSP and knowledge of WSP 
 

  

Count 7   3  10 

% within 

Experience coded 

 

 
   

70.0% 30.0%  100.0% 

    

Count 4   5  9 

% within Experience 

coded 
44.4% 55.6% 

 
100.0% 

 

Count 1   10  11 

% within Experience 

coded 
9.1% 

  
99.9% 

 
100.0% 

     

Count 12   18  30 

% within 

Experience coded 

 

40.0% 
   

60.0% 
  

100.0% 

 

1 

Experience coded 2 

3&4 

Total 
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Figure 21: Chi-Square Test 

70% of participants with no experience with WSP processed little to no knowledge of WSP, while 

55.6% of participants with little experience of WSP has moderate to near expert knowledge of 

WSP. Participants with moderate to near expert experience with WSP processed a 90.9% of 

moderate to near expert knowledge of WSP, it is thus evident that there is a correlation between 

work experience and knowledge of WSP, as work experience of participants increases so does 

the percentage of knowledge regarding WSP. 

 

The p is identified in Figure 21 below, if the p (approximate significance) is smaller than 0.05 (5%) 

it is an indication that there is a statistically significant association between the factors (cross- 

reference Annexure D). The p-value indicates the effect size: 

 

 
 
 

 The p is identified as 0.017 (1.7%) and is smaller than 0.05 this confirms that there is a 

correlation between experience with WSP and knowledge thereof. The Phi-value then explains 

the significant association, as it was proven that there is an association between the two factors. 

As mentioned above the phi-value is 0.523 this further suggests that there is a significant 

association or large effect. Thus, experience with WSP is interdependent to the knowledge of 

WSP. As illustrated in Table 14 below (cross-reference Annexure D). 

 

Table 14: Symmetric measures 
 

  Value  Approximate Significance 

Nominal by Nominal Phi 0.523  0.017 

 

 

Cramer’s V 

0.523 0.017 

N of Valid Cases  30  
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Importance of WSP: 

Not important: 3,3% 
 

Relatively important: 
10% 

Moderately important: 
43,3% 

Extremely important: 
43,3% 

~0.1 𝑝𝑟𝑎𝑐𝑡𝑖𝑐𝑎𝑙 𝑛𝑜𝑛 − 𝑠𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡 𝑎𝑠𝑠𝑜𝑠𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑟 𝑠𝑚𝑎𝑙𝑙 𝑒𝑓𝑓𝑒𝑐𝑡 

 
~0.3 𝑝𝑟𝑎𝑐𝑡𝑖𝑐𝑎𝑙 𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑠𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡 𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑟 𝑚𝑒𝑑𝑢𝑖𝑚 𝑒𝑓𝑓𝑒𝑐𝑡 

 
~0.5 𝑝𝑟𝑎𝑐𝑡𝑖𝑐𝑎𝑙 𝑠𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡 𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑟 𝑙𝑎𝑟𝑔𝑒 𝑒𝑓𝑓𝑒𝑐𝑡 

 
5.3.5 Importance of WSP 

 
The importance of WSP was then rated by the participants and in Figure 22 below it is highlighted 

that 43.3% of the participants rated WSP as extremely important and 41.9% rated WSP as 

moderately important (cross-reference Annexure C Question 6). 

 

 
Figure 22: Importance of WSP 

 
 

 The results suggest that WSP is of importance to the participating planners but as previously 

stated it is not implemented and knowledge of WSP in lacking in the professional environment. 

The data was once again correlated to illustrate the relationship between work experience and 

the importance of WSP as illustrated in Table 15 below (cross-reference Annexure D). Work 

experience was grouped to include: 

 

1) Less than three years of experience 2) Three years’ experience 3) Seven years’ experience 4) 

More than seven years’ experience 

 

The importance of WSP was once again grouped to include: 

 
1) Low importance 2) Relevant importance 3) Moderate importance 4) Extreme importance 
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Table 15: Cross-tabulation of work experience and the importance of WSP 
 

   Importance coded 
 

1-3 4 5 

  
Total 

  

 
1 

Count 3 12 10 25 

 

% within Work Experience 

coded 

 

12.0% 

   

  48.0% 40.0% 100.0% 

% wit in Work Experience 

coded 

    

 

 
2&3 

Count 1 1 3 5 

 

% within Work Experience 

coded 

   

 

100.0%   20.0% 20.0% 60.0% 

     

 

 
Total 

 Count 4 13 13 30 

 % within Work Experience 

coded 

 

13.3% 
 

43.3% 
 

43.3% 
 

100.0% 

48% of professionals with less than three years of experience rated WSP with moderate 

importance while 40% rated WSP with extreme importance. 60% of participants with more than 

three years of experience rated WSP as extremely important. It is thus evident that there is a 

correlation between work experience and knowledge of WSP, as the experience of participants 

increases so does the percentage allocated to importance increase. 

 The p is identified in Figure 23 below, if the p (approximate significance) is smaller than 0.05 it 

is an indication that there is a statistically significant association between the factors (cross- 

reference Annexure D). The phi-value indicates the effect size: 

 

 
Figure 23: Chi-Square Test 

P is identified as 0.512 this is higher than 0.05 and is thus not statistically significant, this suggests 

that WSP is moderate to extremely important regardless of the amount of work experience a 

single participant has. The data confirms the importance of WSP, and the p-value does not need 
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to be interpreted. 

 

5.3.6 Global WSP challenges 

 
The professionals then rated the importance of global and national challenges relating to WSP 

challenges (cross-reference Annexure B Question 7). The research acknowledges that South 

African planners might not have adequate knowledge of global WSP challenges but as the 

research is titled the perspective of professional planners, the aim was to compare South African 

professional planner’s perspectives on global and national difficulties. These challenges as 

previously mentioned include water quality, supply and demand, water conservation, stormwater 

management and GI planning (cross-reference Section 3.2.1). This question aimed to compare 

local perspectives and evaluate if South African planners think that South Africa faces similar 

international challenges. Table 16 below captures the results of the rated global WSP challenges 

as per planner’s perspective. 

Table 16: Global WSP challenges 
 

 

Importance 
 

Water quality 
Water supply & 

demand 

Water 

conservation 

Stormwater 

management 

 

GI planning 

No - - - - - 

 
Low 3.3% - - - - 

Relative 

Moderate 

Extreme 

26.7% 26.7% 16.7% 30% 23.3% 

26.7% 23.3% 33.3%  46.7%   43.3%  

  

 43.3%   50%   50%  23.3% 33.3% 

   

As seen in Table 16 planners did not rate any of the challenges as primarily unimportant, most 

planners rated the challenges with extreme importance. This might suggest that the WSP 

challenges selected for this questionnaire are of relevance because the participants could choose 

not to select any of the challenges. The mentioned challenges are not the only water-related 

challenges South Africa faces as mentioned in Chapter 3 (cross-reference Section 3.3.1) but 

rather represents compact concepts that might be of value for further consideration. Water quality 

together with supply and demand and water conservation are identified with extreme importance, 

while stormwater management and GI are allocated moderate importance. Water conservation 

was identified as the most important challenge while water supply and demand are considered 

as second important. Water quality is suggested to be least important according to the planners, 

this might be because South Africa generally supplies good quality water. 
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5.3.7 South Africa’s WSP Challenges 

 
Table 17 below captures the results of South Africa’s rated WSP challenges as per planner’s 

perspective (cross-reference Annexure C Question 8). Once again, most planners allocated 

challenges with an extremely important rating. Several planners, in contrast with global WSP 

challenges, rated the challenges with a low level of importance. Water quality, supply and 

demand and water conservation were again rated as extremely important while stormwater 

management is considered as moderately important. With regards to GI, planners rated it equally 

as relatively important and extremely important. Once again water conservation is identified as 

most pressing and this might be because of global water scarcities. In comparison to South Africa, 

global water quality is considered the third most important and this might be because of the 

connotation with other third world countries and their struggle with water quality. 

 

Table 17: South Africa's WSP challenges 
 

 

Importance 
Water 

quality 

Water supply & 

demand 

Water 

conservation 

Stormwater 

management 

 

GI planning 

No 3.3% - - - - 

 

  

Table 18 illustrates a comparison of global WSP data and South Africa’s WSP data. This table 

was constructed to highlight and compare how the planners rated the challenges on a global and 

national level, the methodology is explained above. Some disagreements regarding water supply 

and demand are observed but it was ultimately considered as extremely important and more so 

on a national level. General cohesiveness was observed regarding water conservation, the 

challenges were identified as extremely important and slightly in favour of a local context. 

Stormwater management and GI were identified as moderately important and leaned towards the 

global scale. Table 18 illustrates the participating planner’s perspective on the relation of global 

and local challenges and to examine if international trends could be followed to address some of 

South Africa’s water-related challenges. 

 

 

Low 3.3% 3.3% - 3.3% 3.3% 

Relative 13.3% 13.3% 16.7% 30%  33.3%  

  

Moderate 30% 23.3% 30% 36.7% 30% 

Extreme  50%   60%   53.3%   30%   33.3%  
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Table 18: Comparison of global and national data 
 
 

  

Water Quality 

Water Supply 

Demand 

Water 

Conservation 

 

Stormwater 

 

GI 

 Global Local Global Local Global Local Global Local Global Local 

No - 3.3% - - - - - - - - 

Low 3.3% 3.3% - 3.3% - - - 3.3% - 3.3% 

Relative 26.7% 13.3% 26.7% 13.3% 16.7% 16.7% 30% 30% 23.3% 33.3% 

Moderate 27% 30% 23.3% 23.3% 33.3% 30% 46.7% 36.7% 43.3% 30% 

Extreme 43.3% 50% 50% 60% 50% 53.% 23.3% 30% 33.3% 33.3% 

5.3.8 Alignment of spatial planning and water management 

 
The question of how spatial planning and water management could align to address the above- 

mentioned challenges were included to identify the planner’s perspective and possible solutions 

(cross-reference Annexure C Question 9). Annexure B captures the participant’s answers, and 

six general themes were identified. 

1) Stormwater management, runoff, wastewater, water recycling, and Water Catchment 

Agencies (WCA): 

The planners emphasised that stormwater is not managed effectively, and suggested water 

catchment areas be created to mitigate runoff and reduce the risk of floods. The participants 

also raised concerns about wastewater and water recycling, stating that water should be treated 

and reintroduced into the water supply cycle.  

 

2) Water governance: 

The participants stated that the alignment between spatial planning and water management is 

reliant on adequate water governance. Water custodians should be appointed and the 

consideration of water resources with regards to planning should always be considered. Policies 

and legislative documents should carry weight and be deemed as mandatory.  

 

3) Maintenance of infrastructure: 

The participants emphasised the need to maintain water infrastructure to mitigate leaks and 

bursts. Several planners suggested that water pressure in urban areas be lowered to reduce 

water losses and place less strain on infrastructure.  
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4) Sustainability, GI, protecting the natural environment: 

Sustainability and the protection of the natural environment has been key concepts in South 

Africa for several years. As a result, the participants placed great focus on the fact that spatial 

planning should align with water management to create a sustainable environment. The 

implementation of GI in urban areas could mitigate runoff and water could be conserved through 

bioswales and greywater tanks.  

 

5) Create new policies: 

Several participants suggested that to align spatial planning and water management new 

policies should be set in place. Although this research suggests the creation of a new national 

water plan it also found that new policies are not necessarily needed, but that the 

implementation of policies is the problem.  

 

6) Integrated and transdisciplinary planning, WSUD, IWRM 

Effective water management could be achieved by implementing integrated planning 

approaches. The participants highlighted that WSUD and IWRM should be considered and 

implemented in all urban developments. Creating a transdisciplinary team could result in the 

alignment of spatial planning and water management.  

It is acknowledged that none of the participants are experts in WSP and that their knowledge is 

limited. But these gaps confirm the information in the literature review (cross-reference Section 

3.3.1 & Section 1.6 Table 4) and could, therefore, be deemed relevant. 

 

5.3.9 Custodians of WSP 

 
The professionals were then asked whom they think the custodians of WSP should be and Figure 

24 below illustrates the results (cross-reference Annexure C Question 10). Participants could 

select multiple answers, and this may influence the data percentages. The results indicate that 

urban planners should be the custodians of WSP in South Africa. This suggests that selected 

urban planners in South Africa think their profession be held responsible for the management of 

water. 
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Custodians: 

Urban planner: 58,1% 
 

Local government: 
51,6% 

Engineer: 38,7% 
 

Environmentalist: 6,5% 

 

 
Figure 24: WSP custodians 

As a result of the sample size, it cannot be generalised that all the professional planners in South 

Africa suggest that they be held responsible as custodians. But the results might indicate that a 

portion of planners suggest that the planning profession is suited to manage WSP in South Africa. 

This contributes to the dissertation on WSP and the attempt to set an inclusive scene for national 

water plan in South Africa. 

5.4 Conclusion of Chapter 5 

 
Chapter 5 intended to achieve the third aim of this research: To consider the perspectives of 

professional planners towards the status quo; and the consideration of the importance and 

opportunities for WSP in South Africa. The selected challenges included in the e-questionnaire 

proved relevant in the consideration of WSP from a spatial planning perspective. Global 

challenges and South Africa’s challenges share similarities and may contribute to the credibility 

of this research. Through the literature review and specifically Chapter 3 the main thematic 

challenges were identified as water quality, water quantity, water conservation, water governance 

and water-related planning which included stormwater management and GI. The participating 

planners identified water quality, water supply and demand, water conservation, stormwater 

management and GI as extremely relevant WSP challenges in South Africa. Although the 

participants did not regard themselves as experts in WSP the link between theory and practice is 

relevant. As the theory suggests and the participants confirmed, transdisciplinary planning is the 

future (Abukhate 2007:67, Abukhate 2009:64-67, Armitage et al., 2014:8, Berstein 2015:1, Cooley 

et al., 2013:12, Scott et al., 2018:1-3, Stauffecher et al., 2008:109, Tejada et al., 2019, Van Wyk 

& Oranje 2014:8). Through the integration of disciplines, approaches and theories for a national 

water plan could be identified. Chapter 3 suggests that municipalities should not solely be 

responsible for the management of water and the participants agreed by nominating urban 

planners as water planning custodians. Regarding the alignment of spatial planning and WSP, 
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the theory suggested the themes of sustainability and governance to which the participants 

agreed. The opportunities identified through the empirical investigation includes the protection of 

the natural environment through Water Catchment Agencies’ (WCA), stormwater management 

and GI. The opportunity for mitigating water losses through infrastructure management and 

governance was also identified.
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CHAPTER 6 CONCLUSIONS 

 

6.1 Introduction 

 
Conclusions presented in this chapter are drawn from the literature and empirical investigation 

(cross-reference Chapter 2 & Chapter 3) captured in the previous chapters and aligned with the 

research objectives stated in Chapter 1 (cross-reference Section 1.3). This research aimed to 

consider WSP in South Africa from the perspectives of planning professionals to offer planning 

recommendations and serves as a conclusion to the research conducted and illustrates the 

importance of this research to the planning community. It identifies specific consideration to be 

implemented when planning for WSP in South Africa. In Chapter 1 (cross-reference Section 1.2) 

while discussing the problem statement of this research it became evident that transdisciplinary 

approaches are increasingly being considered in the planning profession. The importance of 

transdisciplinary planning is thus highlighted throughout the dissertation. Opportunities for WSP 

in South Africa were identified by the professional planners (cross-reference Section 5.3.8) and 

the literature, as previously mentioned South Africa is a water-stressed country and could 

benefit from WSP. South Africa requires a holistic national water plan, and this is highlighted in 

this chapter along with possible methods as to how to achieve such a plan. 

 

6.2 Research conclusions 

 
The primary aim of this research was to consider WSP in South Africa from the perspectives of 

planning professionals and to draw conclusions about the scope, challenges, and opportunities 

for the realisation of WSP in a national context. The main conclusions drawn from this research 

are - 

 

6.3 Conclusion 1: Transdisciplinary planning approaches will play an increasingly 

important role in future planning endeavours. 

 

Transdisciplinary planning is at the core of many revolutionary concepts, even before it was 

formally defined. Garden Cities incorporate the notion of transdisciplinary planning through the 

integration of urban and rural areas. Landowners or farmers integrated with urban areas and 

urban planners thus achieving social, economic, and environmental integration (cross- 

reference Section 2.2). Thereafter the notion of sustainability gained importance and that too 

promoted transdisciplinary planning, indicating that researchers, environmentalists, and the public 

worked together to promote awareness and create a sustainable environment. Once again 

unknowingly achieving transdisciplinary planning (cross-reference Section 2.2). Sense of place 

and public participation was then defined, and a key aspect of transdisciplinary planning became 
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mandatory, the introduction of NEMA, Smart Growth and urban design (cross-reference Section 

2.3) all considered transdisciplinary planning approaches in some way. 

 

In Section 2.3 it was determined that South Africa historical development influenced the planning 

profession in several ways. During South Africa’s industrial evolution segregated housing was 

introduced and this affected the way South Africa implemented and developed planning 

approaches. The implementation of the Apartheid Model and homelands (cross-reference Section 

2.3) is also an indication of how South Africa’s planning profession was affected through its 

unique history. Overcoming historical animosities was identified as a spatial planning challenge 

for South Africa in Chapter 1 (cross-reference Section 1.6 Table 2) and Table 2 substantiates the 

concern. Locational disadvantages and how planning approaches are implemented in different 

locations contributed to the conclusion that historical development affected the planning 

profession (cross-reference Section 2.3). 

 

In 1970 transdisciplinary approaches surfaced to combat challenges such as climate change 

and sustainability (cross-reference Section 2.2.1.1). Section 2.3.1 (cross-reference Section 

2.3.1) identifies silo-planning as a spatial planning challenge and mentions the lack in data 

regarding transdisciplinary approaches, this might suggest that there are future opportunities 

regarding the research and implementation of transdisciplinary approaches. The importance of a 

transdisciplinary team is illustrated in Section 2.2.1 (cross-reference Section 2.2.1 Figure 5), the 

collaboration of specialists might guarantee the sustainability of future planning endeavours. 

Transdisciplinary planning suggests the collaboration of people from outside academia and the 

knowledge and experience of science/professionals (Stauffacher et al., 2008:420). 

 

Transdisciplinary planning featured in many mainstream planning approaches and it could thus 

be concluded that transdisciplinary planning will continue to play a role in future planning 

approaches (cross-reference Section 2.2.1.1). It was previously observed that transdisciplinary 

planning is not only implied but evolved into a major consideration in the planning community. A 

conclusion derived from the empirical investigation suggests that transdisciplinary planning be 

implemented to achieve WSP (cross-reference Annexure B). WSUD and IWRM can only be 

achieved through transdisciplinary planning approaches (cross-reference Section 5.3.8) and 

interdisciplinary approaches (e.g., Environmental, social, technical, social and, economical) 

(Carden et al., 2018:7). 
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6.4 Conclusion 2: There are various opportunities for South African planners to include 

WSP as part of mainstream Urban Planning. 

 

The opportunities for implementing WSP in South Africa are endless but depends on how the 

available knowledge on WSP is applied. Through observing global implementation and learning 

from global innovator’s mistakes South Africa can identify the best course of action for the local 

implementation of WSP. As mentioned throughout this research the notion of sustainability is 

gaining importance and could be considered as an essential element in the planning industry 

(cross-reference Section 2.2.1.1 & Section 2.3.1.1). It is thus suggested that there are various 

implementation opportunities at different levels in South Africa for WSP. On a local scale, 

planning, water conservation, and stormwater quality could be improved (cross-reference Section 

3.2.1 Table 7). Opportunities for the implementation of urban agriculture are highlighted while 

water could be conserved through rainwater tanks. Stormwater quality is improved through rain 

gardens, vegetated buffers, bio-retention planters, and on-site retention (Carden et al., 2018:4) 

(cross-reference Section 3.2.1 Table 7). Opportunities to implement WSP on a precinct level 

include stormwater storage, infiltration basins, urban forestry, and the construction of wetlands. 

While on a regional scale multi-use corridors and public open spaces are considered as major 

planning opportunities (cross-reference Section 3.2.1 Table 7). Other opportunities include GI, 

Low Impact Development, Best Management Practice, WSUD, IWRM, urban water management, 

and decentralised rainwater (Rohr, 2019:87-88). 

 

South Africa has only actively been implementing WSUD for 6 years and it is considered a 

relatively new concept (cross-reference Section 3.3). The majority of planning professionals are 

not aware of the long-term benefits of WSUD and WSD (Carden et al., 2018:7), but research is 

making headway and innovation is promoted. The implementation of WSD in South Africa 

requires monitoring, careful design, green spaces, the participation of stakeholders, the 

inclusion of ecological infrastructure, and the translation of research into policies (Carden et al., 

2018:10). The first step towards implementing WSP is the promotion of WSD through educating 

the public and planning professionals (cross-reference Section 3.3.1). 

 

As a result of one South Africa’s droughts, WSP has gained importance and the need for effective 

water management has become apparent (cross-reference Section 3.3). Chapter 3 includes 

WSP challenges and with challenges comes the opportunity to discover sustainable planning 

solutions, it is thus apparent that South Africa has various opportunities to include WSP into the 

planning profession (cross-reference Section 3.3.1). The participants of the e-questionnaire 

stated that urban planners should be the custodians of WSP, this implies that professionals in 

the industry prefer to include WSP into urban planning (cross-reference Section 5.3.9). The 

planners were asked to define WSP, based on the literature review and the research thereof the 
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definitions were rated (cross-reference Section 5.3.2). The results suggest that most planners 

defined WSP with relative understanding or a basic definition. This suggests a lack of detailed 

knowledge and understanding of WSP in South Africa which creates the opportunity to develop 

WSP into the urban planning profession. The opportunities for WSP as part of mainstream 

urban planning were derived from the participants (cross-reference Annexure B) is illustrated in 

Table 19. 

 

Table 19: Opportunities of WSP as part of mainstream urban planning in South Africa 
 

Opportunities of WSP as part of mainstream urban 

planning in South Africa 

Examples 

 
 
 

Managing city catchment areas (Cross-reference 

Annexure B). 

Monitor and compare water losses (cross-reference 

Section 3.1.2). 

 
Implementing rainwater tanks, bio-retention swales, 

natural channels (cross-reference Section 3.2.1 Table 7). 

 
Integrated Urban Water Cycle Management (cross- 

reference Section 3.3.1 Figure 14). 

 
 
 
 
 
 

 
Improve water governance (Cross-reference 

Annexure B & Chapter 4). 

Implement transdisciplinary approaches. Seek 

consulting experts for each project (cross-reference 

Section 3.3.1.5). 

Appoint water governance custodian (cross-reference 

Annexure B). 

 
Consider the natural environment; wetlands and canals 

(cross-reference Section 3.2.1 Table 7). 

 
 
 

Promote the integration of water management 

(cross-reference Annexure B & Chapter 3). 

Encourage research and innovative suggestions in the 

planning community. 

 
Develop water-sensitive services (services such as 

water supply that considers water conservation); 

adaptive multifunctional designs that promote water 

sensitivity (cross-reference Figure 14). 
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 Collaboration with environmentalists to create urban 

farms, bio-swales, and wetlands (cross-reference 

Section 3.2.1 Table 7). 

 
 
 

Improving sustainability through WSUD and thus 

green infrastructure planning (cross-reference 

Annexure B & Chapter 3). 

Implement and promote green designs. Create company 

standards in which GI is compulsory (cross-reference 

Chapter 4). 

 

Implement rainwater tanks, on-site infiltration, rain 

gardens, and vegetation buffers (cross- reference 

Section 3.2.1 Table 7). 

 
 
 
 
 

 
Improve the management of wastewater, 

stormwater, and runoff (cross-reference Annexure 

B & Chapter 3). 

Educate rural communities and consider stormwater, 

wastewater, and runoff in new developments. 

 
Implement effective separate sewer systems, recycle 

water and canalisation (cross-reference Section 3.3.1 

Figure 14). 

 
Create vegetation buffers, on-site infiltration, and rain 

gardens (cross-reference Section 3.2.1 Table). 

 
Improving the resilience of water supply through 

stormwater and the utilisation of stormwater (Rohr, 

2019:86-87). 

Point source management (cross-reference Section 

3.3.1 Figure 14). 

 
 
 
 
 
 
 
 
 
 

Assist in the development of a national water plan. 

Identify gaps in the planning community. 

Participate in research. 

Support innovation through implementation. 
 

Consider WSP and spatial planning challenges (cross- 

reference Chapter 2 & 3). 

 
Appoint a water custodian (cross-reference Annexure 

B). 

 
Considered different levels of implementation (cross- 

reference Section 3.2.1 Table 7). 
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Overall promotion of public participation and 

transdisciplinary approaches (cross-reference 

Section 3.3.1.5). 

Seek advice from community members on new projects 

and give back to the community through skill 

development (cross-reference Section 3.3.14). 

 
Seek advice from experts in different fields (cross- 

reference Section 3.2.1.5). 

 

6.5  Conclusion 3: Professional planners emphasised the importance and opportunities 

for WSP in South Africa. 

 

The perspective of planning professionals on the topic of WSP is visible throughout the research 

on a global and local scale but is manifested on a local scale in the results of the e-questionnaire. 

All the participants work in the private sector, this was not done deliberately (although more 

questionnaires were sent to them) but rather illustrates an honest representation of planners that 

were willing to participate (cross-reference Section 5.3). Most planners also had less than three 

years of work experience (cross-reference Section 5.3.1 Figure 17); the results of this 

investigation portrayed the perceptions of young planners working in the private sector. This 

research might illustrate the future trends for South African planners and set the scene for South 

Africa’s planning profession in the future. The participating planners could reshape the planning 

profession and this dissertation might highlight prospects and thinking patterns such as the 

consideration of water resources, GI, and water sensitivity. 

 

The planners were asked to define WSP and based on the literature review and the research 

thereof the definitions were rated. The results suggest that many planners defined WSP with 

relative understanding or a basic definition. This suggests a lack of knowledge and understanding 

of WSP in South Africa (cross-reference Section 5.3.2 Figure 18). 

 

Most participants ranked with little and moderate experience and knowledge of WSP (cross- 

reference Section 5.3.4 Figure 21), a cross-tabulation was then conducted to determine the 

influence of WSP experience has on the knowledge of WSP (cross-reference Section 5.3.4 Table 

13). The results suggest that the higher a planner’s experience with WSP was the more 

knowledge they had about WSP. This result seems obvious, but it suggests that the planners that 

have experience with WSP did adequate research and gained knowledge regarding WSP and 

the implementation thereof. This might also suggest that WSP is not a known concept regardless 

of experience. The literature review suggests the same result as the amount of research available 

on WSP is limited. WSP is moderate to extremely important for participating South African 

planners regardless of their work experience (cross-reference Section 5.3.5 Figure 22). 
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Initially, South Africa’s WSP challenges were identified as water quality, water supply and 

demand, water conservation, stormwater management and green infrastructure planning; these 

challenges were included in the e-questionnaire and sent out to planners for evaluation. The 

participating planners rated the selected challenges and identified water quality, water supply and 

demand and water conservation as the main WSP challenges in South Africa. The literature 

identified water quality, water quantity, water conservation, water governance and water planning 

as challenges (cross-reference Table 1-4). The empirical investigation and literature review thus 

agreed that water- quality, availability and conservation are the main concerns when dealing with 

WSP in South Africa (cross-reference Section 5.3.7 Table 17). 

 

The literature suggests that water availability is the most important global challenges as it was 

discussed the most in the research reviewed (cross-reference Section 1.6 Table 2). The literature 

then deems population growth and urbanisation, water scarcities and water governance as 

extremely important while the participants favour stormwater management and water quality 

(cross-reference Section 1.6 Table 2 & Chapter 3 & 5). This seems appropriate as South Africa 

is a third world country which means that water quality, to mitigate disease, and stormwater 

management, to mitigate floods, are of great importance (Carden et al., 2018:7). The major 

overlying challenges are thus identified as water availability, population growth, and urbanisation, 

this statement is derived from the literature review and the empirical investigation. It was 

previously mentioned that the challenges were selected with a broad view to identifying the core 

challenges of WSP and not only location-based challenges (cross-reference Section 1.2). It is 

then agreed that the availability of water is of utmost importance and thus the conservation 

thereof. To create the framework for a national plan, a transdisciplinary approach should be 

followed where researchers, professionals and public representatives come together to discuss 

the best course of action (cross-reference Section 3.2.15). 

 

The alignment between spatial planning and the challenges for WSP in South Africa is illustrated 

in Annexure B, as identified by the participants. Participants suggested that water governance be 

improved through maintenance and operation, that integrated water management might prove 

useful (cross-reference Section 6.4 Table 19). Water governance includes the appointment of 

water custodian, the custodian would then be responsible for policy creation and implementation 

as well as the promotion of sustainability and WSP. By combining spatial planning and WSP 

with consideration of the different challenges a solution might be reached. The planners also 

highlighted the need to layout stormwater systems and the inclusion of international trends. 

Sustainability and the consideration thereof were considered important and thus links with the 

consideration of integrated management and planning strategies (cross-reference Annexure B). 

The literature agrees with these viewpoints as previously mentioned in the evolution of South 

Africa’s spatial planning and WSP (cross-reference Section 
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2.3). The opportunities as illustrated in Table 19 are derived not only from the e-questionnaire 

(cross-reference Annexure B) but also the literature (cross-reference Section 3.3). This suggests 

that the participating planners emphasise that there are opportunities for WSP in South Africa but 

that they are also regarded as important. 

 

With regards to the custodians of WSP, the participants selected that urban planners be held 

responsible, as they could select from multiple options. This selection highlighted that they have 

thought to include integration between planners, the local government, and engineers. In some 

cases, environmentalists were also included (cross-reference Section 5.3.9 Figure 24). In the 

literature review a transdisciplinary approach or team was favoured with regards to the 

management of water (cross-reference Section 3.2.1.5 & Section 3.3.1.5). The argument of water 

custodian is an old one and each professional group feels that they are best suited for the job. 

From a spatial planning perspective, it makes sense that the planner be held responsible as the 

responsibility of creating a sustainable future lies ahead (cross-reference Section 5.3.9). The key 

point with regards to the governance of water is maintenance and management (cross-reference 

Section 3.3.1.4). Water losses through leaks and bursts are increasing and as previously stated 

water availability is the most pressing WSP challenge (cross-reference Section 3.3.1). 

 

The limited inclusion of WSP in mainstream urban planning is suggested through the knowledge 

(cross-reference Section 5.3.3) and experience planning professionals have with WSP (cross- 

reference Section 5.3.4) The results illustrate that the majority participating planning professionals 

in South Africa have little experience and moderate knowledge of WSP. When consulting the 

literature this statement might hold some value, there is limited research of WSP in South Africa 

(cross-reference Section 2.3) and it could be argued that it resulted in limited implementation. 

WSP is not only the implementation of GI but also the integration of water-catchment areas and 

water awareness (cross-reference Section 1.6). 

 

The participants of the e-questionnaire were asked to rate the importance of WSP, and the results 

identified WSP as moderately to extremely important (cross-reference Section 5.3.5 Figure 22). 

A cross-tabulation was conducted to evaluate the effect of the planner’s work experience with 

how they rated WSP’s importance. The results suggest medium meaningfulness, and this implies 

that WSP is moderate to extremely important for participating South African planners, regardless 

of their work experience (cross-reference Section 5.3.). The professional planners proceeded to 

align the WSP challenges with spatial planning thus highlighting that there are opportunities for 

WSP in South Africa (cross-reference Annexure B). The literature suggests that WSP is 

extremely important on a global and national scale (cross-reference Chapter 3) and could be 

used to mitigate water losses and improve water quality. WSP and WSC might be the future of 

sustainability and should be treated as such (cross-reference Section 2.2.1.1 & Section 
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2.3.1.1). Current and future cities could benefit from implementing a WSP approach and it is 

thus concluded that WSP and the opportunities it provides is of extreme importance. 

 

6.6 Conclusion 4: WSP approaches are fundamental in creating a national water plan 

for South Africa 

 

South Arica’s National Water Act (Act 36 of 1998) includes several of the concerns incorporated 

in this dissertation (cross-reference Section 4.3 Table 12), however, the concept of WSP was 

only introduced in South Africa in 2014 (by way of the WSUD framework and guidelines - cross-

reference Section 3.1) and is considered a relatively new concept. By considering spatial 

planning (cross-reference Section 2.3.1) and WSP (cross-reference Section 3.3.1) challenges 

an integrated national plan may be possible. 

 

Challenges that will guide the development of a national water plan include, but are not limited 

to water availability, water quality, public health, water scarcities and conservation, water 

governance and transdisciplinary planning, water planning and environmental depletion (cross-

reference Section 3.2.1 Table 7 & Section 1.6 Table 2). The main focus of the suggested 

national water plan would be WSP. Through the literature review, it was found that there are 

several national WSP challenges, through the consideration of these challenges the 

fundamentals of a national water plan may be identified (cross-reference Section 3.2). The 

challenges of a concept, in this case, WSP, is considered as fundamental for South Africa’s 

national water plan. By reflecting on the challenges of WSP in South Africa guidelines emerge for 

the creation of an effective national water plan. Table 20 illustrates how WSP challenges could 

be considered fundamental when considering such a plan. 

 

Table 20: WSP challenges as fundamental for SA national water plan 
 

South Africa’s WSP challenges Examples 

Water Quantity: Water demand is surpassing the 

supply thereof (cross-reference Section 3.3.1). 

Monitor water losses and implement pressure control. 

Improve maintenance to avoid water losses through 

leaks and bursts (cross-reference Section 3.3.1). 

Water Quality: Good quality water, however; in rural 

areas, the quality of water is not of a high standard 

(cross-reference Section 3.3.1). 

Implement equality with regards to water supply and 

quality (cross-reference Section 3.2). Educate 

communities on identifying clean water sources and 

provide sources if needed. 

Water Conservation: As a result of one of South 
Africa’s 

drought water conservation has gained importance 

Educate communities on water conservation. 
Consider shorter supply distances to minimise water 

losses (cross-reference Section 3.3.1). 
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and trends are being implemented to conserve water 
(cross-reference Section 3.3.1). 

Implement green spaces and infrastructure in the 
urban environment. 

Water Governance: Implementation of necessary 
infrastructure may be lacking (cross-reference 

Section 3.3.1). 

Identify a custodian for water and grant the necessary 
authority. Considered transdisciplinary teams by 

involving community members in the decision making 
proses. 

Water Planning: Management with regards to floods 

are lacking in informal and rural areas. In parts of 

South Africa, dense urban areas are grieved by the 

lack of management (cross-reference Section 3.3.1). 

 

South Africa is increasing considering ecosystem 
services and is actively preventing environmental 

depletion (cross-reference Section 3.3.1). 

Educate rural communities in the art of managing 

stormwater through trenches. Implement a 

compulsory stormwater evaluation for developments. 

The implementation of green spaces and other GI 

infrastructure should be mandatory (cross-reference 

Section 3.3.1). 

 
Promote the protection of the natural environment 

and ecosystem services (Carden et al., 2018:11). 

Mandatory GI and transdisciplinary teams that include 
experts in the environmental and social fields. 

 

 

6.7     Conclusion of Chapter 6 

 
Chapter 6 captured the four major conclusions of this research and it is thus apparent that there 

is enough evidence to show that South Africa requires a holistic national water plan. The 

consideration of transdisciplinary planning approaches and the importance and opportunities for 

WSP in South Africa could be used as a point of departure for such a national water plan. The 

evaluation of the professional planners’ opinions suggests that there is a demand for the 

alignment of WSP and spatial planning and the result might be a national water plan (cross- 

reference Annexure B). Chapter 6 suggests that transdisciplinary planning has always been an 

underlying approach but is gaining importance in the planning profession. WSP might gain 

momentum because of this, the new generation of planners are focused on sustainability and 

innovation. Chapter 6 proved that there are many opportunities for the implementation of WSP 

and that the participating planners have an interest in the topic. Chapter 7 illustrates the methods 

of achieving a national water plan for South Africa based on the conclusions mentioned above.
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CHAPTER 7 PLANNING RECOMMENDATIONS 

 

7.1 Introduction 

 
This chapter captures the planning recommendations drawn from this research to enhance WSP 

approaches in South Africa in quest of a national water plan. As previously stated, there are a few 

highlighted challenges regarding WSP in South Africa (cross-reference Section 1.6 Table 4). As 

previously mentioned in Chapter 5 (cross-reference Section 5.2), the research was limited to a 

small sample selection, but the participants proved to be a newer generation of planners. This 

might result in a unique consideration of planning recommendations and the future of the planning 

profession in South Africa. This does not take away the limitation of the small sample size but 

merely provides a unique viewpoint. The following recommendations are based on this research 

and it is acknowledged that there are other solutions to the mentioned challenges. 

 

7.2    Recommendation 1: Transdisciplinary planning approaches should be emphasised         

as part of mainstream Urban Planning, especially relating to land use and water 

management. 

 

The literature investigation highlighted the importance of transdisciplinary approaches and in 

Chapter 6 (cross-reference Section 6.4 Table 19) it was shown that transdisciplinary planning 

approaches will play an increasingly important role in future planning endeavours. It is therefore 

evident why transdisciplinary planning is included as a planning recommendation in this research. 

Through creating awareness and promoting skill-sharing among professionals it might be possible 

to increase the sustainability and efficiency of projects. When considering sustainability through 

urban planning several complex challenges emerge, it is theorised that the implementation of 

transdisciplinary approaches might address these problems (Kviberg, 2008:11-12). 

Transdisciplinary planning should ultimately narrow the gap between research and 

implementation. Transdisciplinary planning combines expertise from science and non-academia 

to create sustainable planning solutions and this is achieved through public participation 

(Stauffacher et al., 2008). 

 

Transdisciplinary approaches complement various professions through the identification of 

similarities (Kviberg, 2008:12), and through skill-sharing, challenges might be resolved more 

effectively and possibly more sustainably. When considering water management, the 

environment, economy, and social aspects should be considered (Kviberg, 2008:12) and while 

urban planners have knowledge about these concepts, they are by no means experts in each 

field. Thus, to find the most sustainable planning solutions, transdisciplinary planning should be 

implemented. Through the implementation of public participation, the public might accept 
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conflicting decisions with increasing ease (Stauffacher et al., 2008). Including researchers and 

non-academics into the decision-making process, partnerships are created between parties who 

would otherwise not been involved (Tejard et al., 2019). Furthermore, team building, and 

communication is promoted, and trust is established (Tejard et al. 2019). By combining insights 

from researchers and people from outside academia unique problem-solving skills come to light 

(Stauffercher et al., 2008 & Tejard et al., 2019). It is thus recommended that transdisciplinary 

planning be implemented as part of mainstream urban planning, especially relating to land use 

and water management through public participation and the integration of researchers and 

practical departments. The transdisciplinary team should include non-scientific community 

members and various experts such as anthropologists, environmentalists, economists, and urban 

planners, urban ecologists that are engineering orientated to identify all the challenges and reach 

the best conclusion. This could be achieved through legislation that identifies transdisciplinary 

approaches as mandatory. It is recommended that guidelines be set in place that requires a 

transdisciplinary team e.g., professionals, academics, and the public. Public participation and 

space aware residents are promoted but the inclusion of academics is not necessarily considered 

or suggested. As previously stated, rural community members could greatly contribute and learn 

from stormwater management (cross-reference Section 6.6 Table 20). The participating 

planners identified transdisciplinary planning as a gap with regards to WSP and the planning 

environment. This section addressed a way to implement WSP in the planning profession and 

thus considering the participating planners’ concerns. 

 

7.3 Recommendation 2: WSP should be considered on both local and national scale to 

enhance the opportunities thereof for South Africa 

 

Through the opportunities identified in Chapter 6 (cross-reference Section 6.4 Table 19) 

recommendations are made. It is suggested that water catchment areas should be managed 

effectively, this is achieved firstly through the establishment of water catchment agencies for each 

water management area (Herrfahrdt-Pähle, 2010:10). Water catchment agencies (WCA) are 

accountable for the protection, conservation, use, development, and management of water 

resources (Herrfahrdt-Pähle, 2010:10) and if water WCA are monitored and implemented, it might 

be possible to manage water catchment areas effectively. Secondly, water management areas 

should be divided into correlating water catchment areas (Herrfahrdt-Pähle, 2010:11) so that 

water sources and water demand areas overlap, this will ensure shorter transporting distances 

and thus decreasing water losses. 

 

Another opportunity identified is improving issues in water governance. As previously stated, 

South Africa has sufficient legislative context regarding the management of water and apart from 

creating a national water plan South Africa should rather adjust existing laws and policies 
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regarding water management (cross-reference Section 4.2). Concerns regarding the 

implementation of legislative context regarding water resources were questioned in Chapter 5 

(cross-reference Section 5.3.9. Updating the current national water plan, as mentioned in 

Chapter 4, is also suggested (cross-reference Annexure B). Promoting communication between 

governing sectors might also contribute to addressing water governance challenges. Chapter 4 

highlighted gaps in South Africa’s legislative context regarding WSP, little to no guidelines are 

offered with regards to the implementation of WSP and revision of water legislation are 

suggested (cross-reference Section 2.4). 

 

Through the implementation of multilevel governance an understanding of how authorities 

implement policies is offered (Corfee-Morlot et al., 2009:25). It can thus be determined on which 

scale WSP approaches are best implemented and therefore gaps and opportunities could be 

identified. Implementing national WSP trends might result in the implementation of effective WSP 

on a local scale as well. Multilevel governance could also prove useful in identifying the 

relationship between cities (Corfee-Morlot et al., 2009:25), regions and the nation. These 

opportunities are identified to enhance WSP in South Africa and to set the scene for a national 

water plan and this might encourage local authorities to implement WSP approaches. Considering 

WSP on a national scale allows urban planners to form assessments on larger scales, the water 

source and supply chain could be analysed to identify related challenges. National WSP 

embodies the local concept and is therefore intertwined, national consideration is conceptualised 

(Herold, 2008:227-229). Implementing a holistic approach to WSP might result in enhanced 

opportunities for South Africa. 

 

IWRM also emerged as an opportunity, as previously stated IWRM considers a spatial planning 

approach. The modelling of IWRM studies the interaction humans have with their environment 

(Badham et al., 2019) and this is a suggested recommendation to improve the integration of water 

resource management. IWRM modelling suggests the cooperation of the project managers and 

stakeholders to improve the quality and effectiveness of IWRM (Badham et al., 2019). As 

previously mentioned, the consideration of transdisciplinary planning approaches might be 

beneficial for the integration of IWRM. IWRM was identified as a gap in Annexure B and the 

implementation thereof was addressed in this section (cross-reference Section 3.2 & Annexure 

E). 

 

Implementing WSUD to increase the sustainability of urban areas was suggested by the 

professional planners in the e-questionnaire (cross-reference Annexure B & Section 3.2), WSUD 

utilises water resources responsibly and innovatively through the construction of wetlands, 

education programs, controlling stormwater runoff, and implementing regulations to name a few 
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(Beza et al., 2018:369). As previously stated, it was determined that urban planners be the 

custodians of WSP with transdisciplinary decision-making as its core (cross-reference Section 

5.3.9). It is recommended that urban planners, governments, and communities be held 

responsible for the implementation and upkeep of WSP in South Africa. It is recommended that 

governing water spheres communicate with one another and that local challenges be deemed 

equally as important as national issues. As mentioned above the implementation of WSUD does 

not only benefit local communities but might reduce nation-wide water stress depending on the 

scale of implementation (cross-reference Section 3.3.1). 

 

The participating planners expressed concern regarding the creation of new policies, this was 

debunked in Chapter 4 (cross-reference Section 4.2) where it was found that South Africa has 

adequate policies and legislation, however, these documents are not implemented. The 

participants further identified a gap in the governance of water which was addressed in this 

section. 

 

7.4 Recommendation 3: Professional planners should be sensitised towards the 

opportunities, benefits, and status quo relating to WSP approaches in a quest to 

enhance WSP in South Africa 

 

As identified through the e-questionnaire, professional planners considered WSP important, but 

a large portion of the participants had little experience with WSP. It could thus be suggested that 

WSP is not greatly implemented in the participant’s professional environment. If professions are 

aware of the opportunities and benefits WSP offers, WSP approaches might be increasingly 

considered (cross-reference Section 6.4). As previously stated, sustainability is a key 

consideration in the planning community and through the education of professional planners, 

WSP could also reach this status (cross-reference Section 2.3.1.1 & Section 3.3.1.3). Through 

the implementation of lifelong learning, curiosity is created and professional might have the ability 

to adapt better to change and innovation (Laal, 2012:4271). Lifelong learning is achieved by 

creating awareness through specialised conferences and seminars to educate professional 

planners on WSP or by implementing a specialised subject during the education phase. 

 

As previously stated, South Africa is facing a water crisis and urban planners might play a role in 

the solution of managing water effectively. By promoting and implementing education in the 

planning profession, opportunities and innovative concepts might be implemented and 

understood better by professional communities (Laal, 2012:4270) (cross-reference Section 6.4 

Table 19). It is therefore suggested that planning professionals should be sensitised towards the 

opportunities and benefits of WSP through lifelong learning. Through the promotion of Continued 
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Professional Development (CPD) points by the South African Council for Planners (SACPLAN) 

this might be achieved. 

 

7.5 Recommendation 4: WSP approaches should be emphasised in South Africa in 

quest of a national water plan 

 

There are a few highlighted challenges regarding WSP in South Africa (cross-reference Section 

1.6 Table 4), the following challenges are selected for recommendations: Water quality, water 

quantity, water conservation, water governance and water planning. The selected challenges 

were derived from the literate review with consideration of all the listed challenges included in the 

e-questionnaire (cross-reference Section 5.3.7 Table 17). The challenges are also derived from 

the information given when participants were asked how spatial planning and WSP could align to 

address the provided challenges (cross-reference Annexure B). This section aims to illustrate that 

WSP approaches should be emphasised in South Africa through analysing water quality, water 

conservation, water planning, water governance and sustainability. 

 

7.5.1 Water quality 

 
Water quality is considered a challenge in the implementation of WSP and should, therefore, be 

considered in South Africa’s WSP approaches. Table 19, as previously mentioned, illustrates the 

identified recommendations for water quality challenges (cross-reference Section 6.4 Table 19). 

The participant planners offered no insight into the aspect of water quality and public health but 

touched on wastewater treatment and recycling water (cross-reference Annexure B).  

 

Ecological wastewater treatments include land treatment, wetlands, high-rate algae ponds, and 

aquaculture fishponds (Polprasent et al., 2015:3-4). Planners should consider the inclusion of 

wastewater treatments on a developing site and this may result in the improvement of water 

quality in the development of rural areas. By implementing a wastewater treatment plant on-site, 

the community might be educated and will cooperate in skill development for future opportunities. 

Watershed conservation is also considered a solution to poor water qualities, this is achieved 

through the conservation of the natural environment such as wetlands and creating awareness 

through private companies (Tellman et al., 2018). The participants in the empirical investigation 

identified water recycling, sustainability, wastewater treatment, and the protection of the 

environment as gaps with regards to WSP in South Africa (cross-reference Annexure B). The 

section above illustrates how these factors can be implemented to achieve sustainable WSP by 

addressing water quality issues. 
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7.5.2 Water quantity 

 
Water availability is considered a WSP challenge as well as an approach, the availability of water 

is a crucial component when considering the management of water and ultimately WSP. Water 

availability includes water supply and demand as identified in the e-questionnaire, several 

planners mentioned the lack of inadequate supply of water and water losses because of poor 

infrastructure management. This challenge is thus inclusive in all aspects of this research and the 

following section aims to offer planning recommendations to improve water availability. 

 

Water supply challenges might occur because of decreasing water availability, freshwater 

resources are being depleted and one solution might be to implement desalination of saltwater 

(Fisher, 2019). Water conservation and harvesting rainwater might increase availability 

freshwater resources on earth (Fisher, 2019) and promoting sustainability and the effects of 

climate change may also influence the conservation of natural water resources. Including 

rainwater and stormwater harvesting implementation into the IDP and SDF might increase 

urban water availability (cross-reference Chapter 2 & 3). 

 

Reservoirs are considered a sustainable solution for water availability difficulties; reservoirs are 

built to store water for urban areas or in the event of a dry spell and for agricultural purposes (Fisher, 

2019). The consideration of storage losses is of importance and the detection of water losses 

through leaks and evaporation may seem futile but accounts for a large portion of South Africa’s 

water losses (Mukheibir, 2010). Maintaining and monitoring water losses may prove as one of 

the best solutions for water availability in South Africa. 

 

Water demand in South Africa is much higher than the supply thereof (cross-reference 

Section3.3.1.2). However, the adequate supply of water includes the decrease of water losses 

through leaks and bursts (Lombard, 2017). Some solutions to reduce water losses include the 

improvement of internal coordination, improving metering, leak reduction through control, 

pressure measurement, detection and repair and lastly improving overall infrastructure 

management (Mukheibir, 2010:3-4). With regards to urban and regional planning water availability 

solution includes consideration and awareness, water supply is not necessarily a planner’s 

responsibility but the ability to consider water resources and supply methods may result in a more 

sustainable urban environment. Infrastructure management and pressure control are major 

factors when considering water availability. Individual metering and a reduction of stand plot 

sizes could reduce leaks and bursts and thus improve the availability of water in urban areas. 

The participants in the empirical investigation identified infrastructure maintenance as a gap with 

regards to the effective management of WSP. By harvesting rainwater, greywater and, stormwater 

the municipal water demand could be reduced and thus providing less expensive water in the 
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long run (Carden et al., 2018:9). 

 

7.5.3   Water conservation 

 
Water conservation is considered a WSP challenge and should, therefore, be considered in the 

quest for creating a national water plan for South Africa. Table 19 illustrates the identified 

recommendations for water conservation from a spatial planning perspective as described below 

(cross-reference Section 6.4 Table 19). The current status quo of water conservation is improving, 

awareness is created with regards to water conservation and thus a conscious effort is observed 

to conserve water in certain parts of South Africa. 

 

Water conservation and climate change are derived from the literature review (cross-reference 

Section 3.3.1.3), and the answers provided by the planners who participated in the e- 

questionnaire (cross-reference Section 5.3.7 Table 17). As previously stated, urban and regional 

planners should be concerned about water losses and plan future development with the 

consideration of water sources, availability, and supply distance (cross-reference Section 

3.3.1.2). As derived from the planner’s perspective of spatial planning and WSP challenges, 

integration of sustainability and expertise are necessary to conserve water (cross-reference 

Annexure B). Integrated urban water systems may result in a satisfactory clean water supply 

(Novotny, 2008:1), by integrating water systems water is recycled and used to its full potential. 

 

Water conservation can be defined as reducing water losses or consumption, using water 

efficiently and managing water adequately (Kumari & Singh, 2016:76). Conservation strategies 

include rainwater harvesting, improving irrigation, and desalination (Kumari & Singh, 2016:77-

78). The environment, economy and social aspect should be in balance for water systems to be 

considered sustainable (Novotny, 2008:1). By implementing green development and smart 

growth, water and the natural environment could be conserved. Public education and 

community participation are also considered a method for conserving water in urban and rural 

areas (Kumari & Singh, 2016:79). As previously mentioned, the implementation of GI and 

transdisciplinary approaches was identified as gaps and throughout this Chapter, methods of 

implementation are discussed to implement WSP and create a national water plan for South 

Africa. 

 

7.5.4 Governance of water planning approaches 

 
Water governance is derived from the literature review and the participating planner’s opinion on 

the alignment of spatial planning and WSP to address the presented challenges (cross-reference 

Section 3.3.1.4). Several planners suggested that water governance could be the main solution 
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to the identified WSP challenges (cross-reference Annexure B). The construction of a national 

water plan that considered water availability, ecosystems, and water-intensive services is 

suggested (Kumari & Singh, 2016:78). The need for a national water plan for South Africa has 

been highlighted throughout this research, such a plan may result in the adequate guidelines for 

implementing WSP in South Africa. Such a national plan should compensate for all the mentioned 

challenges and implications South Africa faces (cross-reference Section 3.3.1.4). Water demand 

should be decreased and supply increased while the environment is protected (Viljoen & van der 

Walt 2018:3). Core concepts for a national water plan should ideally include the regulation of 

water and clear and effective instructions to do so (Viljoen & van der Walt, 2018:3). Table 21 

below illustrates policies and legislation relating to water in South Africa as well as the identified 

gaps and suggested recommendations. 

 

Table 21: Water governance recommendations 
 

Name Gaps Recommendations 

 
 

White Paper on 

Water Supply and 

Sanitation Policy 

 

(1994) 

 
• Consideration of conservation. 

• Guidelines on how to implement 

effective water 

management/planning. 

• Environmental consideration. 

• Lacks transdisciplinary approaches. 

• Lacks integrated planning. 

• Annual conferences that promote 

environmental awareness and 

conservation for professional 

planners. 

• The promotion of WSP through grants and 

bursaries. 

• Educating professionals through 

compulsory transdisciplinary planning on 

an annual basis. 

 
 

Constitution of 

the Republic of 

South Africa (Act 

108 of 1996) 

• Sustainable water planning methods 

are not present. 

• Mandatory guidelines on water supply 

are lacking. 

• Transdisciplinary approaches & 

Integrated planning was not 

identified. 

 

 
• Annual conferences on WSP methods and 

implementation strategies. 

• Educating professionals through 

compulsory on transdisciplinary planning 

on an annual basis. 
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White Paper on 

National Water 

Policy for South 

Africa 

 
(1997) 

• Little environmental consideration. 

• Water sensitivity is not mentioned. 

• Mandatory water supply guidelines 

should be visible. 

• Transdisciplinary approaches & 

Integrated planning were not 

identified. 

 

• Mandatory conferences on environmental 

consideration. 

• Compulsory WSP courses completed 

annually. 

• Educating professionals through compulsory 
on transdisciplinary planning on an annual 
basis. 

 
 
 

Water Services Act 

(Act 108 of 1997) 

• No Environmental consideration. 

• Mandatory water supply guidelines 

are not presented. 

• Water sensitivity, WSP, WSUD is not 
mentioned. 

• Transdisciplinary approaches & 

Integrated water planning was not 

identified. 

 
• Annual compulsory WSP seminars and 

short courses. 

• Educating professionals through 

compulsory on transdisciplinary planning 

on an annual basis. 

 
National Water 

Act 

 
(Act 36 of 1998) 

 

 
• Guidelines on water sensitive supply & 

transdisciplinary approaches are not 

highlighted. 

• Annual compulsory WSP seminars and 

short courses. 

• Educating professionals through 

compulsory on transdisciplinary planning 

on an annual basis. 

National 

Environmental 

Management Act 

 

(Act 107 of 1998) 

 
 
 

• WSP & Transdisciplinary approaches 

are not mentioned. 

• Annual compulsory WSP seminars and 

short courses. 

• Educating professionals through 

compulsory on transdisciplinary planning 

on an annual basis. 

Strategic 

Framework for 

Water Services 

 

(2003) 

 
 
 

• Transdisciplinary approaches & WSP 

guidelines are not mentioned. The 

framework was updated and minor 

mentions of sustainability was 

noted. 

• Annual compulsory WSP seminars and 

short courses. 

• Educating professionals through 

compulsory on transdisciplinary planning 

on an annual basis. 
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Spatial Planning 

and Land Use Act 

 
(No. 16 of 2013) 

• Transdisciplinary approaches. 

• WSP guidelines. 

• Water sensitive supply guidelines. 

• Conservation and environmental 

consideration. 

 
Are all not considered. 

• Annual compulsory WSP seminars and 

short courses. 

• Educating professionals through 

compulsory on transdisciplinary planning 

on an annual basis. 

• Annual conferences on environmental 

protection. 

Millennium 

Development 

Goals 

 

(2015) 

• Transdisciplinary approaches. 

• Integrated management. 

• WSP guidelines. 

• Environmental consideration. 

 

Are not considered 

• Annual compulsory WSP seminars and 

short courses. 

• Educating professionals through 

compulsory on transdisciplinary planning 

on an annual basis. 

• Promotion of WSP research through 

grants and bursaries. 

 
 
 
 
 
 

 
Draft for National 

Water and 

Sanitation Master 

Plan 

 

(2018) 

• Transdisciplinary planning. 

• WSP guidelines. 

• Environmental consideration. 

• Pressure control. 

• Maintenance on infrastructure. 

• Guidelines for effective water supply. 

• Public health and water quality. 

• Countermeasures for the effect of 

urbanisation. 

• Reducing supply distances. 

• Employing water custodians. 

• Guidelines on the management of 

stormwater and wastewater. 

• Annual compulsory WSP seminars and 

short courses. 

• Educating professionals through 

compulsory on transdisciplinary planning 

on an annual basis. 

• Promotion of WSP research through grants 

and bursaries. 

• Water quality control through regular 

documentation. 

• Monitoring urban development through 

council meetings. 

• Vote on water custodians. 

• Compulsory conferences on 

stormwater and wastewater. 

 

      Source: Cross-reference Chapter 4 

 
A consistent approach for WSP should be implemented on all spheres of government and 

therefore a consistent approach should be developed that accommodates both local and national 

levels (Carden et al., 2018:11). 
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7.5.5 Water planning 

 
Stormwater management is included in the literature and the e-questionnaire (cross-reference 

3.3.1.5 & Section 5.3.7 Table 17), the aspect of flooding was specifically derived from the 

literature. Flooding in urban areas can be reduced through the sustainable management of 

stormwater and SuDS, this could be achieved by mimicking the natural environment (e.g., 

swales and wetlands) and implementing ecological engineering (Novotny, 2008:8-10). Solutions 

to stormwater management challenges include the implementation of GI, rainwater catchments, 

green spaces, green rooftops, and permeable pavements to name a few (O’Neill & Cairns, 

2016:20). Local stormwater management strategies include infiltration trenches and swales 

while regional strategies incorporate wetlands, retention ponds and detention ponds (Armitage 

et al., 2013:6-7). South Africa not only experiences stormwater challenges in urban areas but 

also in rural areas, identified strategies for rural areas include creating water channels, 

harvesting rainwater, harvesting stormwater and vegetation (Adegun, 2014:4, Fisher-Jeffes et 

all., 2017).  Most rural areas have little to no vegetation (lawns and gardens) and this contributes 

towards the promotion of floods in these areas. Implementing sidewalks and pavements may 

also decrease the risks of floods, with regards to rural communities and public participation may 

be the only means to manage stormwater (Adegun, 2014:6). Education is thus of extreme 

importance, if rural community members are properly educated on how to manage stormwater, 

safety might increase as well as a decrease in water losses. Stormwater management and 

runoff were identified as a gap in the planning profession with regards to WSP (cross-reference 

Section 7.6.4 Table 21). By harvesting stormwater water security and flooding can be improved 

(Fisher-Jeffs et al., 2017:3-4), the importance of GI is thus highlighted. 

 

GI planning was derived from the initial research; participating planners rated GI as the least 

important challenge, but the component of ecosystem services and environmental depletion was 

not included. As previously stated, the literature review identified GI as a WSP challenge from 

several sources and thus it was included in the dissertation (cross-reference Section 1.6). 

Stormwater management, water conservation, and water availability all mentioned GI as an 

important solution component and thus the challenge of implementation emerges. GI might 

influence water quality through natural treatment while rainwater harvesting may increase water 

supply (O’Neill & Cairns, 2016:25). Urban ecosystem services considered include provisioning 

(e.g., freshwater), cultural (e.g., recreation) and regulating (e.g., water purification and climate 

regulation) (Gómez-Baggethun et al., 2013:179). These ecosystem services were selected 

because of their relevance to this research. By implementing and considering the optimization of 

ecosystem services in urban planning, the effects of climate change might decrease, and the 

provision of an aesthetic and environmentally pleasing urban environment is created. Ecosystem 

services can be implemented through the consideration of natural infiltration, green spaces, 
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environmental protection, implementing buffers, and public participation (Woodurf & BenDor, 

2016). Through regulating policies and preserving the ecosystem the environment is protected 

and the importance of ecosystem services is realized (Woodurf & BedDor, 2016). It was 

previously mentioned GI planning includes examples such as rainwater harvesting, swales, and 

the consideration of green open spaces (cross-reference Section 3.3.1.4). Clear objectives should 

be set to ensure that new infrastructure and developments include GI and ultimately WSP (Carden 

et al., 2018:11). 

 

7.7 Recommendation 5: More research is needed to understand the challenges and 

opportunities of WSP approaches from a transdisciplinary perspective. 

 

The results of the e-questionnaire showed that the participating planners do not have adequate 

knowledge of WSP (cross-reference Section 5.3.2 & Section 2.2.2), which identifies the urgent 

need to bridge this gap via transdisciplinary planning approaches. This will strengthen an 

educational approach and provide better support for planners to engage with WSP as part of 

broader spatial planning approaches. Given the small empirical research sample, generalisations 

could not be drawn from this research, but it did provide a point of departure to further discuss 

the issues identified from this research, specifically in terms of lack of knowledge, the interface 

between the disciplines of spatial planning and water management and point of departure for 

creating a comprehensive water planning framework for South Africa (cross-reference Section 

5.2). The lack of knowledge and interface between spatial planning and water management is 

discussed in the following section to create points of departure for a holistic national water plan 

in South Africa. Table 22 is offered to summarise the recommendations for such a national water 

plan followed by the conclusion of this research. 

 

7.7.1 Addressing limited knowledge pertaining to WSP 

 
In an attempt to address the current limited knowledge pertaining to WSP, especially from a trans- 

disciplinary perspective, it is recommended that educational platforms be revised to include at 

least, to some extent, the realities pertaining to WSP and the impact thereof within multi- 

disciplines. Educators, and all professional planning bodies, would need to enforce such a 

revised teaching-learning approach to equip students and future planners (cross-reference 

Section 6.4 Table 19) with tools to implement WSP. WSP should be acknowledged as a 

planning challenge and not only the local authority’s responsibility, Continuous Professional 

Development (CPD) as envisioned by the South African Council for Planners (SACPLAN) could 

also include WSP as part of broader sustainability thinking and include compulsory seminars 

and workshops as part of life- long learning and knowledge. 

 

The importance and value of participatory planning in relation to WSP objectives should also be 
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enhanced. When public participation is promoted, skill-sharing takes place and the lack of 

knowledge decreases (cross-reference Section 2.3). Community members often have a unique 

understanding of the challenges faced in a particular area, in spending so much time observing 

one problem members of the community could contribute fitting solutions (cross-reference 

Section 6.6 Table 20). In promoting transdisciplinary planning approaches, the objectives of 

WSP could be more reachable, especially when ownership is highlighted, and communities 

understand the value chain. Chapter six mentioned the lack of WSP research from a 

transdisciplinary perspective and that the gap between research and implementation should be 

eliminated (cross-reference Section 6.4). Results from this research illustrate that there is a 

demand for even more research regarding WSP approaches from a transdisciplinary 

perspective. Carden et al. (2018:11) suggest that research should be supported and that skills 

could be developed through capacity building initiatives. Table 4 illustrates some of South 

Africa’s WSP challenges and commonalities were drawn for this research, it is thus evident 

that more case study-based research should be 

conducted to understand South Africa’s WSP challenges. When the challenges of WSP is 

understood then the opportunities will be increasingly relevant. The implementation of 

transdisciplinary approaches has been discussed throughout the research and the benefits of 

considering WSP from a transdisciplinary perspective are summarized as: 

 

• Increasing water supply through alternative sources. 

• Improving sustainability and water conservation. 

• Increased environmental consideration. 

• A holistic approach to WSP. 

• Community involvement which improves water quality and stormwater management. 

• A decrease in floods and runoff. 

• Consideration and implementation of legislation. 

• The consideration of water supply infrastructure and a reduction in water losses. 

 
7.7.2 WSP approaches in South Africa should be enhanced in quest of a national water 

plan. 

 

Integrating the spatial planning discipline with that of the water management discipline could be 

achieved through transdisciplinary planning, which has been discussed fully, and by implementing 

multi-level governance. Enhancing communication between professional planners, urban 

ecologists and water engineers and municipalities are the greatest recommendations. When 

communication between disciplines is strong teamwork increases and thus problem-solving skills 

(cross-reference Section 6.4 Table 19). Water catchment areas should be managed by monitoring 

water losses, and IWRM. By implementing multifunctional designs, the interface between spatial 
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planning and water management could be enhanced. 

 

7.7.3 Proposed national water framework for South Africa 

 
The provided planning recommendations suggest an integration between water governance and 

planning professionals to ultimately create cohesion and a holistic national water plan (cross- 

reference Annexure B & Section 6.4 Table 19). Throughout this Chapter, the status quo of WSP 

was observed through the selected challenges and reveals that WSP is gaining importance in the 

planning community. Considering the social aspects of WSP it could be said that public 

participation and community involvement are at the heart of WSP (cross-reference Section 2.3 & 

Section 6.6 & Section 7.3). There is a vast number of opportunities for WSP in South Africa and 

the ultimate recommendation for WSP would be to create awareness around water resources 

and the challenges with regards to implementation. By implementing WSP as the main 

component in planning approaches this could be achieved. The quest for a holistic national 

water plan is ambitious but it is recommended that South Africa approaches WSP through the 

consideration of water availability, water quality, water conservation, stormwater management, 

water governance, and GI. If these factors are considered from a transdisciplinary perspective a 

holistic national water plan is possible. To conclude and offer a point of departure for a holistic 

national water plan for South Africa Table 22 is constructed. 

 

Table 22: Point of departure for a South African national water plan 
 

 Theoretical perspective The perspective of Opportunities identified based on 

included in the stakeholders as obtained this research 

literature review through Empirical  

 investigation  

 

 
 
 

Water Quality 

 

Overall good potable 

water quality. 

 
Pollution in rural and 
urban areas.  
(cross-reference Section 
3.3.11) 

Identified as an extremely 

important challenge by 

planners (cross-reference 

Section 5.3.7 Table 17). 

Public participation and education to 

raise awareness of water pollution 

(cross-reference Section 2.3 & 

Section 6.6 Table 20 & Section 7.3). 

 

 
 
 
Water Quantity 

Demand is surpassing 

supply. 

As a result of South 

Africa’s unique terrain, 

water needs to be 

transferred further 

which can causes 

Identified as an extremely 

important challenge by 

planners. 

Concerns for the 

availability of water and 

the increasing demand. 

(cross-reference Section 

Maintain infrastructure (cross- 

reference Section 3.3.1.2 & Section 

7.6.1). 

Encourage research and innovation 

(cross-reference Section 6.4 Table 19 

& Section 6.6 Table 20). 
 
Effective stormwater management 
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water losses. 

(cross-reference 

Section 3.3.1.2) 

 

5.3.7 Table 17). 

 

(Stormwater, rainwater, and 
greywater harvesting) (Fisher-Jeffes et 
al., 2017:3).  
 
Broader WSD approaches. 
(cross-reference Section 7.6.1 & 

Section 7.6.3) 

 

Lowering water pressure in urban 

areas (cross- reference Section 

7.6.1). 

 

 

 
 
 
 

Water 
Conservation 

The conservation of 

water is gaining 

importance (cross- 

reference Section 

3.3.1.3). 

Conservation is gaining 

importance as the 

realisation of South 

Africa’s water scarcities set 
in (cross-reference Section 
5.3.7 Table 17). 

Encourage public participation 

(cross-reference Section 2.3 & 

Section 6.6 & Section 7.3). 

 
Rainwater and stormwater 

harvesting (cross-reference Section 

7.6.1 & Section 7.6.3). 
 
Implementing GI (cross-reference 
Section 7.5.6). 
 
Public education to create awareness 
about water losses (cross-reference 
Section 6.6 Table 20). 

 
 
 
 
 
 
 
 
 
 
 

Water 
Governance 

Traditional approaches 

are implemented. 

 

Lack of policy 

implementation. 

Struggling to overcome 

historical animosities/ 
 

WSP should be included 

in all policies, legislation, 

and approaches. 

 

(cross-reference 

Section3.3.1.4) 

The planners suggest that 
there is not a custodian for 
water management and 
that responsibility and 
blame are shifted. 

Lack of policy 

implementation. 

 

Lack of integration 

between disciplines and 

spheres of government. 

 

(cross-reference Section 
4.2 & Section 7.6.4 Table 
21) 

Implement point source 

management (cross-reference 

Section 7.6.1). 

Encourage transdisciplinary planning 
(cross-reference Section 3.3.1.5). 

Appoint an urban planner as water 

custodian (cross-reference Section 

5.3.9). 

Improve communication and 
implementation between 
professionals (cross-reference Section 
7.6.4 Table 21). 
Policies should align guidelines and 
challenges (Carden et al., 2018:4). 
 
Implement NEMA and educate 

professional. 

 
WSP should be mentioned in all 

policies, legislation, and approaches. 

 

(cross-reference Section 4.2) 
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Water Planning 

Little focus is 

placed on 

informal/rural 

areas. 

 

Stormwater is not 

managed 

effectively. 

 

Public participation is 

essential. 

Systems should be 

monitored. 

 

(cross-reference 

Section3.3.1.5). 

 

A lack of stormwater 

management and runoff. 

 

Water recycling is not 

taking place. 

 

The consideration of green 

designs is increasing. 

 

WSP is overlooked. 

 

Supply infrastructure is 

not maintained. 
 

(cross-reference 

Annexure B & Section 

6.4 Table 19). 

Implement transdisciplinary planning 

(cross-reference Section 3.3.1.5). 

 

Considered IWRM to promote 

sustainability (cross-reference 

Section 3.2 & Section 7.4 & Section 

7.6.3). 

Implement WCA to lower water 

costs and floods (cross-reference 

Section 7.4). 

 

Manage stormwater through the 

implementation of GI (cross- 

reference Section 7.5.6 & Section 

7.6.1 & Section 7.6.3). 

 

Maintain infrastructure and monitor 

water losses through the lowering of 

pressure systems (cross-reference 

Section 3.3.1.2 & Section 7.6.1). 

 

 
 
 
 
 

Water 
Sustainability 

In theory, it is important, 

but implementation is 

lacking. 

 

Population growth and 

urbanisation are 

increasing while natural 

resources are 

overexploited. 

 

(cross-reference Section 
2.3.1.1) 

A high consideration of 
sustainability is observed. 

Promote green designs through life- 

long learning (cross-reference 

Section 6.6 Table 20 & Section 7.5). 

 
Encourage transdisciplinary planning 

(cross-reference Section 3.2.1.5). 

 
Protect wetlands and natural 

environment through education and 

policies (cross-reference Section 4.2 

& Section 7.5.6). 

 

Promote urban farms (cross-

reference Section 7.5.6). 

 

Conserve natural resources through 

rainwater, stormwater, and 

greywater harvesting (cross- 
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reference Section 7.6.1 & Section 

7.6.3). 

 

 

 Water quality can be improved through public participation and education to raise awareness of 

water pollution. Educating the community on the dangers of water pollution could contribute to 

the improvement of water quality. Recycling stormwater and wastewater can also improve South 

Africa’s water quality, to improve public health, water quality must first be improved. Providing 

save clean drinking water for all is stated in South Africa’s Constitution and by achieving this 

water pollution might decrease as a result. Improved water quality could also be achieved 

through the provision of adequate service delivery and infrastructure. 

 

Water quantities are decreasing because water demand is surpassing the supply thereof. If the 

infrastructure is maintained, water losses will decrease, and water quantities will increase; this 

could be achieved by lowering water pressure and through policy implementation and 

encouraging innovation. Through encouraging research and innovation alternative water supply 

sources can be discovered and implemented. Rainwater, stormwater, and greywater harvesting 

are considered alternative supply sources and will improve the quantity of available water. South 

Africa’s rivers are being overexploited (cross-reference Section 3.3.1.2 Figure 15), and this 

compromises the availability of water in South Africa. The extreme water scarcities South Africa 

faces also contributes to the lack of available water resources and therefore climate change 

should be mitigated through GI. WSUD could improve the availability of water because 

alternative water sources are used (e.g., rainwater harvesting, swales, reservoirs, green 

corridors, water recycling), thus finding sustainable alternatives. 

 

The conservation of water requires public participation, by creating awareness of water losses 

conservation might be possible. Stormwater and rainwater harvesting are means to conserve 

water resources as alternative sources are used and municipal water demand decreases. 

Implementing GI (e.g., bioswales and rain gardens) also contributes to the conservation of water 

resources. Sustainable planning approaches such as IWRM, WSD and WSP could also contribute 

to the conservation of water resources. 

 

The governance of water should include transdisciplinary planning and improved communication 

between professionals. All policies, legislation, approaches should include WSP and challenges 

should align with guidelines. Point source management should be implemented to monitor water 

losses, degrading infrastructure, and water levels. Communication between professionals and 



113  

spheres of government is encouraged to create cohesion regarding policy implementation and 

suggested trends. 

 

Water planning includes a variety of components, transdisciplinary planning is required to achieve 

effective water planning. If urban planners are appointed as custodians water losses should be 

monitored and reported. Innovation and continued research are needed to accomplish the 

effective management of water. Life-long learning and the promotion of seminars are required to 

improve water planning approaches. 

 

Sustainability can be achieved through the promotion of green designs and life-long learning. 

Appointing a transdisciplinary team to a project can result in a higher level of sustainability, the 

natural environment for example is more likely to be protected if an ecologist is a part of the team. 

GI is encouraged through rainwater, stormwater, and greywater harvesting along with blue-green 

corridors. Sustainability can also be achieved through public participation and creating awareness 

about the importance of the natural environment and resources. The implementation of green 

and blue corridors is suggested to improve the supply of water, lower water losses and promote 

overall sustainability. 

 

7.8 Conclusion of Chapter 7 

 
Figure 25 illustrates a plan for the implementation of a national water plan for South Africa. The 

overlying component is identified as transdisciplinary planning and should be implemented in 

education, the professional environment, governance, and sustainability. A theoretical framework 

for WSP would ideally initiate in the education phase. The education phase includes the 

incorporation of WSP in university curricula and to update curricula annually to consider new 

trends. Students should be encouraged to employ life-long learning. The professional 

environment should encourage research and innovation through educational seminars (i.e., 

continuing professional development). Planners should monitor water losses and maintain 

infrastructure( thus implementing water resource management) to mitigate water losses and 

improve water supply and demand. Public participation is needed to implement transdisciplinary 

planning and improve WSP. With regards to governance, it is suggested that WSP be 

incorporated into all approaches, policies, and legislation and that the guidelines of WSP align 

with the challenges thereof. The enforcement of legislative context is necessary together with 

that of public participation. The strategy for sustainability includes the harvesting of stormwater, 

rainwater, and greywater. Water should be recycled to improve water supply through alternative 

source supply. Green and blue corridors should be implemented for the same reason and thus 

sustainability is improved. When considering a national water plan it is important to reduce water 

demand and increase water supply while protecting the ecosystem (Viljoen & van der Walt 



114  

Transdisciplinary planning 

Education 
 

Include WSP into university 
curriculum 

 

Update courses annually 

Life-long learning 

Professional environment 
 

Encourage research and 

innovation 

 

Monitor water losses 

 
Maintain infrastructure 

 
Educational seminars and 
conferences that promotes 
professional relationships 

 

Public participation 

Governance 
 

Implement WSP into all 
policies, legislation, and 
approaches 

 

Enforce public 
participation 

 

Enforce policies and 

legislation 

 

Align WSP guidelines 

with the challenges 

thereof 

Sustainability 

 
Harvest rainwater, 

stormwater, and 

greywater 

 

Green and blue corridors 

 
Recycle wastewater 

2018:3). Figure 25 below illustrates the above-mentioned strategy. Through the combination of 

research, and professional experience the quest for a holistic national water plan could be 

achieved. And by laying the groundwork through education the awareness of WSP could be 

enhanced. 

 

 

 

Figure 25: Implementing WSP 
 

This research aimed to consider WSP in South Africa from the perspectives of planning 

professionals and to draw conclusions regarding the scope, challenges, and opportunities for the 

realisation of WSP in a national context. Chapter two considered South Africa’s WSP evolution 

and illustrated that although WSP is a relatively new concept, the consideration of water has 

always featured in the South African context. Chapter five considered the perspectives of 

professional planners in South Africa and it was concluded that there is knowledge of WSP, but 

the implementation thereof might be lacking. Although the professionals did not have a lot of work 

experience the data captures the perspectives of the new generation of planners. The 

opportunities for WSP in South Africa are illustrated in Chapter six and Chapter seven concludes 

with recommendations to contribute to the realisation of WSP in a national context. It is 

recommended that South Africa creates a national water plan with Table 22 and Figure 25 as a 

guideline and appoint a transdisciplinary team of role players that includes professional planners, 

local and national authorities, and the community.
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Annexure A: Code of conduct 

 
CODE OF CONDUCT FOR RESEARCHERS 

 
This code of conduct is applicable to all NWU researchers. As a researcher of the North-West 

University (NWU), I subscribe to the rules of the NWU Institutional Research Ethics Regulatory 

Committee (IRERC), all applicable policies of the NWU as well as all national and international 

laws and regulations applicable to my field of study. Furthermore, I commit myself to abide by 

the ethical principles and responsibilities as set out in the Singapore statement on Research 

Integrity (22 September 2010), in any and all research endeavours that I undertake as a 

researcher of the NWU. 
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my research are: 
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3. I will always employ appropriate research methods, base my conclusions on critical analysis 

of the evidence and report my findings and interpretations fully and objectively. 

 

4. I will keep clear and accurate records of all research that I have conducted in a manner that 

will allow verification and replication of my work by others, if applicable. 

 

5. I will, where applicable, share my data and findings openly and promptly, in line with external 

funding rules. This will be done as soon as possible after I have had an opportunity to establish 

priority and ownership claims. 
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Annexure B: Question 7 

 
Legend 

 
 

 Stormwater management, runoff and 

water catchment agencies, wastewater, 

and water recycling 

 Water governance 

 Sustainability, GI, and protection of the 

natural environment 

 Maintenance of infrastructure 

 Create new policies  Integration and transdisciplinary 

planning. IWRM, WSUD 

 
Spatial planning has a strong bearing concerning water management. The management of 

watershed areas is hinged upon how spatial planning approves compatible developments within 

catchment areas. Development with water catchments not only influences the qual ity of water  

but also its availability and its management. 

Spatial planning should precede water management. Effective water management also revolves 

around issues of water governance, which is a quite broad area. There is increasing need to 

sensitise built environment professionals on the need to conserve water through intensive 

integrated water management, however, water engineers and environmentalist should not only 

consider themselves as the custodians of water management by frustrating potential 

developments. 

At the level of urban design (refer to WRC guidelines for WSUD) coupled with community and 

industry involvement. 

Spatial planning should not be conducted without a water management analysis. Water 

management is one of the most important aspects to ensure spatial planning to be sustainable. 

Spatial Planning should indicate the extent to which water management is implemented with 

referral to dams, rivers, marshes and even the layout of stormwater drains within a town/city. 

Furthermore, spatial development may indicate the development needs for water management 

systems within rural and urban areas to ensure optimal development and planning of water 

systems that are essential for everyday life. 

Incorporate both these elements wants and needs within new developments 
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Better implementation of water planning and conservation strategies 

This should be done by requesting comments from the Department of Water and Sanitation 

(DWS) and Environmental Affairs and Development Planning (EA&DP) throughout the planning 

process. Water specialist such as freshwater, hydrogeologists, geohydrological and geotechnical 

studies should inform the planning process of water sensitive developments. 

These assessments are required to inform the Basic Assessment process in terms  of  the 

National Environmental Management Act (NEMA) Environmental Impact Assessment (EIA) 

regulations (GN326 of 2017) and the Water Use Authorisation application in terms of Section 21  

of the NWA (1998). 

Water management systems/infrastructures should form a greater part in spatial planning to 

ensure that this life-sustaining resource is managed in such a way to ensure min wastage of the 

resource especially within cities with lager 'non-absorbent' areas where runoff/stormwater is lost 

to rivers. Water management should be integrated into our wider planning schemes. 

Strict conformity and application to said policy and legislation in both the private and public 

sectors. 

Proactive integrated planning with relevant specialist and role players. 

Storm-water management, -conservation and-recycling plans for township-establishment and 

extension to be done in alignment with services planning. 

South African municipalities and legislation have not implemented water management to the best 

of their abilities yet. Water management is not seen as an important matter when looking at 

Spatial Planning. There is a lack of communication between different Departments at 

municipalities, lack of incorporation between water management policies and Spatial Planning 

policies. There is no benefit or justice for owners in developing a water sensitive environment  

that will benefit the whole area, for example when developers incorporate water management 

infrastructure, ideas and solutions into their new developments it is seen as for their benefit. The 

municipalities (spatial planning) should incorporate a policy encouraging water management and 

provide benefit to these developments. These benefits and solutions should be incorporated into 

spatial planning policies to encourage better water management. There is still a massive gap in 

South Africa when it comes to water management and spatial planning is just one of a few 

policies that should align their guidelines to these challenges. 

Spatial planning can use water management to create more sustainable and Eco-friendly cities, 

this will lead to reduce global warming and hopefully increase vegetation and food production. 
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There are many challenges faced today where the lack of spatial planning ends up wasting water 

instead of using it in the day to day activities within communities. 

Spatial planning and Water management could be aligned by including a wide variety of 

professionals within the development team, to create water catchment areas and greenbelts 

instead of drainage systems. To use different building materials that are environmentally friendly. 

Create more open spaces in newly developed areas and to make people aware. The catchment 

of rainwater should be implemented to use in gardens and as greywater. 

Sustainable water supply that has good quality. Stormwater has a big influence on water quality. 

Therefore, green infrastructure planning and spatial planning plays a big role in purifying and 

regulating the flow of stormwater. 

Legislation 

By planning and making rules and regulations to be followed all aspects can be improved but  

only if the law is carried out 

By combining the two in terms of using spatial planning to plan for the water management to 

interact with each other 

Take a page out of international memos 

Departments such as Water & Sanitation and Roads & Stormwater (National to Local) must be 

part of the planning team of strategic spatial planning documents such as Spatial Development 

Frameworks, to ensure  water management policies and plans are in-line to these documents  

and vice versa. 

Incorporate it within the Land Use Management Schemes of municipalities, to force new 

developments to adopt sustainable water management techniques. 

Large amounts of water could be diverted into retention ponds, and be filtered afterwards to be 

used for future purposes 

It must be made a compulsory requirement that Environmental Management Plans should 

address how water quality, demand and conservation will be integrated into a proposed 

development 

More emphasis required in local legislation, ie Planning By-Laws, to enforce alignment with EA's 

and EMP's. 
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Adjust the SDF in such a way that it takes WSP into account. Indicate on the SDF where water 

sensitive areas are, as well as possible future developments for WSP. 

Better management of water resources such as groundwater, boreholes, storing sites dams etc) 

and operation and maintenance 

I do not have enough knowledge to propose this. truly something I will have to investigate as a 

professional planner. 

Better protection of resources and conservation of water will put less strain on the environment 

Spatial Planning may be informed by the locality and availability of quality water sources. For 

instance: If an industrial area is proposed (with the possibility of noxious trade) it should not be 

within proximity of good quality water resources. 

Good policy implementation 

By creating filter systems that act as neutral purification system 
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Annexure C: E-questionnaire 

 
https://docs.google.com/forms/d/14YLdJcY_Eh93JjaIozfN2L2DSYsIX1IwJGzBObc8OmY/prefill 

 
 

https://docs.google.com/forms/d/14YLdJcY_Eh93JjaIozfN2L2DSYsIX1IwJGzBObc8OmY/prefill
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Annexure D: Stats 
 
 

Frequency Table     

      

1, Work sector 

  

Frequency 

 

Percent 

 

Valid Percent 

Cumulative 

Percent 

Valid 6.00 30 100,0 100,0 100,0 

      

2. Work experience 

  

Frequency 

 

Percent 

 

Valid Percent 

Cumulative 

Percent 

Valid 1.00 25 83,3 83,3 83,3 

2.00 2 6,7 6,7 90,0 

3.00 3 10,0 10,0 100,0 

Total 30 100,0 100,0  

      

3. Define WSP 

  

Frequency 

 

Percent 

 

Valid Percent 

Cumulative 

Percent 

Valid .00 9 30,0 30,0 30,0 

1.00 10 33,3 33,3 63,3 

2.00 8 26,7 26,7 90,0 

3.00 3 10,0 10,0 100,0 

Total 30 100,0 100,0  

      

4. Knowladge of WSP 

  

Frequency 

 

Percent 

 

Valid Percent 

Cumulative 

Percent 

Valid 1.00 2 6,7 6,7 6,7 

2.00 10 33,3 33,3 40,0 

3.00 13 43,3 43,3 83,3 

4.00 5 16,7 16,7 100,0 

Total 30 100,0 100,0  

      

5. Experience with WSP 

  

Frequency 

 

Percent 

 

Valid Percent 

Cumulative 

Percent 

Valid 1.00 10 33,3 33,3 33,3 

2.00 9 30,0 30,0 63,3 

3.00 10 33,3 33,3 96,7 

4.00 1 3,3 3,3 100,0 

Total 30 100,0 100,0  

      

6. Importance of WSP 

  

Frequency 

 

Percent 

 

Valid Percent 

Cumulative 

Percent 

Valid 1.00 1 3,3 3,3 3,3 

3.00 3 10,0 10,0 13,3 

4.00 13 43,3 43,3 56,7 

5.00 13 43,3 43,3 100,0 

Total 30 100,0 100,0  
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7a. Importane of global water quality 

  

Frequency 

 

Percent 

 

Valid Percent 

Cumulative 

Percent 

Valid 2.00 1 3,3 3,3 3,3 

3.00 8 26,7 26,7 30,0 

4.00 8 26,7 26,7 56,7 

5.00 13 43,3 43,3 100,0 

Total 30 100,0 100,0  

      

7b. Importance of global water depand and supply 

  

Frequency 

 

Percent 

 

Valid Percent 

Cumulative 

Percent 

Valid 3.00 8 26,7 26,7 26,7 

4.00 7 23,3 23,3 50,0 

5.00 15 50,0 50,0 100,0 

Total 30 100,0 100,0  

      

7c. Importane of global water conservation 

  

Frequency 

 

Percent 

 

Valid Percent 

Cumulative 

Percent 

Valid 3.00 5 16,7 16,7 16,7 

4.00 10 33,3 33,3 50,0 

5.00 15 50,0 50,0 100,0 

Total 30 100,0 100,0  

      

7d. Importance of global stormwater management 

  

Frequency 

 

Percent 

 

Valid Percent 

Cumulative 

Percent 

Valid 3.00 9 30,0 30,0 30,0 

4.00 14 46,7 46,7 76,7 

5.00 7 23,3 23,3 100,0 

Total 30 100,0 100,0  

      

7e. Importance of global green infrastructure planning 

  

Frequency 

 

Percent 

 

Valid Percent 

Cumulative 

Percent 

Valid 3.00 7 23,3 23,3 23,3 

4.00 13 43,3 43,3 66,7 

5.00 10 33,3 33,3 100,0 

Total 30 100,0 100,0  

      

8a. Importance of SA water quality 

  

Frequency 

 

Percent 

 

Valid Percent 

Cumulative 

Percent 

Valid 1.00 1 3,3 3,3 3,3 

2.00 1 3,3 3,3 6,7 

3.00 4 13,3 13,3 20,0 

4.00 9 30,0 30,0 50,0 

5.00 15 50,0 50,0 100,0 

Total 30 100,0 100,0  
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8b. Importancs of SA water supply and demand 

  
Frequency 

 
Percent 

 
Valid Percent 

Cumulative 

Percent 

Valid 2.00 1 3,3 3,3 3,3 

3.00 4 13,3 13,3 16,7 

4.00 7 23,3 23,3 40,0 

5.00 18 60,0 60,0 100,0 

Total 30 100,0 100,0  

      

8c. Importance of SA water conservation 

  
Frequency 

 
Percent 

 
Valid Percent 

Cumulative 

Percent 

Valid 3.00 5 16,7 16,7 16,7 

4.00 9 30,0 30,0 46,7 

5.00 16 53,3 53,3 100,0 

Total 30 100,0 100,0  

      

8d. Importance of SA stormwater management 

  
Frequency 

 
Percent 

 
Valid Percent 

Cumulative 

Percent 

Valid 2.00 1 3,3 3,3 3,3 

3.00 9 30,0 30,0 33,3 

4.00 11 36,7 36,7 70,0 

5.00 9 30,0 30,0 100,0 

Total 30 100,0 100,0  

      

8e. Importance of SA greeen infrastructure planning 

  
Frequency 

 
Percent 

 
Valid Percent 

Cumulative 

Percent 

Valid 2.00 1 3,3 3,3 3,3 

3.00 10 33,3 33,3 36,7 

4.00 9 30,0 30,0 66,7 

5.00 10 33,3 33,3 100,0 

Total 30 100,0 100,0  
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10. Who do you think is the castodian for water planning in SA: Urban planner 

  
Frequency 

 
Percent 

 
Valid Percent 

Cumulative 

Percent 

Valid .00 13 43,3 43,3 43,3 

1.00 17 56,7 56,7 100,0 

Total 30 100,0 100,0  

      

10. Who do you think is the castodian for water planning in SA: Local government 

  
Frequency 

 
Percent 

 
Valid Percent 

Cumulative 

Percent 

Valid .00 14 46,7 46,7 46,7 

1.00 16 53,3 53,3 100,0 

Total 30 100,0 100,0  

      

10. Who do you think is the castodian for water planning in SA: Engineers 

  
Frequency 

 
Percent 

 
Valid Percent 

Cumulative 

Percent 

Valid .00 19 63,3 63,3 63,3 

1.00 11 36,7 36,7 100,0 

Total 30 100,0 100,0  

      

10. Who do you think is the castodian for water planning in SA: Environmentalist 

  
Frequency 

 
Percent 

 
Valid Percent 

Cumulative 

Percent 

Valid .00 28 93,3 93,3 93,3 

1.00 2 6,7 6,7 100,0 

Total 30 100,0 100,0  
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Experience_coded * Knowledge_coded Crosstabulation 

 Knowledge_coded  

Total 1 & 2 3 & 4 

Experience_coded 1 Count 7 3 10 

% within Experience_coded 70,0% 30,0% 100,0% 

2 Count 4 5 9 

% within Experience_coded 44,4% 55,6% 100,0% 

3 & 4 Count 1 10 11 

% within Experience_coded 9,1% 90,9% 100,0% 

Total Count 12 18 30 

% within Experience_coded 40,0% 60,0% 100,0% 

      

Chi-Square Tests   

  
 

Value 

 
 

df 

Asymptotic 

Significance (2- 

sided) 

  

Pearson Chi-Square 8.203a 2 0,017   

Likelihood Ratio 9,096 2 0,011   

Linear-by-Linear 

Association 

7,869 1 0,005   

N of Valid Cases 30     

a. 3 cells (50.0%) have expected count less than 5. The minimum expected count is 3.60.   

      

Symmetric Measures   

  
Value 

Approximate 

Significance 

  

Nominal by Nominal Phi 0,523 0,017   

Cramer's V 0,523 0,017   

N of Valid Cases 30    
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