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Smart Waste Management Reform in South Africa: Community
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By Claire Mollatt
Introduction
This article has been extracted from a more extensive inter-disciplinary research
paper on biological and social characteristics of improved waste management –
specifically food waste management – in an under-serviced informal settlement
(slum) in the Western Cape of South Africa. The paper was presented at the
Winelands Conference in Stellenbosch, South Africa in March 2014. The project
approach to food waste management was considered in the context of upgrading
infrastructure and services in informal settlements, a topic of increasing interest in
South African housing policies. The case study is set within the context of
Stellenbosch, a town with a landfill currently under serious capacity constraints. The
Stellenbosch Municipality will therefore need to continue to explore options and
steps necessary for addressing its landfill crisis, in order to achieve its goal of being
the ‘greenest municipality’. The municipality could do this by aiming for the lowhanging fruit of separation of food waste at source, and the article illustrates how this
can be done – particularly by engaging local residents in a dynamic way that gives
them real traction in the formal-informal service delivery struggle.
Moreover, upcycling food waste by composting it and producing valuable products,
such as black soldier fly larvae for agricultural protein feed, should be considered
seriously as realistic and existing options for organic waste management in the
municipality. The project’s measurement and analysis of biological and ecological
options for waste management are explored in greater detail in the full research
paper– available online at in/formal south – including all references and citations
from the inter-disciplinary literature. Taken together, these inter-disciplinary steps
that blend hard-science and socio-cultural interventions offer waste management
solutions in both formal and informal settlements within and around the municipality
of Stellenbosch and elsewhere.
Background
There is very little research on informal settlements in South Africa. This is
surprising, considering the large proportion of the population that lives in these
areas, as well as the pressing health, social and environmental challenges these
residents face daily. Research that does exist is very hierarchical and often does not
include the voices of the informal settlement residents themselves.
South Africa’s Breaking New Ground (BNG) housing policy mandates local
governments to create sustainable human settlements by carrying out local
upgrading. The BNG is aimed at addressing weaknesses in South Africa’s
Reconstruction and Development Plan (RDP) policies for low-cost housing.
However, one of the main reasons for the practical failure of the BNG policy for
Informal Settlement Upgrading (ISU) is that there are no successful or demonstrated
in situ examples of ISU pilot projects anywhere in the country. Thus, this action
research project explored how incremental improvements can be made relating to
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social, practical and
biological challenges
associated with waste
collection and food
waste management in
informal settlements.
These challenges were
investigated in the
context of separation,
biological treatment
and upcycling of food
waste from and in
Enkanini, near
Stellenbosch, in the
Western Cape.






Project Objectives
The project’s
objectives were to:
Map of Western Cape, South Africa
 explore and
(Source: Temba- http://www.temba.co.za/)
practically demonstrate
an example of in situ infrastructure and service improvements in Enkanini, a
slum in Stellenbosch, South Africa, by illustrating technical and social aspects
of a small household food waste collection and recycling initiative
investigate if or how organic waste management strategies could contribute to
the closing of resource loops in Enkanini
test whether or how natural (biological) processes could be used to help in the
management of food waste in Enkanini
experiment with different ways of incrementally improving existing waste
management strategies in Enkanini, using biological processes which
efficiently use space
understand the different values (social, educational and ecological) of food
waste in Enkanini and how these values could be improved and built upon

The Enkanini Community
The Enkanini community experiences poor service provision acutely. This is primarily
because the settlement was declared illegal as its first settlers/squatters started
moving in to the area. This legal status makes it very difficult for the municipality to
justify provision of basic sanitation and energy services, as they do not receive rate
payments from residents to cover these costs. This lack of service availability is
compounded because Enkanini does not have a formal drainage system and is
situated on very steep slopes. A population survey was done in Enkanini in 2012 by
the Stellenbosch Municipality (SM) and the Community Organisation Resource
Centre (CORC). At that time, the population was estimated to be about 4449 people.
The survey indicated there were about 2494 households (all living in shacks) and
that 46 percent of the residents were women. In reality, the population of Enkanini is
probably closer to 6000 or even 8000 people.
The survey reported households in Enkanini shared 80 toilets and 32 municipal taps.
Even when based on the lower population estimate of 4449 residents, this translates
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to a shocking 55.6 people per toilet (30.9 households per toilet) and 139 people per
tap (77.2 households per tap). Given the number of toilets that were actually
functional during the survey, a ratio of 72 people per toilet was reported (meaning
that about 62 toilets were functional and 18 were dysfunctional). The solid domestic
waste infrastructure currently consists of seven communal open waste skips. These
are located at various points around the settlement. Residents are expected to drop
off their household solid waste in these skips. They are sometimes provided with
black rubbish bags by the municipality for collecting their household solid waste,
though bags are delivered sporadically, and they are often put to other uses by
residents. In addition, there is no official electricity supply to Enkanini. However,
some residents access electricity informally or illegally from connections in the
nearby Kayamandi low-income settlement.
Informal Settlement Upgrading (ISU)
ISU refers to the improvement of existing services and dwellings in informal
settlements, and in situ upgrading is done while residents continue to live in these
areas. ISU is a positive and pro-active response to traditional ‘paternalistic
development approaches’ which become ‘contractor-driven’ and ‘project-linked’.
These top-down approaches tend to encourage people living in informal settlements
to simply ‘sit back and wait’ for housing and service delivery. Due to the constantly
changing relationships between informal settlement residents and government,
carrying out ISU is ‘... without doubt a challenging and complex task’. ISU can be
done in progressive steps – this is referred to as incremental upgrading.
Informal Settlements Upgrading Group
Some postgraduate students from the Sustainability Institute at Stellenbosch
University began carrying out trans-disciplinary research in Enkanini in 2011. Their
research is related to in situ upgrading and alternative approaches to conventional
municipal basic service delivery and infrastructure planning. The group consists of
students from the university and residents of Enkanini (‘co-researchers’ who assist
as informers, data collectors and practical work assistants). The group is known as
the Transitions Collective (the Collective).
Landfill Capacity Challenges in Stellenbosch
The rate of general waste disposal at the Stellenbosch landfill from all areas of the
municipality was approximately 52 000m3 for the first seven months of 2012. This
works out to about 7428m3 per month. It was predicted that if these rates of disposal
continued, the recently constructed landfill cell at the Stellenbosch landfill site would
reach its approved height in only 20 months. The prevention of unnecessary filling of
the Stellenbosch landfill (e.g. with builders rubble) is currently one of the main focus
areas of the Stellenbosch municipality.
Food and Organic Waste Management in Enkanini and South Africa
A National Waste Management Strategy was introduced in South Africa in 2011.
This makes it compulsory for municipalities to design and implement their own
methods of diverting organic waste from landfill sites. There is no national data set
relating to food waste for South Africa, but ad-hoc studies have been done by some
municipalities. These studies cannot be easily compared as their classifications of
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the different waste types vary. Nevertheless, it is clear that food waste is a valuable
resource in cities for feeding livestock, making compost, and producing energy.
Waste characterisation studies conducted around Stellenbosch Municipality in 2012
indicated organic waste was present in the greatest proportions of all waste types
(by weight). Organic waste made up about one third (37%) of all waste analysed in
the characterisation study. The results of the characterisation study for Enkanini
showed an even larger portion as more than half (56%) of the solid waste sampled
(by weight) was organic matter.
Bokashi Effective Micro-organisms
Effective Micro-Organisms (EMO’s) are collections of beneficial micro-organisms
occurring naturally in different environments, which can be used for improving
microbe diversity in soils and plants. These bacteria start fermentation and
decomposition of substances such as food waste. Bacterial activity assists in the
process of improving soil and making nutrients available to plants. The application of
EMOs to improve soil and plant microbe diversity has often been very successful.
Introducing EMO cultures into soil and plant ecosystems also can have significant
positive impacts. The potential of Bokashi EMO for managing household food waste
in the cramped environment of the Enkanini settlement was one waste treatment and
management method explored in this case study.
Pilot Food Waste Collection Project
The 2012 pilot
project for food
waste collection
was sponsored by
the Stellenbosch
Municipality and
ProBiokashi (Pty)
Ltd and ran for
nine weeks. There
were 100
households
participating, and
Bokashi EMOs
were used to treat
the food waste.
Each household
was given two 25litre buckets for
collecting their
food waste, as
Food waste collection day in Enkanini (Credit: Claire Mollatt - 2013)
well as a bag of
the Bokashi EMO mixture. Households were expected to bring their buckets of food
waste to a central drop-off point on Saturday mornings in Enkanini. Their buckets
were emptied (food waste was stored in large drums with lids) and washed by ‘coresearchers’ assisting with the project. Participants were given more Bokashi EMO if
they needed it. Over 4,5 tonnes of food waste were collected over the 9 weeks
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between October and December 2012, and most of it was used for composting in
existing and new gardens in Enkanini.
Service Delivery in Stellenbosch
Aspects related to housing delivery, waste management and service provision have
been described as ‘red flag’ issues for Stellenbosch. Enkanini is an example of how
these three issues represent an opportunity for action and dialogue between
residents and the municipality. These interactions need to be coordinated by skilled
facilitators with a variety of participants, to ensure issues are addressed in
innovative, just and sustainable ways.
Community Engagement Process
Methods used to engage Enkanini residents included those of multi-disciplinary
teamwork, participatory action research (PAR), social learning and ecological
thinking. These latter two methods were used to understand the social aspects,
relationships and connections which existed or emerged during the action research.
Multi-disciplinary Teams
Multi-disciplinary teams were formed that brought subject matter experts from
different disciplines (i.e. researchers and specialists such as soil scientists) together
with practitioners (i.e. Municipal waste managers, co-researchers, farmers and
informal settlement residents) to help gain a more thorough understanding of the
challenges of infrastructure improvements in informal settlements. The research
being done in Enkanini is mostly about technical innovations related to physical
services such as access to electricity and sanitation services. However, the context
and social complexity in which technical innovations in Enkanini are embedded
means innovations that seem to be simple can be implemented more successfully if
connected with local networks and relationships.
Participatory Action Research (PAR)
Participatory Action Research (PAR) challenges traditional and top-down models of
research which are often considered to be elitist. Using PAR allows aspects such as
interaction, social dynamics and partnerships to become a part of the research
process, and also
recognises that there
needs to be a relationship
between the researcher
and participants. This
approach was introduced
into the Enkanini project
by involving the coresearchers (residents of
Enkanini) as integral parts
of the working team for
the food waste
collections. Among their
many roles, coresearchers assisted the
Co-researcher Sylvia Sileji and local data collectors
researcher in the design
(Source: Susan Immelman – 2013)
of survey questions and in
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the ‘marketing’ of the food waste collections (e.g. by participating themselves in their
own homes, seeing the benefits, and talking to friends and neighbours about the
food waste collections). Co-researchers were pivotal in regular data capture during
the project, and a sense of camaraderie was developed between the researcher and
co-researchers, by working through the challenges (often physical) of managing the
food waste ‘at the coal face’.
Social Learning and Ecological Thinking
Social Learning involves the learning process occurring via social interactions and
processes that happen between actors, which are contained in a social network.
Social Learning requires that individuals participating in the SL process need to
experience a change in understanding, in terms of when they debate issues and
discuss ideas. A SL process emerged during this project in Enkanini, as a sense of
curiosity was aroused among residents once they saw the food waste collection and
container composting activities and the impact that these were having on their own
households and others in the community. The social change processes that were
started were both top-down and bottom up. This is because Enkanini’s residents
began to realise that they could become agents of their own mobilised service
delivery. In addition, the research is and will assist management and decisionmakers in the Stellenbosch Municipality for continuing similar work in the
municipality. From an ecological perspective, this process indicated that co-operative
relationships (which are common in nature) began to form between even the most
unlikely players.
Community and Citizen Engagement
The principal means of engaging the residents of Enkanini and sustaining their active
participation and buy-in over the life of the pilot project (and, hopefully, beyond)
included:





a participant survey process
a food waste collection process
a container composting process
a mapping & painting process

Structured Participant Survey
Surveys were introduced that investigated characteristics of food waste collection
participants relating to food access and production. Co-researchers then assisted
with the fine-tuning of these questions, in terms of improving the clarity and
appropriateness of the questions in the Enkanini context. In this way, the co-design
of questions ensured that they were appropriate and representative for the research
and residents. Co-researchers interviewed participants with the surveys on several
collection days over a three month period. These co-researchers were critical as
they assisted with translation of questions (and participant responses) into or from
Xhosa whenever necessary. Most of the questions had closed responses (limited
options for responses) which reduced the risk of losing any information via
translation.
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Food Waste Collections in 2013
The food waste collection project from
2012 was continued in 2013, supported
by a research grant from the Food
Security Initiative at Stellenbosch
University. The data for this case study
was obtained from analysing a 20week period of the 2013 collections
(although the actual collections
continued for most of the year). The
collection buckets used in 2012
continued to be used by participants in
this case study. The number of
households participating in the 2013
research was about 60 (some from the
previous project, and some new
participants). These participating
households were required to carry their
buckets of food waste to a central
Food waste collection, Co-researcher
drop-off point (a shack rented for these
Yondela Tyawa (Source: Claire Mollatt 2013)
purposes from an Enkanini resident)
where waste was stored in large 120 litre drums.
Container Composting
Composting materials for the container composting experiment were weighed and
put into two large green rotating drums, each having a capacity of 200 litres. Coresearchers assisted with
the mixing of the food
waste with other
composting materials.
Towards the end of the
project (and composting
process), several of the
food waste collection
participants directly
approached the
researcher and coresearchers and asked to
use the compost in their
own home food gardens
nearby. These requests
were unprompted, but
were a good indication of
Rotating compost containers (Photo: Ivan Volschenk, 2013)
the interest and intentions
of residents in the overall
process. This provided a positive link to the project’s objective to explore the
potential for closing of the food waste loop in the community.
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Mapping/Painting Workshop
Creative and
participatory public
art activities were
carried out by fusing
the hard science of
biological aspects,
such as laboratory
testing, with the softer
science or social
aspects, such as art
and creative
expression. Two
interactive art
workshops were held
for participants, and
were facilitated by two
researchers in the
Collective. These researchers had interests in design and art for story-telling and
communication. Workshops were held to provide food waste collection participants
with an enjoyable and
memorable way of
participating in collections.
Collective researchers Gwen Meyer, left, & Lorraine Amollo Ambole,
above left. (Source: Susan Immelman, 2013)

Participants were asked to
paint their interpretation of
a tree symbol on a banner
depicting a simple outline
map of Erkanini’s different
residential zones. Then,
they were asked to paint
their symbol in the zone in
which they lived. After the
workshops, participants
were invited to have their
photographs taken. These
Co-researcher Zama Sigwili (in red) painting banner & participant’s
photographs were later
child (Source: Claire Mollatt, 2013)
printed and given to them
as a gesture of appreciation for their involvement in collections.
Characteristics of Food Waste Collection Participants
In total, 56 households participated in food waste collections over 20 weeks. A
sample of 20 percent of the participants (11 people) responded to the co-designed
survey. Most respondents (9 out of 11) were women. The majority (10 out of 11)
were between 23 and 40 years old. The most common household size was three
members. Nine of the respondents indicated that they came to food waste
collections every week.
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Most respondents mentioned their motives for participating in the food waste
collection project were related to maintaining general cleanliness of their living areas,
as well as avoiding attraction of vermin (rats). These responses included: getting rid
of or avoiding rats (most popular response); avoiding rubbish odours; keeping their
house clean; having a lighter rubbish bag; being neat; and meeting new people.
Respondents were questioned about their knowledge of or exposure to food
gardening or agricultural activities. Eight of the 11 respondents indicated that they
had never been exposed to opportunities to learn about agriculture. When asked
whether they were interested in learning about agriculture or food gardening, the
majority (9 of the 11) said they would be interested in such activities. Although six
respondents did not know what compost was, nine of them felt food waste should be
used to make compost. Furthermore, seven of these respondents said that they
believed Enkanini residents should be responsible for using their food waste to make
compost.
In order to determine respondents’ attitudes towards community composting and its
potential in the settlement, respondents were asked what they thought should be
done with compost made in Enkanini. Nine respondents believed that compost made
in Enkanini should be sold outside the settlement. However, equally interesting
strong responses were received regarding whether participants thought there was
enough food waste in Enkanini to support a community garden in the settlement –
nine of the respondents believed there was enough food waste generated in the
community to do this.
Diverting Waste from Landfill
As part of the effort to engage the community, the project team kept residents
informed of the project’s progress, sharing the hard facts of their accomplishments.
This was done when co-researchers weighed each household’s bucket when they
brought them to the collections every Saturday – providing them with a quick and
effective feedback loop. The total weight of the food waste collected in this case
study was 5851kg. This was about 1170kg per month. On a household level,
participants generated an average of 5,2kg of food waste per week. The food waste
weight data was inspected more closely, by weighing individual collection buckets on
a weekly basis (rather than calculating the average household bucket weight from
total storage drum weights). This detailed analysis indicated households actually
generated higher amounts of food waste, at a rate of about 9,6kg of food waste per
week. Using average density of the food waste tested in the laboratory (a value of
about 980kg/m3), the approximate landfill space saved from collecting the waste was
5,97m3 over five months – quite a win for these residents.
Using the conservative figure of 5,2kg food waste per week, and if food waste
collections were scaled up to serve the whole of Enkanini, it is not inconceivable that
the following results could be achieved:



saving of more than 50 m3 of landfill space per month
collection of more than 50,000 kg of food waste per month
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Educational Value of Painting Workshop
The interactive banner
painting workshops were
carried out to foster a
sense of ownership and
pride amongst the
participants in the waste
collection project. The
painting activities allowed
participants to interpret
and understand the actual
extent and scale of food
waste collections, possibly
for the first time. This is

because on normal
waste collection days,
participants would
probably only see a
few participants at any one time (collections ran from 9am to 12pm every Saturday).
The co-researchers in charge of assisting with running waste collections decided to
call the project Singapumelela, which means ‘we can achieve’ in Xhosa, the
language spoken by most Enkanini residents. This name was later painted on the
banner.
Collection participant painting her individual symbol - (interpretation of a
tree) on the banner (Source: Susan Immelman, 2013)

Analysis
Interpreting preliminary results of this multi-disciplinary systems change project, we
are left with the following observations and applied takeaways:
Social change: Domestic behaviour and routines were created and encouraged
through the initial 2012 pilot project. These habits were reinforced recursively with
the continuation of collection activities in this case study in 2013. It was found that
participants started to rely on regular collection of their food waste, and they began
to react to this regularity by responding to and participating in the collections.
Benefits observed included improvements in living conditions (such as reduced
exposure to vermin, reduced waste smells in houses), increased awareness of
organic resources, lower vermin incidences, social learning for living systems which
are more sustainable, and residents learning that the community can be an active
player in its service delivery needs (building from the bottom up).
Technical change: The technical response to food waste management in this case
study included the separation of food waste at source and its treatment with the
EMOs in Bokashi. For more on the project’s biological and ecological findings, see a
more detailed account online at in/formal south. Again, taken together this blend of
hard-science and socio-cultural interventions offer waste management that might be
considered throughout the municipality of Stellenbosch and in similar communities
around the globe.
Cultural change: To a certain degree, it is possible that progress has been made in
the Enkanini community in terms of increasing recognition of the value of food waste
by co-researchers and project participants. This was achieved through the
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continuation of food waste collections after the initial pilot study in 2012 as well as
the demonstration of container composting and local use of this compost. In addition,
residents that participated in collections have been exposed to the idea of seeking
different ways and opportunities for incremental improvement of their living
conditions.
Legal change: This kind of change will be possible if recycling of food waste forms a
part of the municipality’s objectives for solid waste management. This will need to
apply in both informal and formal areas. It will be critical that the municipality accepts
the relevance of impacts of small projects such as this case study, as well as the role
that such studies can play in assisting decision-makers.
Conclusions
Several methods for managing food waste in Enkanini were considered in this case
study. Using rotating drums for container composting food waste was useful, though
the number of drums available could not cope with the amounts of food waste
generated in the case study. In order to determine the true applicability of container
composting in Enkanini, more drums would be needed. Nevertheless, the value of
using the drums and composting activities was considered to be significant both from
social learning and educational perspectives. In addition, the value of having diverted
food wastes to several treatment methods is seen to be a resilient strategy in terms
of waste management in an unpredictable or changing context.
Moreover, the pilot project of 2012 was based on the potential for Enkanini’s leaders
and residents to recognise the value of this kind of initiative. The value of such
initiatives can be seen through benefits such as living environments which are
cleaner, the availability of more food gardens, opportunities for enterprises linked to
waste, as well as increased composting activities. The results from this case study
illustrate incremental improvements in waste management services are indeed
possible, and that they can be carried out and run in informal settlements by
residents themselves. These improvements were observed and made possible in
this case study through the continuation and growth of a trusting relationship
between residents (participants) and the service providers (‘co-researchers’ and the
case study researcher).
Furthermore, the project showed the most ecologically sensitive, resilient and costeffective alternative to exporting food waste from Enkanini involves using a number
of different waste management methods, rather than a single technique. Having and
using a variety of waste management techniques (and infrastructures) would allow
the waste management system managers(and residents) to respond efficiently to the
unpredictability and complexity of informal settlements. This combination of
management methods includes:





Composting of food waste in open garden areas available in Enkanini
Composting of food waste in containers (e.g. rotating drums) – for sale
outside or use in Enkanini
Fermenting food waste in local biodigestors to generate biogas and effluent
fertilisers
Producing high protein and high economic value agricultural feed from Black
Soldier Fly larvae
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And lastly, the painting workshops illustrated the spatial dynamics and the value of
relationships which participants had with each other and with the food waste
collection organisers (co-researchers and the researcher). The workshops allowed
for opening up a neutral ground and ‘safe space’ for residents participating in the
project to get
involved in a
group activity
related to
service
provision. The
relationships
and interactions
involved in such
camaraderie
can encourage
community
members to
interact to coproduce and cooperate for
designing
incremental
innovations
solving
challenges in
Painted map banner of the Singapumelela project, with tree symbols & participants’
their
names (Source: Susan Immelman, 2013)
communities. These types of locally-informed service and infrastructure innovations
are applicable not only to South Africa, but to other informal settlements around the
world.
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