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surrounding urban and coastal areas while 

Port of Durban, South Africa, situated i

habitats have been lost, i

’
human well- -seascape 

necessitates a comprehensive understanding of  river catchments and 
-ecological system (SES) 

model allowed for a comprehensive analysis of the interconnectedness of ecosystems and socio-
economic systems within Durban Bay, using a cross-disciplinary approach, fostering stakeholder 

sustainable and improved system.  
 
The SES model for Durban Bay was co-
conceptualized using a desktop literature review. This SES model was then sense-checked by key 

 model were made based 

provide locally relevant socio-ecological data. Key being a case study analyzing the governance 
and socio-

in 2021, aimed at improving catchment governance through community-driven river 

issues like ageing infrastructure and poor waste management persist. The study emphasized the 

Durban Bay instead of relying on anecdotal evident, and through an extensive literature review 

-use 
roughout the Bay causing smothering and physical disturbance of 

local ecosystems. Despite sustained clean-
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-
 

 
Based on the updated SES model and a thorough analysis of the system's drivers and actors to 

 
1) 

entering the bay. 
2) Integrated Catchment Management

 
3)  Strengthening the enforcement of current laws, 

 
4) : Providing support to informal waste pickers can 

 
5) 

 
6) 

 
 

-sectoral response, 
recognizing it as a complex socio-
biodiversity, and local economies. The report emphasizes immediate int

- -developed 
socio-
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1.  
1.1  

 

“Waste is not an isolated technical problem but is a symptom, a physical 

social systems. Waste is the visible face of a development model built on the 

inevitable price of progress and 

 ”. (Annie Leonard, 2008, 
cited in Hallowes and Munnik, 2008, p 1). 

Ports are central to 

 stakeholders, including shipping companies, businesses, industry, 
, the tourism sector, 

. Ports 
are  located at the terminus of the land-sea co , with estuaries in the lower 
reaches of urban catchments becoming  due to unmanaged solid waste. 

urther exacerbated by manmade stormwater systems that drain densely 
populated areas into and onto ports, beaches, and oceans. Ports are also internally polluted 
due to shipping 
environmental and social sustainability. 

African ports in the West Indian Ocean, including Durban on South Africa's east coast, face 
these challenges amid rising economic growth and shipping demands. Durban's port, situated 
in a large estuarine bay, is connected to three river catchments and supports a range of 

, biodiversity, and 
. In Durban Bay, p

uMbilo, uMhlatuzana, and aManzamnyama rivers, exacerbates these issues, leading to 
- These rivers not only transport waste 

into the bay, but impact c   facing challenges such as 
the impact of polluted water  posing a 

public health risk. Ongoing  magnify these impacts, as more 
. U

leads to waste, not dealt with at source nor collected, moving through 

which rapidly transfers waste stored in 
port.  
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 to those living within their catchments, as they provide a wide 
range of ecosystem services (Martel, 2020). Durban is a city of rivers (Martel et al., 2022) with 

river. Martel et al., (2022) argue that rivers can be considered sustainability pathways in the 
city, as they act as ‘the veins and arteries of the city’ (Martel et al. 2022a).  

“Rivers 

infrastructu

” (Martel et al., 2022, p 185). 

 

Rivers therefore provide a wide range of ecosystem services in the eThekwini Municipal Area, 
including 

services, rivers provide , industry, 
and businesses. This happens in the absence of municipal services or through poor internal 
waste management  for  and peri-urban areas. 
As such, rivers support life in the city. However, this happens at great cost, and in a manner 
that is counter- well-being of people, river systems, ports, and 
oceans. Rivers have become overwhelmed with the amount of waste they need to transport 
and deal with as a result of service and infrastructure failure. The outcome of this process is 

s and heavy rainfall events, where in 
the case of this study, the waste is deposited in the Durban Bay land-to-sea 

, and the bay, and 
bay, is 

To address these challenges, a socio-ecological system (SES) model for the 
Durban port has been developed, to provide insight as to where the levers for change to 
improve this system may be

seeks to support  of Durban Bay, enhancing its ecosystem services, and ensuring 

port system. 

 

to be re-
CSIR) and other 

a 
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.” 
This Vision was developed in 2020 through key stakeholder process and speaks directly to 

inlets to the port and employs community members through the Nedbank Youth Employment 
Services (YES) Programme waste from the bay and 

WILDTRUST, the University of KwaZulu-
Natal (UKZN), the University of Stellenbosch Centre for Sustainability and the CSIR. 

socio-ecological resilience in the Durban Bay 
-

pproach. A socio-ecological model (SES), which recognises the 
complexity of the social, ecological and governance systems will be developed to guide the 

environment 
economy. This co-

t how 

economic,  

Our Theory of Change is that through the process of co-designing a conceptual model that 

, vibrant, and 
-partnership dialogues 

and engagement processes are necessary for long term success to surface important trade-
t decisions. As such all individuals, 

, and stakeholders must be incorporated as key actors in the SES. This approach 

ns to 
systemic issues (Figure 1). 
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F 1: T

1.3 
tudies were undertaken the SES model to provide important local 

and ensure the model is locally relevant. 

Social Case Study
o understand the social and 

s, and the 
the bay environment. The research examined the socio-ecological and governance 

in 
, using the Umbilo Catchment as the case study. The Umbilo River 

. The study was set within the context of Durban’s 
in eThekwini Municipality in 

2021 to improve the governance of the city’s catchments and their rivers. The programme 
evolved out of 

, which led to the development of a municipal wide programme (Martel 
et al., 2022b; C40, 2021; Martel, 2020). 
is a city-wide programme that was developed as a result of the learnings and of a 
range of across Durban (Martel et 
al., 2022a, 2022b). C ed the value of 
ecosystem services or ecological infrastructure in suppor ng sustainable development and 

to deal with 
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As both linear and circular systems, rivers urban challenges as they absorb, 
Along with their 

associated ecosystems, they support infrastructure and provide crucial services to urban 
, 

various systems. However, in Durban, rivers are increasingly degraded due to chronic issues 
 a lack of service delivery and waste management 

systems,  While the three 

Agencies (CMAs) and limited local government capacity has spurre

goals, and 
 (Martel et al., 2022a, 2022b; Martel and 

Sutherland, 2019). -by-doing 

-social-
u
challenges of managing pro-growth and pro-poor polici

 of the 
Palmiet Catchment 

to contribute to the Sustainable Development Goals 
(SDGs) (Martel et al., 2022a).  

es a hierarchical 

, and local government 

of, 

and employment of enviro-champs. 
sustainable development withi

-

to river hea
s, ranging from university researchers to consultants. Funding comes from various 

 is 
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government-led, the other three emerged due to the absence of a Catchment Management 
Agency (CMA) and gaps in water governance, evolving as experimental spaces for sustainable 
development. 

Management Programme informed the way in which the study of the socio-ecological 
was framed. The social study aimed to understand the 

between 2021 and 2024 included a literature review (Martel, 2020); a desktop analysis of the 

detailed analysis of the 

collected from workshops and learning labs held within eThekwini Municipality, to address 
catchment mana
to how climate change events in the future, will impact catchments, rivers, 

 

The main challenges the well-

2021).  
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TABLE 1: C D  

Challenge  

Land use  

Impacts of accelerated run-  

Threat to remaining natural systems 

 Water  

 

Impacts on human health 

Impacts on ecosystems 

Impacts estuarine systems 

Impacts the coastal economy 

Waste management Solid waste dumping 

Poor service delivery 

Invasive alien plants  

Greater water use 

Shallow root systems –  

Causing blockages 

infrastructure 
 

Surcharging sewers 

Stormwater impacts – combined sewers 

Accelerated erosion Stormwater impacts 

 

 Due to agriculture, urban development and sand mining 

The results of the social in the Umbilo 
Catchment and the Umbilo River, which would apply to all three rivers that feed into the port, 

arrangements within the 
catchments.  
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TABLE 2: D  

   

individual 
stakeholder. 

Most people interviewed in 

somewhere else’. There is an 

moves from somewhere into 
each context, there is a 

blaming of someone else for 
the high level

 

Engage with stakeholders in the upper, middle and lower reaches of the 

 

present, but no one feels they are 

the impacts on the Durban Bay

through the city with it (for example in the transport systems they use). They 
need to be responsible for waste produced through their own choices and 
behaviour.  

locus of control of the 
stakeholder  

Most people feel that they 
are trying to manage 

systems that are supposed to 
be managing it are failing 
around them.  

of good and services do not 

The local government needs to improve waste management in the city, 

the city. New approaches to waste management in informal contexts, that 
understand and are integrated with local systems need to be developed. 
Local government needs to ensure contractors that deliver waste bags and 

needs 
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take responsibility for the 

and released into society and 
the environment.  

release into society and the environment. Far more pressure needs to be 
placed on 

goods that are consumed and in driving  

is not considered the 
responsibility of the producer 
of that waste.  

If other agents pick up waste 
and move it, the producer of 
that waste no longer sees it 
as their responsibility or feels 
connected to it, as it has 
moved away from their 
context and local 
environment.  

concept of ubuntu and building social cohesion through improved waste 
management. In other words, 

on the environment. This would need to be done through media campaigns, 

include local government, arly 
 

in a local context due to social 
norms and rules  

develop norms and standards 
with regard to what is 
acceptable in terms of solid 
waste in their environment. 

Public spaces are not 
considered the responsibility 

zens, and these can 

and the private sector, a common vision of what the environment should 

environment. Unless we reframe the responsibility for waste and enable and 
bay, 
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become depositories for 

open spaces. 

the 
 

endemic in the environment 
and so we cannot do anything 
about it, it is everywhere  

Research within the Umbilo 
River and within 1 km of it, 

embedded and hidden in 
open spaces and the 
riverbed
once it is broken down 
becomes part of the 
environment, it is found 
between rocks and stones, 
within sand, trees and 
bushes, it forms part of bird 
nests and it is intertwined in 
all natural systems.  

collected and removed, but the scale of its presence appears overwhelming. 

hich have been successful. Heavy rain and 

-event 
clean-  moved by 
agents such as wind, water and animals, it becomes very challenging to 
collect, and it becomes part of the environment. This problem is even more 
concerning when the broken-

t source and 

 

in 
spaces within the catchment 
and is released during periods 
of environmental change 
(such as winds, heavy rain 

 

The research revealed how 

in the environment. The 
freeways and roadways 

were not as polluted with 
solid waste as other road 
routes in the city, the river 

hidden and then it moves again, making it challenging to control and deal 

go, will help people to und

working correctly (within-grid), it will be collected, managed and dealt with 
correctly, but as soon as it moves through a waste management system that 
is incomplete or informal, it becomes a challenge to manage. Given that so 
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itself, in all three sites visited, 
did not contain large volumes 

edges of the river, the riverine 
corridor and the vegetated 

was evident in unmanaged 
waste sites that were created 

wind, and through the 
impacts of animals such as 
birds, monkeys, rats, dassies, 
cats and dogs, this waste is 
moved into the river system 

bay.  

-grid system, waste management 
service providers need to adapt their systems to try and catch and collect 

towards waste ubuntu, can help. This is evident in Kigali in Rwanda where 

Umuganda. 
t  

chemical and industrial 

and discourse that rivers are 

hence are not worth being 

Chemical and industrial waste 
is released into rivers through 

businesses. This is common 
when businesses use 
stormwater systems to 
illegally dispose of their 

 the residents of Durban place 
on a clean and healthy environment, arguing that the environment in the city 

e 
level of environmental awareness and consciousness and how 



 

12 
 

considered part of the duty of 
care.  

waste, or where they 
stormwater systems are 
connected to other waste 
management systems. Some 
businesses discharge directly 
into rivers. Sewerage pipes 
and manholes that are meant 
to be maintained by 
eThekwini Water and 

Unit, but which are 
damaged or leaking, can also 
release sewerage into rivers, 

wastewater treatment plants. 
Modernist infrastructure is 
designed with rivers as 

failed systems. This creates 

that rivers 
polluted spaces and that they 

and waste.  

human behaviour, and failed municipal systems. It is most likely a 

Programme 
and 

 

and transport routes and greening these corridors, on waste management 
nvironment has created a clear message that 

is visual, verbal and textual, that waste has no place in public and private 

around waste management. This is also evident in the Queensburgh Caravan 
 

Transport routes produce Transport routes contain high 

their edges. This is due to 
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vehicles.  thrown out or blown out of 
uncovered vehicles.  

solid waste has no place in our city, rivers, neighbourhoods, business areas 
and open spaces.  

wide range of agents 
A wide range of agents move 

people, vehicles, wind, water 
and animals (including birds, 
monkeys, rats, dassies, cats 
and dogs).   

Understanding how waste moves and why it moves, and which agents are 
most responsible for moving waste in each context can assist with reducing 

being a product to being a waste product 
Humans then move this waste again, either into waste management systems 

 

governed in the catchment  

The waste management 
system and its governance 
arrangements are failing as 

overwhelming the bay and 
the three catchments that 
feed it.  

undesirable to desirable state. The governance of waste includes, policy and 

il -level 

transparency, evidence-based decision-
nez et al., 2020). There are four ‘orders’ of 

outcomes in a governance program, and these are interdependent and 
interlinked (Jimenez et al., 2020). These orders include the development of 

change of 
-
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socio-
ecological 
2020). With this approach, waste governance is conceptualised as a means 
to an end, instead of being an end in its own right (Jimenez et al., 2020). 

The governance of waste currently is failing, as the state is mandated to 

system is no longer working, and the responsibility for poor waste 
management in the environment is being passed from one set of actors to 
another, with no one taking responsibility or showing the leadership 

 

 
the environment in Durban 
and undermines the city’s 

ecological infrastructure to 
support human and 
environmental well-being and 

 

bridges and culverts, due to it being ripped up and moved along rivers during 
heavy rainfall events, as a result of its -shallow roots, which leads to 

alien and i
 

includes water and sewerage 
management from communal 

unmanaged black water and 

are not available, combine 

integrated manner to improve human and environmental well-being. Greater 

climate resilient non-
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(nappies) and menstrual 
hygiene products.  to increase health hazards. 

waste, further increases the 

environment and the port. 

disposal systems for diapers 
(nappies) and menstrual 
hygiene products and both of 

 

and non-  the principles and goals of these 

disposal of diapers (nappies) and menstrual hygiene products to both reduce 
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as well as the 

State agencies1  that are responsible for 
bay, in partnership with all primary and 

 
to:  

 develop -actor partnerships in local spaces to support catchment 
 

 develop  support co-
 build state- , with intermediaries such as 

bridging role; 
 engage the private sector which is largely absent from these governance 

;  
 develop programmes that are relevant and 

 
 

who live and interact with these rivers, understand their impact on them. 

children return home and raise  
 engage with and support local-level environmental forums 

neighbourhood watches;  
 develop context appropriate recycling programmes all along the catchment 

and ensure that this waste is collected and that residents understand where it 
is going to and how it is re-used and re-made; 

 
change; 

 
account, and to engage them in being  

 develop waste management systems that are appropriate for each context and 
to ensure waste management systems  

 
; 

 promote 
towards the environment with all actors in the catchment, including state 
actors; 

 
1 
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which in reality is long term
informal spaces within which they live; 

 
 

understand their responsibility for dealing with these challenges. Figure 2, which was 

Table 1 all four are 
 

 

F 2: D (MARTEL 

ET AL., 2022B) 

The research on socio-ecological 

process, using municipal or private waste management systems to dispose of waste safely 
does not happen. Unders

d environmental factors all 
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Ecological Impact Report 
 the Social Case Study, it was evident that a diverse range of opinions existed 

on the source of waste entering the bay, however, they were primarily based on anecdotal 
evidence. An Ecological Impact Assessment was therefore undertaken to assess the type and 
volume  The 
results of this study were then coupled with an extensive literature review to contextualise 

receiving environment and the  that this 
waste would have on ecosystem services. were then 
formulated to support a more resilient ecosystem.  

For the Ecological Impact Assessment e
geography but spanning two primary habitat types, mud/sand bank and mangroves. Standing 

Figure 3a&b) were conducted for three weeks every 
month, where the YES teams collected all visible waste  and classifying 

 x 4 m) were situated randomly withinalong 
line (Figure 3c&d in situ. 

 and manufacturing company was also recorded.  

A total of 5 
February, with October recording the highest weight. Waste primarily included single-use 

Figure 4) of the overall 
waste recorded, with an abundance of 0.81 ± 0.07 items·m-2

varied  monthly between sites, these were 
likely indicates 

enters the bay despite  clean- -
 in 

alignment with  (Figure 4). 
Truda and Frimax (Figure 5). These results, 

coupled with an extensive literature review 
, highlighted 

re used to formulate  including 
of the regular clean-ups by the Blue Port Team and proposals for policy changes, such as 

Addressing these challenges is crucial to preserving Durban Bay's ecological integrity and 
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F 3: S (A&B) E S TEAM 

(C&D) 100 M TRANSECT 

F 4: D (%) S F D B
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F 5: T (%) IN D B

The learnings from the Social Case Study and Ecological Impact Assessment and 

2. Socio-ecological Model
2.1 

sustainability discourse. 

from two million tonnes in 1950, to over 450 million tonnes in recent years (Ritchie et al. 

-Gómez et al. 

Earth system and ) but

connect the land and the 

fewer studies contribute to understanding the drivers and impacts of pla
socio-ecological

2.2 Study site
Durban Port, located on South Africa’s east coast, is the busiest and one of the most 

2015; Preston-
environmental, economic and social sustainability of the port and wider Durban Bay area. 
Since 2017, the WILDTRUST has worked to collect recyclable waste from beaches and 
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waterways, employing 140 people in the last three years, and recovering over 96,000 kg of 
waste. 

waste management, and industry). There is limited understanding of 

 
socio-ecological feedback and 

 

challenge 

environment, infrastructure, the economy, and social cohesion. Key impacts include: 

1.  

contact with these materials, leading to adverse health outcomes. 

2.  

 

3. Infrastructure damage: 
 

4. Economic impacts: 
beaches are closed, and clean-
services. 

5. Social impacts: 
 

polluters and non-
their value.  

catchments, which was co-designed with key local stakeholders and informed by other work 
mpacts and 

Durban Port. 
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2.3 Approach and Methods 

Socio-ecological systems approach 
The study site, Durban Bay and associated catchments that drain into it (Figure 6), is an 
example of a coupled socio-ecological system (SES). Framing the port as a socio-ecological 

embedded within natural systems. This acknowledges the long history of people and 
ecosystems shaping and being shaped by each other (Folke et al. 2016). The inseparability of 

rough the 
feedback between social and ecological dynamics, as 

socio-ecologically sustainable 
outcomes. 

socio-
ecological 

and social outcomes (Meadows 1999). Current thinking on leverage points (see Lam et al. 
2021; Riechers et al. 2021) has played a key role in the co-development of suggested 

 

The socio-ecological Figure 6), including 
Durban Port and the main river catchments that feed into the bay (Ngcobo 2023; Preston-

(Box 1), we 
focused on the uMbilo River and Durban Port, including any associated ecological and built 

in the Durban Bay. Of course, the 

drivers of change, which are explored in the stakeholder discussions (Box 2). 

The co-
stages:  

1) -
 

2) Sense-
workshop, and amendment of the model based on stakeholder feedback (Box 2);  

3) 
Figure 7).  

-
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services like solid waste removal). 

F 6: L S AFRICA, D B
DRAIN INTO IT. O M
D B ( . 2019)

-

feed

mathema
scenario analysis.

-numerical aspects such as 

parameters are typically expressed in terms of categories (such as drivers or impacts), 
-

ng 

-driven inputs to 
predict system behaviours. 
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literature, and a preliminary 
sense-
the online mapping tool Kumu.io ( ) and 
(Mollinga 2010; Huang et al. 2018; Cuppen et al. 2021). For the purposes of this research, 

-dimensional 

various socio-ecological 

as feedback, impacts 
and drive  

Box 2: Stakeholder engagement process 

in the Durban Port and gather insights from various sectors. It began with stakeholder 
 business, 

Appendix 1). An online workshop (via Zoom) was then 
Appendix 

2 
port's socio-ecological 

 

reakout groups 
to discuss key drivers, impacts, and missing components of the model, as well as possible 

boards (see images below), which facilitated visual engagement wi

steps. 
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stakeholder feedback from the workshop, as well as key insights that emerged from 
Deliverables 2 and 3 of the . Figure 7 

issues, drivers,  
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2.4 SES Model  

 

F 7: FINAL SES MODEL OF D B (ACCESS MODEL ONLINE ) 
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2.5 Synthesis of SES Model  

 

Figure 8). 

 

 

F 8: D B  

 

provided valuable insights into the types of waste entering the environment. Pla
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(Figure 9

rimax, 
Imbazo Foods, Coca-

 

 

 

F 9: C  

 

 

based, and these include both macro- s 
provided valuable insights into this process (Figure 4 & Table 2). The most direct pathway is 

also enters the environment uninte

to note that the Cleansing and Solid Waste Unit only collects waste that is properly bagged, 

torn open by animals such as monkeys, dogs, cats, and birds, searching for food. While waste 
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Municipality exacerbates this issue, as bags remain on the streets for extended periods, 
 

 

tends to move through the system. The two primary environmental forces driving this 
movement are water and wind (Figure 8

conduits for waste, which enters the drains via wind (natural or generated by passing vehicles) 
n roads. The stormwater drains feed into the river systems. This constant 

ge, along 

ter the rivers and bay system. 

machine greywater that enters wastewater networks and river systems. 

highlight not only the 

rough the system, primarily 

the urgent need for comprehensive waste management strategies to address both the sources 
. 

 

the environment. These include: 

 
local dynamics;  

 local indirect drivers that occur within the system and do not directly contribute to 
 

  

During the synthesis process, a set of core themes emerged from an analysis of the drivers of 

environment (Table 2 & Table 3).  
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TABLE 3. D
D B  

Core themes  

Human-nature values  This encompasses the interconnectedness of people and nature 
and how people value and connect to nature. Changes in 

disconnected from the natural world, leading to reduced human-

 

nature. 

 
industry actors, and key decision-makers to realise change and 

 
 

 

more sustainable products. This makes it both a desired product 

 

 

Reduced human-nature values are enforced by the belief that people are separated from the 
environment, which is seen as an unlimited resource to provide people with food and other 

ed waste removal 
service. Reduced-

waste in the environment has been normalised, which leads to a 
problem and reinforces reduced human-
contribute to social apathy, especially regarding environmental issues, reducing their 
engagement in social-  

- -driven goals, alongside 

triggered public distrust in government, which further dimi
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evident in the waste management system within Durban Bay. Deliverable 2 highlights the 
belief that waste management is the responsibility of government. 

contributes to waste management challenges in Durban Bay.  Similarly, lack of industry will 

 

- s, from food packaging to consumer electronics, making 
these items more accessible to a broader range of people. 

 This is especially evident 
in single- value but 

materials.  

system but are shaped by regional and 
Durban Bay and 

connect to various levels of drivers (Figure 10 & Appendix 3).  

 

system but 
 

gement means that 

to:  

 -  

 
and 



 

32 
 

 the increasing need to pre-clean recycling due to contact with other chemicals and 
waste in the system, which increases processing costs. 

 
The results of the model development point towards governance issues at the local level (see 
Table 2). Because of some of the wider indirect drivers outlined above, eThekwini 

- especially in informal areas - s for 

 

The constrained municipal funding landscape also means that there is limited capacity to 
improve waste management and remove waste that has already entered the environment. 

 the 

-
t also normalises the 

human-nature values. 

contributes to waste remaining in the system. 

 

F 10: S D B . T
. T
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Impacts 

environment. Similar to the drivers, these include: 

 
waste;  

 local indirect impacts which are caused by direct impacts and tend to be more 
widespread in the system; and  

 wider indirect impacts that emerge at levels beyond the system due to both the direct 
and local indirect impacts.  

Direct impacts 
The most obvious direct impact of 

Figure 11 & Appendix 4). 
Durban Bay is a well-

 tourism industry. 

 

-out of the waste 

does not only increase costs associated wi damage but 
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F 11: S D B . T
. T

 

 

humans and maintain the health of natural systems. This includes cultural services that 

services that provide valuable natural resources such as food and building materials; and 

meet certain basic needs.  

ture and tourism, and the 

Similarly,  

physical harm to species and impact their ability to absorb nutrients, which impairs their 
ability to survive and reproduce. Mic

industry in Durban Bay, as the bio-
poses a healt  
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Local indirect impacts 

te for investment 

 

 

-being, and 
therefore the economy of the region and South Africa as a whole. Furthermo

to species declines and reducing biodiversity, which is a global concern.  

maintain waste management services. Degraded ecosystems and biodiversity loss can further 
erode human-nature values. 

. 

2.6  

 

Figure 12 

sing 
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following key focal areas  

 

This includes expanding access to waste disposal services, especially in underserved 

reaches the bay. 

 Integrated Catchment Management: The SES model clearly illustrates that addressing 

Catchment-
 

management plans.     

 

bans on single-  

 : Strengthening support for informal waste 

 
 

 

all stakeholders, from industry represen
 

 : Encouraging the private sector to invest in 

 

 

Table 4 
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TABLE 4: K D B  

a)  

   

Infrastructure Development 
for Waste Management 

 Champion the development of a network of waste 

with public and private sectors to ensure clear 

involved. 

eThekwini Municipality supported by 
 

Clean-  
 

Team and Transnet crews, who currently undertake 
daily clean-

work. 

 -
-

 

  

WildTrust, Transnet 

b) Integrated Catchment Management:  

   Key actors and  

Establish a Catchment 
Management Forum 

 -related issues, in eThekwini Municipality, Transnet, 
Researchers, NGOs, local/provincial 
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people living in the catchments and seeking ways of 
addressing these. 

 

 

government, private sector, and 
 

Bi-
Waste to support management 

 Conduct bi-
its ecological impacts within Durban Bay.  

 

management strategies and waste management 

stakeholders. 

Transnet, WildTrust, Academic 
 

c)  

    

Implement Extended Producer 
Responsibility (EPR) 

 

 

 
targets in accordance with EPR 
targets set for 2023-2027). 

 

Department of Forestry, Fisheries and 
the Environment (DFFE) 
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Schemes (EPRS). 

Promote Deposit-Return 
Schemes 

 -return 

consumers to return containers for a refund. 

 

deposit-
rates. 

eThekwini Municipality 

Address Single-
(SUPs) 

 Develop and implement policies to phase out or tax 
single-
packets, and polystyrene containers. 

 

manufacturers to adopt these measures. 

DFFE 

d)  

   

Integrate Waste Pickers into 
Formal Waste Management 

 Develop clear policies and laws that formally include 
waste pickers in the waste management value chain. 

 
South Africa” (DFFE, 2020) for detailed strategies on 

systems. 

eThekwini Municipality 
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Adopt a Rights-Based 
Framework 

 Integrate an embedded rights-based approach into 

Durban Bay, aligning environmental sustainability 
with community rights. 

 

  Recognize and uphold the rights of individuals, 

environment, access to clean water, and 
-making processes. 

 

e) : 

    

Programs for Stakeholders 
 

professionals and consumers to raise awareness 
about waste  

 

tourists, to ensure tailored messaging. 

 

Facilitate Inclusive Dialogue  Organize workshops and forums that bring together 
diverse stakeholders, including government 

 

Transnet 
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Foster Partnerships for 
 

 Encourage partnerships between businesses, NGOs, 
government agencies, and South Africa’s informal 
waste picker network. 

 

 

Transnet and WildTrust 

f)  

   

Foster Public-Private 
Partnerships 

 Encourage 
private sectors to enhance recycling infrastructure 
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3. Conclusion 

socio-ecological 
 

ell as long-term strategies to 
 

The co-developed SES model of Durban Bay highlights key leverage points where targeted 

The model also emphasises the importance of addressing t
-

 

waste can be intercepted before it enters the natural environment, thereby reducing its 
ers, who 

stronger  individuals and industries accountable 
 

for integrated catchment management that brings together government agencies, private 
keholders can align 

-private partnerships, community-based clean-
will also play a crucial role in raising awareness and e

long-
 

societal norms and improve human-nature values.  

The role of the private sector cannot be understated. Businesses 

in the areas of sustainable packaging, recycling technologies, and waste management 
lding them accountable 
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through policies like the EPR will ensure that the burden of waste management does not fall 
 

 

stakeholder input, 
 

  



Recommendations and Guidelines to address impacts of plastic pollution on Durban Bay.  

 

46 
 

4. References 
Abson, D.J., Fischer, J., Leventon, J., Newig, J., Schomerus, T., Vilsmaier, U., Von Wehrden, H., 
Abernethy,  P., Ives, C.D., Jager, N.W. and Lang, D.J., 2017. Leverage points for sustainability 

-39 

eThekwini Municipality, Durban.  

Cuppen, E., Nikolic, I., Kwakkel, J. and Quist, J., 2021. -modelling as the 

-918 

-ecological 
resilience and  biosphere-based sustainability science. Ecology and Society, 21(3) 

Groundwork Report of 2008, DOI:10.13140/RG.2.1.2231.6968. 

Huang, J., Hmelo-Silver, C.E., Jordan, R., Gray, S., Frensley, T., Newman, G., Stern, M.J., 2018. 

solving. Computers  in Human Behavior, 87, pp.480-492 

Krause, S., Nel, H., Drummond, J.D., Gomez-Velez, J.D., Lynch, I., Sambrook Smith, G., Kukkola, 

pp. H42D-06) 

Lam, D.P., -López, B., Horcea-

Transylvania.  Sustainability Science, 16(3), pp.809-826 

Martel, P., Sutherland, C., Hannan, S., and Magwaza, F. (2022a

sustainable Durban, in Cobbinah, P. and Addaney, M. (eds) Sustainable Urban Futures in Africa, 
Routledge.  

Martel, P., Sutherland. C. and Hannan, S. (2022b) 
Water Policy, 24 (5): 778–796.  

 
Martel, P. (2020) Deliverable 2.1.1 Literature Review: Social and Governance Study, Building 
social-ecological resilience for Durban Bay and its connected water catchment areas: a 

-
prepared for WildTrust and Water Research Commission.  

Martel, P. and Sutherland, C. (2019) in Cobbinah. P.B. and Addaney, M. (eds) Governing River 
 The 

Geography of Climate Change Adaptation in Urban Africa, Palgrave MacMillan.  
Meadows, D.H., 1999. Leverage points: Places to intervene in a system 

Mollinga, P.P., 2010. Boundary work and the complexity of natural resources management. 
Crop Science, 50,  pp.S-1 



Recommendations and Guidelines to address impacts of plastic pollution on Durban Bay.  

 

47 
 

-
Natal, South Africa. Mar. Pollut. Bull. 101, 473–480. 

 

Preston-Whyte, F., Silburn, B., Meakins, B., Bakir, A., Pillay, K., Worship, M., Paruk, S., Mdazuka, 
Y., Mooi, G., Harmer, R., Doran, D., Tooley, F., Maes, T., 2021. Meso- 
monitoring in harbour environments: A case study for the Port of Durban, South Africa. Mar. 

 

 

-
Resource] 

, Falkenmark, M., Karlberg, L., 
Corell, R.W., Fabry, V.J., Hansen, J., Walker, B., Liverman, D., Richardson, K., Crutzen, P., Foley, 

-03180-140232 

Carpenter, S.R., Vries, W. de, Wit, C.A. de, Folke, C., Gerten, D., Heinke, J., Mace, G.M., Persson, 
ary boundaries: Guiding human 

 

 

Villarrubia-
boundary threat – –220. 

 

Windsor, F.M., Durance, I., Horton, A.A., Thompson, R.C., Tyler, C.R., Ormerod, S.J., 2019. A 
-1221. 



Recommendations and Guidelines to address impacts of plastic pollution on Durban Bay.  

 

48 
 

A 1: S D ORT 

Stakeholder group  Name   

Government   
Authority 

Bonga Sitole  
Authority 

Thandiwe Ntuli  
Authority 

Nelson Mbatha  
Authority 

Jo Douwes  Environmental Planning and  

Department, 

Nondumiso Dumakude  Department of Economic  
Development, Tourism and  

 

Chumisa Thegwa  EThekwini Municipality 

Richard Mngoma  EThekwini Municipality/ 
Water 

Marcus Mahadasen  EThekwini Municipality/ 
Water 

Melanie  EThekwini Municipality ward  
councillor 

 EThekwini Municipality 

Sean O'Donoghue (Manager)  
Branch 

Ayanda Sikobi  eThekwini Marine cluster 

Industrial/shipping   Durban Chamber of 
Commerce  and Business 

  

  

Marshal Huriparsad  MEDITERRANEAN SHIPPING  
COMPANY 
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Preston Reddy  MEDITERRANEAN SHIPPING  
COMPANY 

Preola Adam  Unilever 

Bonginkosi Gumbi   

Lualan Reddy  

Thumela Mkhize  Sandock Austral Shipyards 

Andrew Akkers  Sandock Austral Shipyards 

Boat 
 

Mrs Zandi Cele   

 ISLE OF CAPRI PLEASURE  
CRUISES. Durban 

 TAG Diving Services 

Josh Thompson  Umhlanga ocean charters 

Helga Du Preez  SODURBA 

 SODURBA 

Melissa Lee  SODURBA 

  Point Yacht Club 

 Royal Natal Yacht Club 

  

 Durban rowing club 

Restaurants   9th Avenue Waterside 

 Julios restaurant 

 Cameron Service / George 
 

 

 
Kloof Conservancy 

 
Trust  (DUCT). 

Janet Simpkins  Adopt a river 
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Fonda Lewis  
surveyor 

Msephi Mtshali  Port waste collector and 
recycler 

Lindsay Hopkins   

Logan Moodley  SDCEA 

Thomas Bongani Hart   

 Catherine Sutherland  UKZN 

 CST 

Jean Harris  Wildtrust 

Maike Hamman  CST 

Nadia Sitas  CST 

Natasha Rambaram  Wildtrust 

Patrick Martel  UKZN 

Roelie Kloopers  Wildtrust 

Steven Weerts  CSIR 

Vineshree shadmorgan  Wildtrust 

Wendy Dunn  Wildtrust/ On site supervisor 

Zuzile Hlatswayo  Wildtrust 

Fanele Magwaza  UKZN 

Masha Ramsamooch  Wildtrust 
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A 2: S  

Name  

Andrew Akkers  Sandock Austral Shipyards 

Ayanda Sikobi   

Cameron Service   

Catherine Sutherland  UKZN 

 Centre for 
University 

Fanele Magwaza UKZN  

 Durban eThekwini Municipality  

Helga du Preez Sodurba Tourism  

Janet Simpkins Adopt a River  

Jean Harris  WILDOCEANS  

Lindani Mtshali  WILDOCEANS  

Logan Moodley    Durban resident/SDCEA 

Maike Hamann  
University 

Masha Ramsamooch WILDOCEANS 

Msephi Mtshali Waste collector and recycler  

Nadia Sitas  Stellenbosch 
University 

 Sandock Austral Shipyards  

Nondumiso Dumakude  

Patrick Martel  UKZN 

Sean O'Donoghue   

 Transnet  

Thandiwe Ntuli Transnet  
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Thomas Bongani Hart  

Vanashrie Gounder eThekwini Municipality 

Vineshree Shadamorgan WILDOCEANS  

Wendy Dunn WILDOCEANS  

Zandi Cele  African Vision Trust  
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A 3: F D B

Core theme - Reduced human-nature values 
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Core theme -
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Core theme -
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A 4: F D B

Wider indirect impact - Reduced economy 
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Wider indirect impact - Biodiversity loss




