CATALYTIC NEXUS

Architecture as an interconnected resilience hub towards
independence and self-efficiency in a complex socio-ecological
landscape

Jua Greeff
U16001380

© University of Pretoria



UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

Pai?
&b
“ UNIVERSITEIT VAN PRETORIA
@, .
et

Catalytic Nexus: Architecture as an interconnected resilience hub towards independence and self-efficiency in
Melusi informal Settlement

In accordance with Regulation 4(e) of the General Regulations (G.57) for dissertations and theses, I declare that this
dissertation, which I hereby submit for the degree Master of Architecture (professional) at the University of Pretoria,

is my own work and has not previously been submitted by me for a degree at this or any other tertiary institution.

I further state that no part of my dissertation has already been or is currently being submitted for any such degree or

. other qualification.
Melusi Informal Settlement, Abandoned quarry

1. I understand what plagiarism is and am aware of the University’s policy in this regard.

2. I declare that this mini dissertation is my own original work. Where other people’s work has been used (either from
a printed source, Internet, or any other source), this has been properly acknowledged and referenced in accordance

with departmental requirements.

Community food scheme and basic services

Jua Greeff
Urban Citizenship
Date
City of Tshwane Municipality 30-07-2021

Prof. Arthur Baker, Ms Anika van Aswegen & Mr Johan Prinsloo

Dr Jan Hugo

Co-supervisor: Dr. Carin Combrinck

Quarry, Informal settlement, Socio-ecological landscapes, biophilic architecture, co-design, participatory design

© University of Pretoria



I would like to thank my heavenly Father for blessing me with the talent to design space for

giving me the strength, knowledge, insight, and endurance to complete this mini dissertation.

Thank you to my fiancé, JC for all your love and support throughout the year. Thank you for
being my biggest fan and for all the much-needed coffee and ice-cream breaks. I appreciate you

endlessly for keeping me positive by celebrating all the smaller milestones, throughout the year.

A very special thanks to my wonderful parents, Braam and Leanne for allowing me to follow my
dream of becoming an Architect. Thanks for always being my cheerleader and cornerstone
throughout my academic career. Thanks for all the prayers, love, and support, and the example
that you set for me. I appreciate the valuable life lessons you taught me, that with hard work and

dedication you can achieve anything.

Thank you to my best friend and sister, Megan for being the most positive person I know. Thanks
for your constant encouragement and support including regular check-ins with snacks and hot

chocolate.

A special thanks to Dr. Jan Hugo and Dr. Carin Combrinck for their expert guidance and advice
throughout the year. Thanks for opening your homes for general check-ins, going the extra mile
in the worldwide pandemic to ensure that we get quality education, guidance, and support. Dr.
Carin, I appreciate you for cultivating awareness for participatory design and engagement in the
broader community. Your vision and enthusiasm inspired me. Dr. Jan, I thank you for believing
in my project and for inspiring me to broaden my perspective of a more sustainable community

engagement approach.

I would like to thank my family and my grandparents, Mark and Margaret for their constant

support and faith in my abilities.

To my dearest pet and companion, Jakkie the Jack Russel for being my faithful companion for
hours and hours in front of my screen waiting patiently throughout the day for our afternoon

strolls. Thanks for the joy that you bring. I could never do this without you.

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

<

© University of Pretoria

Since independence in 1994, informal settlements in urban areas became a regular
phenomenon with an exponential growth pattern and a lack of effective, proactive town
planning. This phenomenon is described as an Urban Crisis. Informal settlements in
South Africa are the result of spatial injustice and an imbalanced political atmosphere
and therefore described as complex landscapes. Informal settlements exist most of the
time on vacant land, inadequate for development such as abandoned post-industrial
landscapes, wetlands, floodplains, and near rivers which are high-risk areas and contain
environmental disadvantages which is the case with the Melusi informal settlement

consisting of three post-industrial quarry holes.

Complex landscapes such as informal settlements ask for a shift in the mainstream
architectural practices and due to the rapid urbanization, post-industrial abandoned
landscapes have the potential of being rehabilitated and functioning as healthy public

spaces especially in informal conditions.

The mini dissertation aims to develop a framework when working in informal conditions
with layered complexities of socio and ecological nature. Through understanding the
application of co-design and participative workshops this dissertation aims to apply
architecture to find a (nexus) or mediation between the socio and ecological landscapes
towards independent and self-functioning communities of growth, this dissertation aims
to apply architecture to function as the backbone of the community and by using didactic
methods will empower the community towards self-improvement. Due to the current
alienation of the natural quarry hole the architecture aims to transform the quarry from
object to resource in a vulnerable community towards independent from external

resources.
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F . L . Figure 1.29: Illustrates the timeline and the community engagement the Reality Studio team conducted with the community (Zorn 2021).
» o
1oure List
- Figure 1.30: Illustrates the location of the stakeholders in Melusi (Climate adaptation studio 2020).
DEPARTURE POINT Figure 1.31: Informal discussions with the children of the Mydo Youth Centre after a workshop have been completed (Zorn 2021).
Figure i: Visual representation of Catalytic and Nexus (Author 2021).
Figure 1.32: Plate game workshop played with the children of the ECD in Melusi (Zorn 2021).
Figure ii: Google Earth image of Melusi and the three quarry holes on site (Google Earth 2021).
Figure 1.33-1.34: Melusi Plate game played with Regae Preschool of hope (Zorn 2021).
Figure iii: Landing images of Melusi informal settlement (Zorn 2021).
Figure 1.35-1.38: Melusi Plate game played with Mydo Youth Centre (Zorn 2021).
Figure iv: Landing images of Melusi informal settlement and a need for waste removal services (Zorn 2021).
Figure v: Point of departure through the voices of Melusi stakeholders (Zorn 2021). Figure 1.39: Findings of the plate game (Reality Studio 2021).
CHAPTER 01 Figure 1.40: Illustrate the results of the Melusi water game (Zorn 2021).
Figure 1.1: Children of Melusi collecting building materials in the active street (Zorn 2021). Figure 1.41-1.43: Melusi water game played with the children of the Mydo Youth centre (Reality Studio 2021).
Figure 1.2: Intention of the mini dissertation (Author 2021). Figure 1.44: Drawings of water practises drawn by the children of the Mydo Youth Centre (Zorn 2021).
Figure 1.3: Site map showing proposed multiple strange attractors (Author 2021). Figure 1.45: Findings of the Melusi Water game (Reality Studio 2021).
Figure 1.4: Developed framework (Author 2021). Figure 1.46: Play Africa Workshop with the Mydo Youth Centre and Co-design workshop (Zorn 2021).
Figure 1.5: Illustrates the project intention which is to gain co-evolution towards self-efficiency (Author 2021). Figure 1.47: Author’s understanding of Design Science framework (Author 2021).
Figure 1.6: Broader Context of Melusi. Original Orthophoto obtained from Google Earth (Climate adaptation studio 2020). Figure 1.48-1.52: Play Africa Co-design workshop using the design thinking method (Zorn 2021).
Figure 1.7: Melusi is situated in the City of Tshwane district in Gauteng province (Author 2021). Figure 1.53: Main problems identified after the qualitative and quantitative date have been analysed (Author 2021).
Figure 1.8 & 1.9: Chosen site for intervention situated on the slope of the main quarry hole (Author 2021). Figure 1.54: Biophilic design principle of refuge illustrated spatially (Author 2021).
Figure 1.10: Selected site for the intervention- Repurpose the slope of the quarry hole making the edge a safer area (Author 2021). Figure 1.55: Biophilic design principle of prospect illustrated spatially (Author 2021).
Figure 1.11: Highlighted is the bridging island which will also be intervened on creating a link and bridge between the two parts of the community (Author 2021). CHAPTER 02

Figure 1.12: Nollimap illustrates the exponential growth of Melusi from 2008-2021 (Author 2021).
Figure 2.1: Macro site analysis of Melusi and the surrounding environment (Author 2021).
Figure 1.13: Site photo of the main street in Melusi and the need for safer pedestrian routes (Zorn 2021).

Figure 2.2: Melusi Settlement in relationship with Pretoria CBD (Author 2021).
Figure 1.14: Arial photograph of Melusi site in 1939. Visible is only sand mine present (Opperman 2021).

Figure 2.3: Broader Context of Melusi. Original Orthophoto obtained from Google Earth (Climate adaptation Studio 2020).
Figure 1.15: Arial photograph of Melusi site in 1947. Indicated is the partially completed brick plant visible near Van Der Hoffweg (Opperman 2021).
Figure 2.4: Illustrates the land ownership of which Melusi informal settlement is situated on (Author 2021).

Figure 1.16: Arial photograph of Melusi in 1980. Indicated is the three quarry holes currently situated in Melusi settlement (Opperman 2021).
Figure 2.5: Google Earth Map illustrating the future proposed roads and the proposed Western bypass as per Tshwane GIS (Author 2021).

Figure 1.17: Illustrates the visual boundary and phenomena one where the Melusi community resides adjacent to the Quarry by using the quarry as a fourth boundary (Author 2021). Figure 2.6: Main access roads (Author 2021)

Figure 1.18: Illustrates the visual boundary and phenomena two where the Melusi community uses the slope of the quarry as a dumping site (Author 2021).

Figure 2.7: Busy intersections and main access roads (Author 2021).
Figure 1.19: Plan view of visual phenomena one (Author 2021).

Figure 2.8: Open available public space (Author 2021).
Figure 1.20: Plan view of visual phenomena two (Author 2021).

Figure 2.9: Developing landscapes vs developed landscapes (Author 2021).
Figure 1.21: Observed Dumping sites in Melusi (Author 2021).

Figure 2.10: Water bodies and water run off (Author 2021).
Figure 1.22: Waste on quarry edge (Author 2021).

Figure 2.11-2.12: Google Earth image illustrating the Skurweberg on the Southern side of the settlement therefore the site slopes towards North (Author 2021).
Figure 1.23: Waste in the main street of Melusi (Zorn 2021).

Figure 2.13: Daspoort’s average precipitation (Meteoblue 2021).
Figure 1.24: Pigs on the duping sites at the natural wetland (Zorn 2021).

Figure 1.25: Illustrates the different types of relationships and invisible boundaries the stakeholders have towards the quarry (Author 2021). Figure 2.14: Melusi is situaged between Magalies ridges (Zorn 2021).

Figure 2.15: Wind direction and solar angel (Author 2021).
Figure 1.26: Illustrate the Reality studio structure (Reality Studio 2021).

Figure 2.16: Daspoort’s wind rose (Meteoblue 2021).
Figure 1.27: Illustrates the multiple methods used on site (Zorn 2021).
Figure 2.17: Daspoort’s average temperatures throughout the year (Meteoblue 2021).

Figure 1.28: Mydo Youth centre sign in Melusi main street (Zorn 2021).
¢ i ¢ ( ) Figure 2.18: Chosen site situated on the southern edge of the quarry (Author 2021)
Figure 2.19: Nolli Map illustrates the linkages between the three different parts of Melusi (Author 2021).

Figure 2.20: Illustrates the main access in Melusi with the strong East-West access and a strong North-East access (Author 2021).

Figure 2.21: Illustrates the existing interventions currently implemented on the North-East side of the community (Author 2021).
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Figure 2.34:
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Figure 2.36:
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Figure 2.38:

Figure 2.39:
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Melusi water services are lacking and dependant on Municipal resources (Hugo 2020).

Illustrates the popular sanitation methods in and around Melusi community (Climate adaptation studio 2020).

Original Orthophoto obtained from Google Earth illustrates the three different parts of Melusi informal settlement (Climate adaptation studio 2020).
Illustration of the programs identified to be implemented in the intervention (Author 2021).

Diagram illustrate the informants led to the specific programs chosen (Author 2021).
Selected programs (Author 2021).

Diagram illustrates the programs chosen and how the programs address the socio and environmental needs (Author 2021).
Aquaponic farm at Karoo Kafee in Pretoria (Author 2021).

Aquaponic farm system (Author 2021).

Fruit trees (Author 2021).

Diagram illustrates the different fruit trees and the harvesting season (Author 2021).

Secondary programs (Author 2021).

Melusi area and household size (Climate Adaptation Studio 2020).

Sanitation facilities and how it functions (Author 2021).

Laundry facility process (Auntor 2021).

How to make biodegradable soap (Fisher 2020).

Analogy of the water filtration system (Author 2021).
Table comparing the analogy of the water filtration system (Author 2021).

Illustrates that the water filtration concept and how the water feeds the programs (Author 2021).

CHAPTER 03

Figure 3.1:

Figure 3.2:

Figure 3.3:

Figure 3.4:
Figure 3.5:
Figure 3.6:
Figure 3.7:

Figure 3.8:

Design progress collage (Author 2021).

Reality studio collaborating with the student from Chalmers University using Google Meets in Melusi (Zorn 2021).

Reality studio collaborative meeting (Zorn 2021).

Illustrate the concept of the OODA LOOP (Snowden 2011).

Illustrates the current stakeholder relationships and connections before intervention (Reality Studio 2021).
Illustrates the big urban vision from phase one to phase five developed by the Reality Studio (2021).
Phase 1 proposed intervention situated in the active street of Melusi (Author 2021).

Defined goals set out by Reality studio (2021).

Figure 3.9: Google Earth image of the active street where phase one will take place (Author 2021).

Figure 3.10

Figure 3.11

Figure 3.12:
Figure 3.13:
Figure 3.14:

Figure 3.15:

Figure 3.16:
Figure 3.17:
Figure 3.18:
Figure 3.19:

Figure 3.20:

: Axonometric concept of the street illustrating the pedestrian route implemented by the fruit tree wells (Author 2021).

: [llustrate the five small changes in sequence developed by the Reality studio (2021).

Illustrates the process of an eco-brick (Reality Studio 2021).

Diagrams illustrates the process to build the eco-brick water channel and the materials needed (Reality Studio 2021).

Concept diagram illustrating the rpinciple of the water channels becoming a barrier between the pedestrian road and the vehicles (Reality Studio 2021).

Detail 1 and 2 illustrates the details of the concept figure 113 (Reality Studio 2021).

Diagrams illustrates the construction process of the tree wells (Reality Studio 2021).

Concept diagram of tree wells and how the geo-pipe will remove of the excess stormwater (Reality Studio 2021).
Illustrated the stakeholder evolution and relationships growing during the interventions (Reality Studio 2021).

Google Earth photo of the corner of the Municipal Plant Nursery, illustrating possible open public space (Author 2021).

On ground views of the plant nursery corner (Author 2021).
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Figure 3.21: Axonometric view highlighting the residences which will have to be relocated to the allocated areas (Author 2021).

Figure 3.22: Google Earth image highlighting the existing residences to be relocated (Author 2021).

Figure 3.23: Proposed plan of transforming the plant nursery corner to a more permeable integration with the Melusi community (Author 2021).

Figure 3.24: Google Earth 3D representation, illustrating the phase 5 location on the southern edge of the existing quarry hole (Author 2021).

Figure 3.25: Axonometric of proposed intervention for phase 5 in relation with existing context (Author 2021).

Figure 3.26: Illustrating the nexus the intervention relates with the surrounding environment (Author 2021).

Figure 3.27: Illustrated the stakeholder evolution and relationships after the interventions. In the diagram it is visible that the University and Reality studio became the bridge
(Nexus) between stakeholders (Reality Studio 2021).

CHAPTER 04

Figure 4.1: Site condition of dumping sites (Zorn 2021).
Figure 4.2: The OODA loop decision making framework which acts in a non-linear manner (AGLX 2019).
Figure 4.3: Diagram showcasing the desired balance towards co-evolution and self -efficiency (Author 2021).
Figure 4.4: Author’s visual framework which will be used to analyse precedent studies (Author 2021).
Figure 4.5: The three precedent studies to follow (Author 2021).
Figure 4.6: Illustrates the bamboo rafts and walkways to cope with the floods in Batua in Makassar Indonisia (Burge et al 2020).

Figure 4.7: Using the author’s framework it is evident that the Gotong Toyong is a balanced project focussing on the social and the ecological landscapes equally and
therefore have the possibility to grow into a self-sustaining community (Author 2021).

Figure 4.8: Tallo residents participating in a co-design workshop of how to upgrade the water and sanitation challenges experienced in the community (Burge et al 2020).
Figure 4.9: The figure illustrates the co-evolution of the socio and ecological landscapes (Author 2021).

Figure 4.10: Illustrating the isolation of the Refilwe Business Node with the community. The community does not interact with the structure as intended by the designers.
This photograph shows the alienation of the business node (Feat 2014).

Figure 4.11-4.12: Refilwe Business Node illustrating its relationship with the street allowing the pedestrians to circulate (Feat 2014).
Figure 4.13: Author’s analysis according to the criteria (Author 2021).

Figure 4.14: Illustrates the unbalanced approach to community upgrading (Author 2021).

Figure 4.15-4.16: Illustrates the active public spaces created by the VPUU (Hamzadiab 2015).

Figure 4.17: Indicates the multiple interventions in the community previously identified as hotspot crime areas. A series of strange attractors were introduced in a community
(Hamzadiad 2015).

Figure 4.18: Author’s own framework analysing the success of the project (Author 2021).

Figure 4.19: The diagram indicates the semi-balanced upgrading program (Author 2021).

Figure 4.20: First maquette built (Author 2021).

Figure 4.21: First maquette built (Author 2021).

Figure 4.22: Concept sketch illustrating the intention of making the edge safer (Author 2021).
Figure 4.23: Concept model indicating the bridges over the quarry hole (Author 2021).
Figure 4.24: Concept sketch illustrating the pockets and interior courtyards (Author 2021).
Figure 4.25: Concept section cantilevering over the quarry hole (Author 2021).

Figure 4.26: Second iteration ground floor plan (Author 2021).

Figure 4.27: Second iteration section (Author 2021).

Figure 4.28: Third iteration ground floor plan (Author 2021).

Figure 4.29: Third iteration section (Author 2021).

Figure 4.30: First physical model (Author 2021).
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Figure 4.31: First physical model indicating the pedestrian walkway around the quarry (Author 2021).
Figure 4.32: First physical model indicating the internal courtyard and water channels (Author 2021).
Figure 4.33: Program allocation (Author 2021).

Figure 4.34: Renders of the community aquaponic system (Author 2021).

Figure 4.35: Site plan of phase 3 and phase 5 (Author 2021).

Figure 4.36: Ground floor plan of phase 5 (Author 2021).

Figure 4.37: Melusi waterfront axonometric (Author 2021).

Figure 4.38: Section through aquaponic farm (Author 2021).

CHAPTER 05

Figure 5.1: Concept maquette built by Author (2021), Illustrating the bridging (nexus) over the quarry hole (Author 2021).

Figure 5.2: Backbone of Melusi diagram (Author 2021).

Figure 5.3: Diagram illustrates the technical concept being personified as a Leader or Shepard (Author 2021).

Figure 5.4: Illustrate the Technical intentions manifested (Author 2021).

Figure 5.5: Illustrate the integration of seriocomic structure merges into Tectonic structure as the intervention stetches over the quarry hole (Author 2021).
Figure 5.6: Extruded structural intention (Author 2021).

Figure 5.7: Floor plan illustrate the first phase of construction (Author 2021).
Figure 5.8: Floor plan illustrate the first phase of construction (Author 2021).
Figure 5.9: Floor plan illustrate the second phase of construction (Author 2021).

Figure 5.10: Floor plan illustrate the third phase of construction (Author 2021).

Figure 5.11: Floor plan Illustrate the fourth phase of construction (Author 2021).

Figure 5.12: Floor plan illustrate the five phases of construction (Author 2021).

Figure 5.13: Nexus between materials available on site and materials prefabricated off site towards co-evolution and co-existence (Author 2021).
Figure 5.14: Illustrate how the structural materials is mostly from practices and technology from professionals to ensure structural stability (Author 2021).
Figure 5.15: Material palette (Author 2021).

Figure 5.16: Axonometric cut through the Northern Slope of the Quarry edge indicating the main road (Author 2021).

Figure 5.17: Axonometric cut through the Biodegradable soap factory illustrating the cantilevering structure over the quarry (Author 2021).
Figure 5.18: Axonometric of the aquaponic structure showcasing the portal frame structure (Author 2021).

Figure 5.19: Site section through the laundry facility (Author 2021).

Figure 5.20: Parti section diagram (Author 2021).

Figure 5.21: Parti plan diagram (Author 2021).

Figure 5.22: (Author 2021).

Figure 5.23: Axonometric of the structural configuration (Author 2021).

Figure 5.24: Karoo Kafee aquaponic fish tanks (Author 2021).

Figure 5.25-5.26: Illustrates the natural fall of pumped water breaking the surface of the water which is the only way oxygen is achieved in the fish tanks. Photo by Author 2021
(Author 2021).

Figure 5.27: Illustrates the breeding fish tanks where smaller fish are carefully monitored and placed in new tanks once the fish grow. It is important to put fish of the same size
in a tank because bigger fish will eat the smaller fish (Author 2021).

Figure 5.28: Illustrates the bottom planter which is an eben flow system (Author 2021).

Figure 5.29-5.30: Illustrates the Mechanical system which becomes a design feature (ArchDaily 2021).
Figure 5.31: Concept drawing of mechanical system (Author 2021).

Figure 5.32: Illustrates the beautiful natural light the glass bottles give to the interior quality (Chapman 2019).
Figure 5.33: Timber portal frame structure filled with glass bottles (Chapman 2019).

Figure 5.34: Concept detail of portal frames and glass bottles (Author 2021).

Figure 5.35: Site informants incorporated into the design (Author 2021).

Figure 5.36: Mechanical systems manifested in the intervention (Author 2021).
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CHAPTER 06

Figure 6.1:

Figure 6.2:

Top view of Melusi Waterfront filtration process (Author 2021).

Diagrammatic representation of the water filtration system (Smit 2018).
Diagrammatic representation of the stormwater catchment system (Author 2021).
Top view of Melusi Waterfront showcasing the stormwater catchment system (Author 2021).
Illustrate the location of the conservancy tanks in the retained soil near the bathrooms for easy access to be pumped out by municipal sewage works (Author 2021).
Yield calculations of proposed intervention (Author 2021).

Demand water calculations for proposed intervention (Author 2021).

Water budget calculations for proposed intervention (Author 2021).

SBAT rating for the new intervention (SBAT 2021).

Sefaira base case illuminance rating (Sefaira 2021).

Sefaira base case direct sunlight (Sefaira 2021).

Sefaira altered profile illuminance rating (Sefaira 2021).

Sefaira altered profile direct sunlight (Sefaira 2021).

Ground floor section of Melusi waterfront (Sefaira 2021).

Section A-A Submission for technical crit (Author 2021)

Site section through the Aquaponic farm for technical crit submission (Author 2021).
Concluding aquaponic render (Author 2021).

Detail A-A poster for Exam purposes 15 December 2021 (Author 2021).

Detail B-B poster for Exam purposes 15 December 2021 (Author 2021).

Detail C-C poster for Exam purposes 15 December 2021 (Author 2021).

Detail D-D poster for Exam purposes 15 December 2021 (Author 2021).

Site section for Exam purposes 15 December 2021 (Author 2021).

Section A-A for Exam purposes 15 December 2021 (Author 2021).

Section B-B for Exam purposes 15 December 2021 (Author 2021).

Ground floor plan for Exam purposes December 2021 (Author 2021).

First floor plan for Exam purposes December 2021 (Author 2021).

Materiality of laundry facility for Exam purposes December 2021 (Author 2021).
Materiality of aquaponic facility for Exam purposes December 2021 (Author 2021).
Structural composition for Exam purposes December 2021 (Author 2021).
Allocation of the multiple facilities on site for Exam purposes December 2021 (Author 2021).
Location of views taken on site for Exam purposes December 2021 (Author 2021).
Views A-D for Exam purposes December 2021 (Author 2021).

Views E-H for Exam purposes December 2021 (Author 2021).

Views I-J for Exam purposes December 2021 (Author 2021).

: Water management schemes for Exam purposes December 2021 (Author 2021).

-5.75: Photographs of final Exam 15 December 2021 (Author 2021).

Concluding aquaponic render (Author 2021).

Theoretical framework assessing Melusi waterfront (Author 2021).



COVID-19 PANDEMIC TAUGHT ME AN IMPORTANT LIFE
LESSON.

“You can’t wait until life 1sn’t hard anymore before you
decide to be happy and do what you love”.

- Nightbirde

© University of Pretoria



&
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

W YUNIBESITHI YA PRETORIA

DEPARTURE
POINTT

CATALYST NEXUS

“An important connection between the parts of a

“...urban areas suffering from stagnation or decline, we e
system or a group of things.”

should place a high priority catalytic development that can
cause more development.” (Sternberg 2002:33 (Cambridge Dictionary n.d)
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Figure i: Visual representation of Catalytic and Nexus (Author 2021).

© UniverSiW of Pretoria Figure iv: Landing images of Melusi informal settlement and a need for waste removal services (Zorn 2021).
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