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ABSTRAT

The 21% century cities are faced with water, energy and food resource insecurity, which necessitates
the need to build resilient cities. Resource depletion and scarcity are coupled with urbanization,
globalization, climate change, and population growth which puts additional pressure on sectors
that are already facing unprecedented changes. More and more people in the world are living in
water scarce countries, with limited access to sufficient energy resources, and experiencing food
security. The water, energy and food nexus (WEF) emerged in 2011 as a framework to help achieve
water, energy and food security, while reducing tradeoffs between the three sectors, and further
promoting the increase of synergies. The main premise of the water, energy and food nexus is the
interconnectedness and interdependence of these sectors on each other. Using this framework will
equip countries and communities to manage these resources effectively while preserving them for
future generations. The above cited pressures faced by communities necessitates the need to build
resilient cities and communities that can withstand the above cited challenges and thrive and
continue to provide resources to people. Recent events such as the COVID-19 pandemic revealed
the unpreparedness of many countries, and exposed the lack of resilience of crucial sectors, such

as food.

Millions of people in various communities experienced hunger and food insecurity during the
COVID-19 pandemic, which propelled some people to start backyard farming in order to meet
their immediate need of food. The initiative to start backyard gardening revealed the resilience of
gardeners as they were able to withstand the harsh effects of the pandemic, such as unemployment
and increased food prices. Backyard gardens have long existed; however, little attention and
support has been given to backyard gardening as a possible tool to achieve food security and
enhance food systems resilience. The small number gardeners that are active in the country and in
the City of Cape Town face a huge challenge of lack of adequate land, which limits their prospects
of achieving food security and generating an income. This limited access to land has not been
adequately addressed in literature and practically through policies. This study aims to close the
gap in the WEF nexus literature by shedding light on this particular problem of limited access to
land, and further recommends the inclusion of land in the WEF nexus framework. The qualitative

research methodology was utilized in this study 15 semi-structured interviews were conducted,



with one focus group discussion that included 5 participants of Gugulethu Urban Food Forest
Initiative. The findings of this study reveal that backyard farming has the potential to contribute to
food security; however, it falls short of this due to challenges such as lack of land that limit the
quantities of food that can be produced. It is revealed that backyard farming is not sustainable as
it is supposed to be, as the quantities of food produced are not enough to meet the daily food
security requirements of households. More support and encouragement should be given to
community members to see backyard gardening as a possible solution to the poverty and hunger
they experience. However, for backyard gardening to be attractive to people, more work needs to
be done in ensuring policies are in place that assist backyard farmers, policies that will make it

easier to produce food, while also making a living.
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CHAPTER ONE: INTRODUCTION TO THE STUDY

1.1. OVERVIEW AND RATIONALE OF THE STUDY
Over the past decades, the global community has been challenged with a rapid increase in water

scarcity, food insecurity and a growing demand for energy resources. It is projected by the World
Resources Institute (2023, np), that “by 2050, an additional 1 billion people are expected to live
with extremely high-water stress”. Water scarcity, according to UNICEF (2021, p.5), exists where
“available water resources are approaching or have exceeded sustainable limits”—future
projections for water availability are not favorable. In terms of energy demand, according to the
International Energy Agency (2024, p.18), global electricity demand is expected to rise at a faster
rate over the next three years, growing by an average of 3.4% annually through 2026. Energy is at
the center of growing the economy, and any demand and supply challenges impact the economy
and further put strain on the livelihoods of people. Another factor putting strain in the livelihoods
of the global community, is food insecurity. More and more people in the global community are
experiencing food insecurity, and the situation was worsened by events such as the Covid-19

pandemic.

The above-mentioned global challenges are also evident nationally in South Africa, and more
especially in the case study area of Gugulethu. Based on current usage trends, South Africa is
expected to face a water deficit of 17% by 2030, and this shortage will only be worsened by climate
change (WWF-SA, 2017, p.4). Water is a crucial resource that every living thing requires to
survive. Water also plays a vital role in the economy, because it is needed for food production and
energy generation. The energy challenges faced by South Africa are unfortunate and they have a
negative effect on people and the economy. The root cause of South Africa’s energy crisis,
according to the Academy of Science of South Africa (2023, p.3) “lies in operational challenges,
which include a fleet of ageing coal plants, with other units out of operation leading to a rapid

decline in the electricity availability factor”.

South Africa’s National Development Plan 2030 projected that South Africa’s energy demand
would double by 2030 (National Planning Commission, 2013). Energy resources are not needed
in water generation, but they are vital in food production. For example, energy is needed in

producing food, and energy is vital for processing and transporting food.
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The food sector has also experienced challenges over the years, with more people becoming food
insecure. In the previous year’s South Africa was considered as a net exporter of food (Manyamba
et al, 2012, p.3). However, in more recent years it has been revealed that the country is generally
a net exporter of food, but it is increasingly becoming a net importer of critical food products such
as wheat, fish and meat products (Agricultural Business Chamber, 2018, np). The slow increase of
imports of critical food items reveals the failure of the local food system to continue producing its
own food. Unfortunately, not much has been done to encourage homes and communities to produce

their own food.

The Human Sciences Research Council (HSRC) recently conducted a survey in all nine provinces
of South Africa, aimed at measuring food and nutrition security in the country. Using the
Household Food Insecurity Access Score (HFIAS), the survey revealed that “63,5% of South
African households are food insecure” (HSRC, 2024, np). At the national level, South Africa is a
food-secure country because it can produce its food. However, at a local and household level there
are high levels of food insecurity. This is due to people not having the income to buy food, due to

the high levels of unemployment and poverty in the country (Dinbabo et al, 2017).

The depletion and scarcity of water, energy, and food resources have been coupled with the
increase in population growth, climate change, urbanization, and industrialization. With the rapid
increase of urbanization, more and more people are moving from rural areas to urban areas with
the hope of better life chances. However, in urban areas, there is an increase in poverty and
unemployment. Those who are unable to find a foothold in the urban economy are highly
vulnerable and are at risk of being confined to long-term poverty traps (Puoane and Chopra, 2005,
p.101). As new migrants continue to come and add up to the numbers of the unemployed, this
inevitably results in further urban poverty, which is aggravated by the continuing urban population
growth (Mthiyane et al, 2022, p.4).

Climate change is another factor that further puts pressure on the WEF nexus resources. According
to the United Nations (2020), climate change is primarily a water crisis, because its impact is felt

through worsening floods, rising sea levels, shrinking ice fields, wildfires and droughts. Climate

11



change is further exacerbated by the excess use of energy resources. The World Energy Council
(2014, p.5) highlighted that the energy industry is both a major contributor to climate change and
a sector that climate change will disrupt. Climate change not only affects the water and energy
sector, but it also affects the food sector as it profoundly impacts the conditions in which

agricultural activities are conducted (FAO, 2015, p.3).

Urban agriculture is believed to be a useful contributor to increase access to food, decrease poverty,
and create sustainable livelihoods (Oliver, 2019; Gunnarsson & Wingborg, 2018). Even though
urban agriculture can be a strategy to improve livelihoods, it is met with the harsh reality of
depleting natural resources (water and energy) which are vital in urban agriculture. Furthermore,
the effects of urbanization such as the decrease in availability of land reduces the chances of urban
agriculture being a success. This is because land is a crucial factor in food production, due to
urbanization, it is being allocated to other sectors which are deemed by the state as more important
and profitable. Access to adequate land will increase the food being produced in urban areas. This
is especially important for backyard and community farmers who have access to extremely little

land.

There is a need to study urban agriculture via the lens of the water, energy and food (WEF) nexus.
Water, energy and food are interdependent and interconnected. They all determine the availability
and the abundance of other resources. Therefore, in order to decrease trade-offs and maximize
synergies it is important to look at urban agriculture through the lens of the WEF nexus, which
gained popularity after the 2011 Bonn conference, for its possible impact in achieving resource

security, sustainable development and an increase in city resilience.

Urban agriculture is an important contributor to building sustainable and resilient communities
(Langemeyer, 2021). This is because urban agriculture, particularly backyard farming, increases
access to food (Mougeot, 2015). Furthermore, it reduces greenhouse gas emissions (Ebissa et al,
2023), which is important in reducing the effects of climate change. Urban agriculture further
ensures urban waste is used appropriately through the production of compost. Lastly, through

urban agriculture, rainwater harvesting and grey water can be used to save water.
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This study uses the resilience theory as the lens through which to better understand what resilience
is and be able to apply it in building resilient water, energy and food systems. Much research has
been done on the importance of urban agriculture in reducing poverty and ensuring food security,
but little attention has been paid to the resources that are crucial in ensuring food security. Without
these resources (water and energy), ensuring food security will be close to impossible. Therefore,
this study is of paramount importance as it will reveal the impact of water, energy and food on
home gardens, and investigate how urban agriculture can be a solution to increase access to food

and serve as a climate change and disaster risk reduction strategy.

1.2.CONTEXTUAL BACKGROUND OF CASE STUDY AREA
Cape Town, a city of remarkable beauty and fearsome poverty (Besteman, 2008) is a metropolitan

city in the Western Cape province of South Africa. Cape Town is a tourism destination due to its
plethora of natural attractions such as the Table Mountain, which is one of the wonders of the
world. However, besides its beauty, inequality and poverty in Cape Town is highly evident. Cape
Town, according to Turok et al (2021, p.71), is widely considered to be South Africa’s most
segregated city. The total number of people in residing in Cape Town is 4,392,562, making it the
second largest metro by population size in South Africa. Almost 31% of Cape Town’s people live
below the poverty line and 26.6% of the population is unemployed (City of Cape Town, 2022).

Cape Town has experienced a triple exposure of food insecurity, water scarcity, and power cuts. A
food security study conducted by African Food Security Network found that 80% of Cape Town’s
population faced food insecurity (Battersby, 2011). Moreover, the State of the City Food System
Report revealed that there is more than enough healthy food in the food system, but food is
inaccessible to those who need it most (Haysom and Pulker, 2024). The report highlighted that one
of the reasons why food was inaccessible to most Capetonians is because of the exorbitant cost of
essentials like transport and electricity, which leaves little money to purchase food, let alone

nutritious food.

The energy crisis in South Africa has had detrimental effects on everyone. The power cuts
experienced in Cape Town have affected communities and the businesses in the area. According

to the Western Cape government (2024, p.1), “the province is estimated to have lost between R48.6
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billion and R61.2 billion in real (GDP) since load shedding commenced in late 2007”. The City of
Cape Town’s 2050 Energy Strategy Report (2023, p.23) highlighted that “many indigent
households do not have access to safe sources of energy and experience energy poverty, which
severely limits their economic participation and well-being”. The energy crisis has more dire
consequences for the poor and marginalized. Due to the energy crisis, the price of oil and electricity
have increased drastically. When prices of oil and electricity increase, the prices of food increase

as well, which means more and more people especially the poor) struggle to afford to buy food.

Cape Town has experienced drastic water challenges as compared to other cities in South Africa.
In early 2018, Cape Town experienced severe water scarcity, and it was on the verge of becoming
the first global city to run out of water (Toale, 2019, p.4). Due to the severity of the water scarcity,
a Day Zero Campaign for the city was rolled out. Agricultural and residential water use was
severely restricted during the 2017/18 water crisis in Cape Town, which was caused by caused by
a prolonged period of drought and other interrelated issues (Millington & Scheba, 2020).

All the factors highlighted above make Cape Town a city that needs urgent intervention. The issues
faced by the City of Cape Town are linked to the topic of this study because, using the WEF nexus
to build resilient home gardens can about solutions that will ensure that the water, energy, and food
(WEF) systems of Cape Town are resilient enough to handle the growing need of these resources
and handle any future shock. The challenges faced in the city make using the WEF nexus

framework in Cape Town crucial important because it will bring sustainable development.
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Figure 1:1 Map of Cape Town

Atlantis
L]

CITY OF
CAPE TOWN

@ Melkbosstrand

Robben Island

Kuils River®
® Matroosfonteil

.
Cape Town
Southérn Suburbs e
® Hout Bay PRIIPPI  ypayRiitsha
Grassy Park @ Mitchell: Plain
Muizenberg ®

°
Somerset West

L)
Simon's Town

Cape Point

Source: City of Cape Town

1.2.1. CASE STUDY: GUGULETHU URBAN FOOD FOREST INITIATIVE (GUFFI)
Gugulethu is a low-income township located in the Western Cape, South Africa. According to

StatsSA (2011) “in 2011 the population size of Gugulethu was 98 468 and the number of
households was 29 577”. The majority of the residents of Gugulethu are exposed to harsh societal
ills, such as poverty and unemployment. Therefore, having organizations programmes such as the

Gugulethu Urban Food Forest Initiative, which is a livelihood strategy comes in handy for the

residents.

GUFFI is a movement of local farmers, who reside in the Gugulethu township. This organization
was founded in 2020, during the start of the Covid-19 lockdown. Through the help of different

donors, it has been operational ever since. When the organization was initially started, it was
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named Gugulethu Urban Farming Initiative, after a while it was renamed to Gugulethu urban food

forest initiative. Which is aimed at “greening Gugulethu thereby turning it into a food forest”

(Backabuddy, 2021, np).

GUFFI was established as means to ending societal ills such as unemployment and poverty and
ensuring food sovereignty. When the Covid-19 lockdown started, people’s livelihoods were
disturbed because their places of employment were closed. The most affected groups were the poor
people who were not able to afford food and basic necessities because of the lockdown restrictions.
GUFFI was therefore started to ensure that people have the opportunity to grow their own produce

and also earn an income while doing so.

GUFFI is a coming together of ordinary Gugulethu community members who are passionate about
urban agriculture as a means to educate, create opportunities for income, and develop meaningful
partnership for change in urban agriculture (GUFFI Facebook page, 2020, np). GUFFI promotes
sustainability and ensures that the community members eat healthy and nutritious food. This is
done by creating backyard and community gardens. The initiative is motivated to make Gugulethu
green house by house, street by street, area by area (GUFFI Facebook page, 2020, np). They do
this by transforming backyard spaces, and unused community spaces from ordinary to extra-
ordinary food gardens, which assists the members in achieving their food security.

GUFFI encourages people from all walks of life in Gugulethu to start their own backyard and
community gardens, from the young to the old people; however, the youth the main focus. The
youth are taught to create self-sustainable community kitchens through their own food production.
To date GUFFI, has been able to “start more than more than 10 vegetable gardens in the Gugulethu
area and they have been able to open a mini market where the farmers are able to sell their produce,
thereby making income” (Seaboard CAN, 2020, np).

GUFFI also partners with other local NGO’s whose purpose is serving the community. Examples
of these NGO’s include Gogo’s Kitchen which is Gugulethu’s main community kitchen that
supports about 16 other kitchens. Community kitchens are important in communities like

Gugulethu because they provide food for residents who are unemployed, live in poverty and
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experience food insecurity. This group of people do not have the income to purchase food. Some
community members may be employed; however due to the high cost of living, the money they
earn may not be enough to cover all their household needs and still be able to buy food, as the
prices of food are extremely high. Therefore, these community gardens help provide reprieve for

such community members.

GUFFI has also partnered with organizations such as Seed Community South Africa, “whereby
people are given an opportunity to be trained about permaculture and personal development”
(Ladless of Love, 2021). At the end of the course, participants graduate and get a certificate, but
most importantly they receive starter kits which give them an opportunity to start their own food
gardens at home. These gardens are periodically assessed to ensure all learning is implemented
away from the teaching space. GUFFI also goes to schools, for example Bonga Primary school in
Gugulethu, with the aim of imparting knowledge to learners about the principles of permaculture.
The intention is to teach the young ones the importance of planting and having their own vegetable

garden, when they are young, so as to be able to develop this habit and skill of farming and planting.

GUFFI has grown to the point of attracting domestic and international sponsors such as the U.S.
Department of State’s Citizen Diplomacy Action Fund, the Gugulethu Seaboard CAN partnership
and the Heinrich Boll foundation to count a few (GUFFI Facebook page, 2024). With the various
sponsorships the organization is receiving they are able to support more households and reach out
to more people, with the intention of helping them start their own food gardens. GUFFI also
advocates for people to receive land rights because of a huge need that was identified of people
who have the passion and the drive of having their own community gardens. However, they are
met with the harsh reality that they do not own land. Which makes it even harder for them to
achieve their goals of having their own vegetable gardens and make a living in a context of high

unemployment.

GUFFI was chosen as a case study for this research because of the positive impact it had during
the COVID-19 pandemic. It ensured that people who lost their jobs were able to save money on

their groceries by producing their vegetables. This highlights the importance of home gardening
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in improving access to food, especially in a country where millions of households suffer from
unemployment and food insecurity and hence cannot afford to buy food. Secondly, the practices
(e.g. mulching, rainwater harvesting, greywater usage, using bottles, bathtubs, etc.) put in place in
the organization contribute to creating resilient home gardens. Lastly, one of the goals of GUFFI
is to create a ‘food forest’ in Gugulethu. This is an important initiative in a community like
Gugulethu that has little tree cover and greenery compared to more affluent areas in Cape Town.
Secondly, this is good for the environment as it increases green cover in the community, thus

reducing the urban heat island.

1.3.PROBLEM STATEMENT, RESEARCH QUESTION AND RESEARCH
OBJECTIVES

1.3.1. PROBLEM STATEMENT

Access to water, energy and food is one of the challenges faced globally, regionally in Southern
Africa, and nationally in South Africa. Population growth, an increase in resource intensive
lifestyles, climate change, and urbanization are all contributing to the degradation of natural
resources which are vital for human survival. Food prices are increasing drastically (Household
Affordability Index, 2021, p.3), and as a result millions of people globally are without sufficient
access to food (FAO, IFAD, UNICEF, WFP and WHO, 2020). High unemployment in developing
countries like South Africa is also perpetuating the number of people without access to food. The
Integrated Food Security Phase Classification Report (2021, p.1) stated that between “September
and December 2020, 9.34 million people in South Africa faced high levels of acute food
insecurity”. The report projected that about “11.8 million people are expected to face high levels

of acute food insecurity” (Integrated Food Security Phase Classification Report, 2021, p.4).

Access to energy is decreasing and, according to Roser and Ritchie (2019, p.4), “approximately
940 million people which is 13% of the world population do not have access to electricity”.
Countries like South Africa have until recently experienced extreme power cuts almost every day,
which does not only affect the productivity of businesses but also affects food production and
supply. This is because energy is needed in production and transportation of food. Therefore, a
decrease in energy resources directly impacts food production and supply. Water is one important
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resource, which is vital for human survival, as well as for the food and energy sectors.
Unfortunately, there has been shortages in the supply of water. The United Nations (2018) reported
that more than 2 billion people live in water scarce countries. Water scarcity directly impacts the
food systems because, according to the United Nations (2012, np), “72% of all water withdrawals
are used by agriculture”. Energy scarcity affects water supply, and water scarcity compromises
food production. All these three resources are closely linked, and one resource determine the

available and abundance of the other resources (Mabhaudhi, 2018, p.2).

The above information shows the challenges facing the WEF systems globally. It shows that
insecurity of these three resources is increasing rapidly; there is, therefore, an urgent need to
preserve these resources. Furthermore, there is a need to develop strategies that will ensure the
security of these systems and ensure that all people across the world have sufficient access to the
resources. Much research has been conducted on the water, energy and food nexus, since it’s
inception in 2011. Some authors have focused on water and placed it at the center of all nexus
components. A study by (Urbinatti et al., 2020, p.29) showed “the predominance in research of
two sectors “water-energy” or “energy-water” and “water-food.” The study critiqued nexus
research of being “water-centric” and further indicated that the focus on water alone undermines
the original intention of developing an explicit intersectoral perspective (Urbinatti et al., 2020,
p.29).

Some authors have looked at the nexus approach in relation to sustainable development, and in
particular the sustainable development goals. According to Lazaro (2022,p.6) “the nexus approach
can support sustainable development, with a focus on trade-off reduction and maximizing
additional benefits or synergies that outweigh the costs associated with greater integration across
sectors”. Water, energy and food are critical to sustainable development, with synergies and trade-
offs, that if not managed well can derail sustainable development efforts (World research
commission, 2017). Linked the WEF nexus to the sustainable development goals plays an
important role in ensuring that visibility is given to the SDG, thus contributing to them coming
into fruition. Current research that has been conducted on the WEF nexus is important, however
it is unfortunate that little research has been in relation to the WEF nexus and a critical component

which is land. As proposed by this research, land should be at the center of nexus discussions,
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because without land there can’t be food security, and without water and energy there can’t be
food security. Land is the component that properly links all the WEF components together, and it
is crucial in today’s age, of increased industrialization and urbanization. Failure to consider land
as an important factor in WEF discussions, will lead to land being excluded in important

discussions, that can ensure that adequate land is provided for urban agriculture practices.

1.3.2. RESEARCH QUESTIONS
This research seeks to answer the following questions:

- How can the WEF nexus framework help achieve water, energy, and food security?

- How does the WEF nexus framework and urban agriculture work together to ensure food security
is achieved?

- What steps can households in Gugulethu take to ensure that they are resilient enough to handle

any shocks or disturbances in the future?

1.3.3. RESEARCH OBJECTIVES
The objectives of this research are highlighted below:

- To identify and elaborate upon the multi-dimensional nature of water, energy, and food
interaction in urban agriculture

- To investigate how water, energy, and food promote food security

- To investigate how backyard farming increases the resilience of households during

external shocks and disturbances

20



1.4.STRUCTURE OF THESIS
This research study is organized into six chapters.

- Chapter one is the introduction chapter of the study. The chapter highlights the background
and contextualization of the research problem, objectives, and questions.

- Chapter two highlights relevant literature on the WEF nexus, urban agriculture, and
resilience.

- Chapter three focuses on the resilience theory which is the theory supporting this study. The
theory was applied in analysis to answer the research questions and objectives.

- Chapter four outlines the research methodology followed in this study. The chapter explains
and justifies the research design, population, and sampling techniques that were implemented to
answer the research questions.

- Chapter Five is a data analysis, presentation, and the discussion of findings chapter. The
qualitative data collected is presented and analyzed.

- Chapter six is a conclusion to the study. Recommendations and areas for further research are

offered. The recommendations and areas for future research are based on the findings of the study
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CHAPTER 2: LITERATURE REVIEW

2.0. INTRODUCTION
Over the years, we have seen an increase in water scarcity, an energy crisis, and millions of people

becoming food insecure. This birthed the need to develop sustainable ways of protecting the
resources that are currently under strain. The Water, Energy and Food (WEF) Nexus emerged as a
tool to help ensure that the world’s natural resources, people’s livelihoods, and the economy are
better able to adapt to and/or mitigate natural crises such as droughts. The WEF nexus is the study
of the interconnections and interdependencies between water, energy and food. The WEF nexus
emphasizes the importance of studying these three resources together, in order to eliminate

tradeoffs, and increase synergies.

Studying the WEF nexus in urban areas is important, because over the years there has been an
increase in urbanization, and industrialization which has led to a great demand of these resources
and has subsequently put a strain on these three resources. At the same time urban areas contribute
a lot towards climate change and global warming because of the complex activities happening in
the area. It is therefore imperative for all the actors (e.g. government, industry, and civil society)
in urban areas to understand the issues they are faced with and develop sustainable and resilient
ways to cope with current and future pressures and shocks. Some scholars argue that urban
agriculture can help address some of the socio-economic and ecological issues facing urban areas
through promoting food security and contributing to reducing the urban carbon footprint. Further
to this, urban agriculture, particularly backyard farming, also has the ability to save water, which
is a scarce resource and further encourages the effective and sustainable use of energy. This study
investigated urban agriculture practices, especially backyard gardening, in Gugulethu, Cape Town
using the WEF nexus as a lens. Furthermore, the resilience theory was used to investigate and
better understand the ways in which backyard farming can contribute to the resilience of

households.

This literature review presents the findings that were encountered when a study on the water,
energy, and food nexus was conducted. In Section 2.1 talks about the history and development of
the water, energy, and food nexus globally and nationally while Section 2.2looks at the different

links between the WEF nexus components. Section 2.3 looks at the WEF nexus and urban
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agriculture. The conclusion of this literature review presents a gap in the literature. The gap in the

literature must be in the body of the chapter, not in the conclusion.

2.1. WHAT ISTHE WATER, ENERGY AND FOOD NEXUS?
The WEF Nexus emerged in 2011 at the Bonn conference, which was titled ‘The Water, Energy,

and Food Security Nexus: Solutions for the Green Economy’. The WEF nexus emerged as a tool
to achieve water, energy, and food security and to achieve sustainable development. It came into
existence when the global community realized the urgency for sustainable solutions to deal with
the shortage of natural resources. The water, energy, and food nexus, according to Zeng, Cheng,
Li, & Ding (2018, p.627), “is interpreted as the interactions among different subsystems (water,
energy, and food) within the nexus system”. That is, the WEF nexus looks at how the different
systems interact together as one component. It looks at all three systems in terms of their
production, supply, and consumption and how they all affect each other. For example, it looks at
how the production and supply of water interact and can affect the production, processing, supply,

and consumption of food.

According to Akinsete, Koundouri and Landis (2022, p.2), “the WEF nexus is the study of the
connections, dependencies and relationships between three important resource sectors: Water,
Energy and Food, as well as the synergies, and conflicts”. The WEF nexus not only emerged as a
tool to ensure resource security but also to ensure the efficient management of these resources that
will also lead to sustainable development. Al-Saider & Elagib (2017, p.1132) reiterate this point
by stating that “the emergence of the WEF nexus was because of increasing resource interlinks
due to growing scarcities, recent resource supply crises, and failures of sector-driven management

strategies”.

Due to the sectors being interconnected, any attempt at eliminating challenges in one sector
directly affects the other sector which is why it is important to look at all the sectors holistically.
For example, “the expansion of coal mining in South Africa due to energy demand, has come into
conflict with agriculture and water resource managers in Mpumalanga and Limpopo Provinces”

(Simpson et al, 2019, p.9). This is why it is important to use a WEF nexus whereby there is co-
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ordination between all the sectors and the decisions taken in one sector do not negatively affect

the other sector.

Figure 2:1 WEF Nexus Framework presented at the Bonn Conference
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Figure 2.1 presents the first WEF nexus framework presented at the Bonn conference in 2011. In
this framework Hoff placed water in the center because of the belief that water plays a central role
in the nexus and the belief that “water acts as a state variable and at the same time a control variable

of change and is placed centrally in the nexus” (Hoff, 2011, p.16).

Subsequently, more WEF frameworks have been developed. For example, Conway et al. (2015)
developed a framework as depicted below which removed water resources at the center and
focused on available resources being at the center. The framework below focuses on the connection
between climate, water, energy, and food. It is believed that climate plays an important role in
determining medium-term water availability, potential agricultural production, and some
components of energy production and demand (Conway et al, 2015, p.843). Conway et al (2015)
believed that climate change combined with increasing demand associated with wider
socioeconomic development, will intensify interdependencies in the WEF nexus, particularly

shorter-term pressures associated with extreme events.

24



Figure 2:2 An Example of a Proposed WEF Nexus Framework
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Another framework that has been developed is by Karabulut et al (2015) which placed ecosystems
at the center of the nexus because ecosystems contribute to the provision of each component,
making it imperative to understand the role of ecosystems in securing food, water and energy for
human well-being Karabulut et al (2015, p.278). The framework by Karabulut et al added land
security in the nexus as it is an important component to human life and the economy. As millions
of people migrate to urban areas, demand for land for residential areas and business complexes is

increasing.

This means less land is being made available for agricultural activities, which promote food
security. Adding land security to the nexus is important because it sheds light on an important
factor which has not been given much attention in nexus studies. Lack of land security affects the
possibility of achieving food security in urban areas, and as highlighted previously, food insecurity
in urban areas is increasing drastically. Therefore, to contribute to decreasing food insecurity, land

needs to be added to nexus discussions.
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Figure 2:3 An Example of a Proposed WEF Nexus Framework
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2.2. LINKSAND INTERACTIONS BETWEEN WATER, ENERGY AND FOOD
The above figures show the interactions between water, energy, and food as a whole. The figures

show how water, energy, and food are interdependent and interconnected, and how all these sectors
need each other for the sectors to function optimally. The below section will speak of the direct

relationship between the various sectors, and how they affect each other.

2.2.1. WATER AND FOOD INTERCONNECTION
Water is a scarce resource that is central to the food production process. The food sector requires

sufficient water supply for it to operate efficiently. According to Agbonlahor et al (2021, p.3),
“more than 70 percent of all freshwater withdrawals are currently used for agriculture”. Lack of
sufficient and quality water may negatively impact food production and food security which is
already a problem globally and in most developing countries like South Africa. The general

household survey produced by Statistics South Africa in 2019 stated that “access to water declined
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in five provinces between 2002 and 2019” (StatsSA, 2019). Water scarcity is growing globally and

not just in South Africa, affecting poorer populations, and food producers.

Agbonlahore et al (2021, p.3) state that farmers across the globe, particularly in sub-Saharan
Africa, rely heavily on rainfall for food production. According to Molua (2002), agriculture is very
sensitive to weather and climate variables. Due to climate change, the world has faced many natural
disasters like droughts, floods, and temperature change. All of this affects the poor and developing
countries in Sub-Saharan Africa, because “agriculture plays a central role in supporting rural
livelihoods and economic growth over most of Africa” (Kotir, 2011, p.589).

2.2.2. ENERGY AND WATER INTERCONNECTION
The production of energy and water are interconnected; these two sectors need each other for their

production to take place. The United States Department of Energy (2014) states that water has
properties and characteristics that make it useful in the production of energy while energy has
properties that are required to treat and distribute water for human use. According to Lund and
Olsson (2017, np), water is needed for fossil fuel extraction, transport, processing, and power
generation. Mabhudhi et al (2018) stated that approximately 86% of South Africa’s electricity is
generated in coal-fired power stations. Generating electricity using coal requires huge quantities
of water, the very same water supply which is currently decreasing and under pressure. The energy
sector of South Africa has been under pressure for the past years, and the country has experienced

many power cuts/load shedding which has negatively impacted businesses and the economy.

In local food systems such as community and backyard gardens, energy can be a crucial resource
used to access to water. Water is a limited and scarce resource that needs to be used sparingly.
However, a possible solution to this problem is community and backyard gardens installing
boreholes, which are costly, but they have great benefits. Saayman and Adams (2002) looked at
the use of boreholes in private gardens in Perth, West Australia and suggested rolling out a similar
initiative in Cape Town. According to Saayman and Adams (2002, np), in Perth private boreholes
are used to tap a shallow phreatic aquifer for garden irrigation, the Government of Western
Australia encourages this practice. Cape Town has an opportunity to use water from the Cape Flats

Aquifer in a similar manner.
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For community and backyard gardens to access additional water through boreholes, energy will be
a crucial factor, this is because energy is needed in the pumping process of boreholes. This is an
example of the importance of collaboration between nexus systems, as there are benefits these
systems can leverage from each other. Regardless of the evident and strong relationship between
water and energy, not much has been done to ensure the integration of these two sectors to decrease
trade-offs. Caputo et al (2021) reiterate this point by stating that in policy and industry, water and
energy infrastructure are rarely integrated and rationalized. According to the International Energy
Agency, by 2035 the world’s energy consumption will increase by 35%, which in turn will increase
water consumption by 85%.

2.2.3. ENERGY AND FOOD INTERCONNECTIONS
Energy is needed in various stages of food production. For example, energy is needed in growing

food and transporting food. Energy and food are highly connected and an example of this was seen
in the war between Russia and Ukraine. According to the OCED (2022), Europe is highly
dependent on Russia for gas and oil and because of the war between Russia and Ukraine, gas prices
in Europe are now ten times higher than the previous year (OCED, 2022, np).

Over the past years, we have seen an increase in both the price of food (as indicated in Figure 2.4)
and of electricity and other fuels (as indicated in Figure 2.5). As different economies are growing
and developing this leads to an increase in the demand and supply for oil, an increase in demand
for oil leads to an increase in the price of oil which directly affects the price of food because of the
transportation costs of the food (affected by the petrol price) and the production process becomes

costly.
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Figure 2:4 CPI From March 2029 to January 2021

Consumer price index (CPI) of food products in South Africa from March 2019 to
January 2021
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Figure 2:5 CPI of Electricity from March 2019 to March 2020

Consumer price index (CPI) of electricity and other fuels in South Africa from March
2019 to March 2020
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Agriculture is becoming increasingly energy-intensive through increased use of fertilizers,
machinery, and groundwater pumping” (Bhaduri, Ringler and Lawford, 2013, p.618). The high
use of energy-intensive inputs in agriculture calls for the need to promote and encourage
sustainable agriculture, which includes using compost instead of fertilizer. Promoting sustainable

and green agriculture is not only good for the environment, but it also means people will eat
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healthier and organic food. The strong energy dependence of agriculture is reflected in the close
correlation between crop and oil prices, making high-input agriculture less profitable under higher
energy costs. Reducing the high dependence on energy in agriculture will also contribute to the
possible reduction of food costs, which will positively contribute to the food security of people,

especially the poor and marginalized.

2.3. THEIMPORTANCE OF INTEGRATING WATER, ENERGY, AND FOOD

2.3.1. GLOBALIZATION
Globalization is closely tied to the WEF nexus. Globalization is the interconnectedness and

integration of global markets. Due to globalization, global markets are highly dependent on each
other for resources, which can work as an advantage and disadvantage for the global economy.
The global financial crisis — of 2007 and 2008 — is an example of how globalization negatively
affected the global economys; it did not only impact the financial markets, but it also led to the food
insecurity of millions of people around the globe. The global financial and economic crisis pushed
100 million people into hunger in 2009 due to millions of people losing their employment, and at
the same time prices of food skyrocketed (World Food Summit, 2009). The WEF nexus can
“provide a transition to sustainability and decrease global challenges such as climate change,

globalization and the rapidly increasing demand for natural resources (Hoff, 2011, p.5)

2.3.2. URBANIZATION
The WEF nexus and urbanization are closely linked. The growing urban population requires large

quantities of water, energy, and food. As more people move to urban areas, there will be more
demand for these three resources which are already depleting according to forecasts (He et al,
2021; Kousa, 2020) Due to industrialization, the traditional ways of doing things have been
replaced with more efficient and technological ways. Rapid industrialization has also led to an
increase in energy intensive industries, while energy is becoming a scarce resource. Wolde-Rufael
(2005) highlighted that energy demand in sub-Saharan Africa is increasing because of rapid
urbanization and industrialization. South Africa has been going through an energy crisis that has
resulted in load shedding, which is not only bad for businesses but also bad for the economy.
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Secondly, due to urbanization, land which is an important factor in local food systems is highly in
demand. This can lead to land that was supposed to be used for producing food, to be allocated for
industries and businesses. An example of this is the Philippi Horticultural Area, in the City of Cape
Town. According to Bayat and VVolmink (2024, p.12), the PHA area encompasses more than 3,000
hectares, but the farmland has been reduced to approximately 1,884 hectares due to
industrialization, and new formal housing. This is unfortunate as the PHA is a large contributor of
vegetables produced in the City of Cape Town. Furthermore, it offers people employment
opportunities, which is important in protecting households’ livelihoods and ensuring their food
security. The decision to reduce the farming size of the PHA shows the importance of WEF nexus
thinking in policy making. In the place of WEF nexus thinking, careful considerations would be
made on the impact of reducing farm size, on food security on the city, however due to the WEF
nexus not being operational in local government policy decisions, decisions are taken that only

favor one sector.

2.3.3. CLIMATE CHANGE
Due to climate change, there is an urgent need to develop sustainable ways to preserve water, as

failure to do this will affect the food security of millions of people. Climate change directly affects
food security/agriculture because changing weather patterns reduce water availability for
agriculture. According to Dlamini et al (2024), climate change trends such as temperature increases
and increased frequencies of extreme weather events like droughts and floods affect water
availability and agricultural production. Recurring droughts and other extreme weather events
threaten the sustainability of agriculture, which directly affects the availability of food (Mabhudhi
et al, 2018).

A study conducted by Mazibuko and Letsoko (2024) in Enyezane, KwaZulu-Natal looked at the
impacts of climate change on food insecurity. The findings of the study indicated that climate-
related stocks, such as extreme weather events and changing rainfall patterns, have had adverse
effects on food security in Enyezane. These shocks disrupted agricultural activities, reduced crop
yields, and compromised the availability and affordability of food, thereby exacerbating food
insecurity in the community (Mazibuko and Letsoko, 2024, p.120). The Enyezane case study is a

perfect example of the implications of climate change on water availability and food insecurity. It
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is for this reason that there is a growing need for climate adaptation, for community and backyard
gardeners to be able to be resilient in the face of disturbances. Hoff (2011) stated that a nexus
approach is needed to help climate mitigation measures (e.g. REDD+2 or CCS3) be more ‘water

smart’ and adaptation measures (e.g. irrigation) to be less energy intensive.

2.4. MAIN CRITICISM OF THE WEF NEXUS
The WEF nexus has been studied extensively over the years, and there has been a consensus that

it is an important tool to achieve resource security and efficiency and reduce tradeoffs. The WEF

nexus has also been criticized. Some of the criticisms of the WEF nexus are as follows:

2.4.1. LACK OF OPERATIONALIZATION AND APPLICATION TOOLS
One of the main criticisms of the WEF nexus is that it cannot be applied in real life. Naidoo et al

(2021) stated that despite its potential, full adoption of the approach has been hindered by a lack
of actionable strategies to guide its practical application. The paper further states that the WEF
nexus fails to move from a theoretical model to an applicable model that can be used in decision-
making. There is no question of whether the links between water, energy, and food are true or not;
however, due to the complexity of these three resources it becomes rather difficult to move from a
conceptual framework to a workable and applicable tool. Galaitsi et al (2018) criticized the WEF
nexus by stating that the boundaries of the three sectors are too easily stretched or constricted to

create a workable framework for either research or policy implementation.

Another criticism based on the lack was operationalization of the WEF nexus was by Celico and
Kalvani (2024, p.11), where their paper stated that “a serious obstacle of a nexus is its
operationalization and its applicability by government and decision-makers”. The failure to apply
and operationalize the WEF nexus in real life and policymaking reduces the value of the WEF
nexus, as its true value will be in its application so that resource scarcity and sustainability can be
achieved. Due to the lack of operationalizing and applying the concept, Galaitsi et al (2018)
highlighted that it has not demonstrated a clear link to the improved resource management and

governance outcomes that underlie the value of a nexus approach.

Naidoo et al (2021) stated that “overcoming the barriers associated with the WEF nexus
operationalization is key to achieving the WEF nexus sustainability targets”. Over the years, the
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WEF nexus has gained popularity and a lot of research has been done, conceptual frameworks
have been critiqued, and new ones have been developed. WEF nexus research has shifted over the
years, and the focus has changed; however, not a lot of attention has been paid to shifting the WEF
nexus from being a conceptual framework to an operational tool that can be used. This calls for
more research to be done on developing an operational framework, which will guarantee that the

WEF nexus is actioned across countries, thus leading to the creation of resource security.

2.42. LACKOF COLLABORATIONAND INSTITUTIONAL BARRIERS
The WEF nexus is centered around the need for collaboration amongst the three sectors to achieve

resource security and maximize synergies. However, the WEF nexus has been criticized for the
lack of collaboration between the three sectors to achieve the goals of the nexus. Galaitsi et al
(2018) pointed out that cohesion is a challenge within the three institutional sectors. Each sector is
itself complex, and the complexities are multiplied by cross-sector linkages and place specificity.
Orimoloye (2022, p.7) highlighted the importance of collaboration between various sectors and
stated that this has not been possible due to science and policy historically having a poor level of
cooperation, as they typically have opposing aims and priorities. The paper further highlighted that
there is also significant doubt about governments’ role within the WEF nexus, as they do not appear
to be ready or equipped to establish a WEF nexus strategy.

Due to the WEF nexus not having a clear operational tool, it seems to be difficult for governments
and non-state organizations to collaborate and break institutional barriers. It is also worth noting
that the WEF nexus is fairly a new concept that is still developing, and this might be the cause for
the lack of an operational manual and collaboration. In Southern Africa, there is hardly any mutual
learning occurring across sectors, inhibiting the cocreation of knowledge from developing
multisectoral projects that can generate benefits for all three WEF nexus sectors (Tendai et al,
2022, p.304). This calls for more effort to be made not only by the state but also by the private
sector, as the WEF nexus benefits all parties.

Jones (2024) added to the critique of the WEF nexus by stating that governance often continues to
operate in silos without coordination and communication across the sectors and added that this is

exacerbated by the limited scholarship that focuses specifically on WEF nexus governance. As
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highlighted above, the WEF nexus is still a developing concept, that is evolving rapidly, and it is

therefore not a surprise that there currently is not enough literature that focuses on governance.

2.5. URBAN AGRICULTURE
The number of people living in poverty and unemployment has increased over the centuries. The

failure of many governments to provide job opportunities and decrease poverty has led to many
people looking for alternative ways of surviving, including urban agriculture. Urban agriculture is
defined as the “production of crops and rearing of livestock in urban and peri-urban areas”
(Mulenga, 2013, np). Urban agriculture contributes to creating sustainable livelihoods, food
security (Arku et al, 2012), and urban greening. The need for urban agriculture has increased and,
according to Mougeot (2006), there are over 200 million urban farmers in the world supporting a
total population of over 700 million people. Similarly, in Africa urban agriculture has expanded in
many cities and small towns, supporting a significant number of households in terms of income

and food.

The Global Development Network Research, in a study conducted in Zambia between 2008 and
2009 established that the two key reasons why urban residents engage in urban farming are food
security and income. “When the mines in Zambia closed, people turned to farming as a way of
getting an income and putting food on the table” (Mulenga, 2013, np). Urban agriculture has gained
popularity, not just globally and regionally, but also in metros and cities around South Africa. Cities
like the City of Cape Town, for example, have placed urban agriculture at the center stage for food
security and poverty alleviation. According to the City of Cape Town (2007, np), “the city will
follow a dual approach to urban agriculture i.e., on the one hand, it will focus on achieving
household food security (poverty alleviation and improved nutrition) and on the other hand on the

creation of income (economic development)”.

There are different forms of local food systems, such as community gardens, school gardens,
rooftop gardens, and home/backyard gardens etc. All of them are important and play different roles
in enhancing food security. However, for this research, we will focus on home/backyard gardening.

According to Galhena et al (2013, p.2), “Home gardens can be described as a mixed cropping
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system that encompasses vegetables, fruits, spices, herbs, and medicinal plants as well as livestock

that can serve as a supplementary source of food and income”.

Home gardens are not a new practice, they have been around for some time, providing relief and
assisting people. Miller (2003) states that when food became scarce in the past (e.g., during World
War I1) gardening and other forms of urban food provisioning were able to provide significant
benefits in terms of food production. Unfortunately, home gardens are not widespread and are not
considered ‘fashionable’ as they are supposed too. According to Michelle and Hanstad (2004),
there are five characteristics of home gardens, namely, 1) home gardens are located near the
residence, 2) they contain a high diversity of plants, 3) the production is supplemental rather than
a main source of family consumption, and income, 4) home gardens occupy a small area and, lastly,

home gardens are a production system that the poor can easily enter at some level.

The fourth characteristic which is home gardens occupying a small space is one of the
disadvantages of home gardening, which reduces the potential of home gardening to contribute to
food security. According to Lal (2020, p.871), home gardening plays an important role in
advancing food and nutritional security, while also strengthening the provisioning of numerous

ecosystem services (i.e., microclimate, water runoff, water quality).

Regardless of the belief that home gardens contribute to food security, some studies have
concluded that home gardens do not lead to food security. A study conducted in Ikageng in the
Northwest province investigated the potential of home gardens to contribute to food security. The
study concluded that home gardens fail to contribute to food security because 53% of the
respondents highlighted that they have a home garden because they have available space, and 25%
found that people had home gardens due to a lack of money to buy vegetables (Du Toit et al, 2022,

p.9).

Carstens et al (2021) assessed the potential of the establishment of home and community gardens
to alleviate food insecurity in South Africa and concluded that home gardens should mainly target
the alleviation of malnutrition, producing vegetables to augment cereal-based diets. Santos et al

(2022) stated that instead of considering home gardens as a solution to address food insecurity, we
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may consider them as a part of a broad answer to address the issue of offering a diversity of

nutritious foods, as well as the opportunity for positive health outcomes.

25.1. LOCAL FOOD SYSTEMS AND THE WEF NEXUS
There is a great need to look at the WEF nexus in relation to local food systems. Implementing

national policies that govern the use of the nexus resources is important, however it is also
important to ensure that local communities understand the importance of effectively managing
these resources, as policies alone will not achieve water, energy and food security. Studying local
community perceptions of WEF nexus resources and their interlinkages increases the
understanding of nexus resource management, which helps to improve food security (Wolde, 2019,

p.2).

Producing food locally, like any other form of urban agriculture, relies heavily on water resources.
A study was conducted in the Philippi Horticultural Area, which is an agricultural area that
provides 80% of Cape Town’s vegetable and is located in the Cape Flats Aquifer (CFA), which
supplies 30% of water in Cape Town (Bayat and VVolmink, 2024, p.12). Bayat and Volmink’s study
revealed that concerns have been raised about excessive water usage by farmers, which attributed
to neighboring residents criticized the City of Cape Town for not delivering on their promises of
potable water supply (Bayat and VVolmink, 2024, p.14). From this case study we see the impact that
local food systems like the PHA have on the availability and access of water. The PHA provides
millions of people with food, and income, which is good for improving food security, however at
the same time it reduces the availability and access of water for vulnerable people in nearby

townships.

In some areas, the lack of availability of adequate rain has made community gardens ineffective.
Naicker et al (2023) conducted a study that investigated the effectiveness of community gardens
in Umdoni Municipality, in Durban Kwa Zulu Natal. The case study revealed that 58.3% of
participants did not receive sufficient food from community gardens, while 41.7% reported
adequate supply. Only 15.8% achieved food security, with the majority (40%) experiencing
moderate food insecurity Naicker et al (2023, p.1). This led to Naicker et al (2023), concluding

that despite their establishment, community gardens appeared ineffective in substantially
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improving household food security. The study participants cited water concerns which led to them
not producing adequate food, which include high temperatures, accelerated water evaporation from
surfaces, and intensifying water scarcity. They shared that extreme weather events like droughts
triggered water shortages, subsequently limiting water availability for them (Naicker et al, 2023,

p.7).

From the case study of community gardens in Durban, we see the impact that climate change has
on the availability of water, and how this lack of access to water affects the food security of
households. It is for this reason that resilience is an important factor in improving the food security
of South Africans who live under harsh effects of climate change. Urban agriculture could also
promote techniques such as rainwater harvesting which decreases the water demand. Furthermore,
techniques such as greywater usage save water, and further reduce the demand for water resources.
More education needs to be done on such techniques as they promote sustainable use of resources,

and further reduce the strain on resources that are already under severe pressure.

Urban agriculture has evolved with time, more emphasis is placed on more effective ways to
produce more food, while reducing costs such as labor. This has led to an increased use of energy-
intensive products such as fertilizer. Such practices degrade the environment and negatively impact
food prices, as there is a correlation between an increase in energy resources (oil and fuel) and the
price of food. The high use and reliance on energy in the food sector requires a shift to sustainable
ways of producing food. For example, there needs to be a shift to promoting the use of compost
instead of fertilizer, which is good for the soil, ensures the reuse of waste, and is not energy

intensive.

Local food systems can also be used as a strategy to limit the extensive contribution of food
production on energy consumption and greenhouse gas emission. According to Qui (2023, p.2),
urban agriculture can mitigate energy consumption associated with the processing, distribution,
consumption, and disposal of food. Locally producing food reduces the energy resources needed
for distributing the food. Furthermore, when food is produced locally, there are shorter supply

chains, this reduces the fuel costs associated with distributing the food, which could reduce the
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cost of food. This is important because as highlighted many South Africans experience food

insecurity because of lack of income.

However, for the local production systems to fully contribute towards reducing the carbon
footprint, community and backyard gardeners need to have an understanding on the role of energy
in urban agriculture. Even though producing food locally reduces supply chains the use of energy
in community and backyard gardens is not as extensive as the use of water in urban agriculture.
This coincides with the findings of a study conducted by Wolde et al (2019) that investigated the
perception of community gardeners on the WEF nexus resources. The study uncovered that the
local community perceives water to be the second most important nexus resource component next
to food. However, the community understanding of energy sources is very low. The main premise
of the WEF nexus is the interconnectedness of the three resources, therefore in order to
successfully use the WEF nexus in local systems, there needs to be an understanding and

appreciation of all three resources.

2.6. CONCLUSION
In conclusion, this literature review has revealed that there is an urgent need to preserve the world’s

natural resources and save the world population from scarcity, lack, and hunger. The water, energy,
and food nexus has emerged to be a tool that can be used to ensure sustainable use and development
of resource security. Despite the belief from several studies that urban agriculture does not
contribute to food security, the literature reviewed in this chapter shows that home gardens have a
great potential to contribute to food security; however, the disadvantages that make home gardens
unsuccessful cannot be ignored. Land plays a huge role in making home gardening unsuccessful,
and as highlighted previously due to urbanization, and the land being allocated for businesses and
residential areas, there is less chance that land would be made available for urban agriculture.
Therefore, for home gardening to yield its results more attention needs to be given to it, and more

support needs to be given to it. This requires the help of the state and non-state actor
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CHAPTER 3: THEORETICAL FRAMEWORK

3.0. INTRODUCTION

Building resilient cities is at the top of the agenda for many countries around the world. The need
for resource security and resilience has increased drastically due to an increase in water scarcity,
depleting energy resources, and food insecurity. It is for this reason that countries need to build
resilient communities that will withstand any adversity. This study uses the resilience theory as a
theoretical framework. Resilience is all about the ability of a system to operate optimally after
experiencing an external shock. Resilience is important because as extensively explained
throughout the thesis, the water, energy and food resources are under pressure from external
shocks, these shocks threaten the ability of the systems to operate. The resilience of water, energy
and food are important because backyard farmers rely on these resources to be able to meet their

food security.

This chapter of the thesis is divided into five sections. Section one will provide definitions of
resilience and explain the importance of resilience in today’s society which is faced with climate
change, urbanization, and other factors that require a resilient system. Section two will discuss the
types of resilience; section three will discuss and explain the pillar of resilience. Section four will
speak of the resilience theory and the water, energy, and food nexus. Lastly, section five will speak

of the resilience theory and urban agriculture.
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3.1. CONCEPTUAL FRAMEWORK AND THE IMPORTANCE OF RESILIENCE

FIGURE 3.1 : CONCEPTUAL FRAMEWORK OF RESILIENCE THEORY

The four elements of a resilience framework
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Resilience has become popular in academia, governance, policy-making, sustainable development,
climate change adaptation, and hazard risk reduction. Resilience is not only used in the mentioned fields,
however other social science fields like psychology, social work, education, and even in the business
fraternity are using the term ‘resilience’. Resilience is commonly traced back to ecologist C.S. Holling,
who defined resilience as “an ecosystem’s ability to maintain basic functional characteristics in the face
of disturbance” (Holling, 1973, p.3). Resilience has since evolved, and many definitions have been
attributed to resilience. For example, according to Chelleri (2012, p.289), “resilience is about adapting
and reducing vulnerability, and the capacity of any system to deal with external changes whilst

maintaining its structure, functions and identity”.

The above diagram depicts the four important elements of a resilience. An example of the context can be
a system (water, energy or food) or a group of people (the research participants of this research study,
the GUFFI farmers). A disturbance can be in the health sector, financial sector or a natural disaster, like
the water crisis that affected Cape Town, and the recent Covid-19 pandemic, that affected the global
communities. The third element, which is capacity to deal with disturbances speaks of the ability the
context (people, system etc) has to be resilient in the face of the disturbance. This section of the
framework is the most important, as it deals with the core of resilience thinking.
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Adaptive capacity is a commonly used term in resilience thinking, as adaptation is seen as one of the
pillars of resilience thinking (Ribeiro and Gongalves, 2019). Adaptation is important because, due to
climate change, communities are faced with unprecedented changes; therefore, there is a need to adjust,
evolve, and improve the current way of doing. This allows the communities to be able to better handle the
next shock. Adaptation, according to the United Nations (2024), is a critical component of the long-term
global response to climate change to protect people, livelihoods, and ecosystems. Failure of a system to
adapt in the face of change will impact the ability of a system to resist future shocks. Mehmood (2016, p.
410) looks at resilience as being “associated with the notion of resisting any change and bouncing back to

the initial state”.

Another component that is important in resilience thinking is the ability of a system or community to resist
change. The resisting capacity is crucial in building long-term resilience. Resisting speaks to the ability
of a system or community to be robust enough to stand even amid changes or a disturbance. More effort
still needs to be put into ensuring that the global community can resist future shocks. According to Klein
et al (2003, p. 30), “In agricultural science, resilience is described as a specific system’s attributes relating
to, the number of disturbances a system can absorb and remain within the same state or domain of

attraction and that the system can self organize”.

Because the many definitions of resilience have been given from so many disciplines, it has been critiqued
for not having one agreed definition (Vernon, 2004; Carlson et al, 2012; Klein, Nicholas, and Thomalla,
2003), which therefore makes it hard to transform the term into an operational tool (Gongalves and
Ribeiro, 2019, p.4). Furthermore, it has been critiqued for confusing the various bodies of knowledge due

to not having one agreed-upon definition (Newell and Meerow, 2016, p. 2).
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3.2. TYPES OF RESILIENCE
The notion of resilience has evolved, and different notions of resilience have been developed such

as engineering resilience, ecological and social resilience. Engineering resilience, as defined by
Gunderson (2009, p.51), is “the amount of disturbance or time to recover back into equilibrium
following a disturbance”. This form of resilience talks about being able to retain the original form
after suffering a shock. Resilience emerged in the field of engineering to describe the capacity of
physical structures to withstand stress and shocks without structural change or collapse (UNU-
CPR, 2016, p.3). Engineering resilience focuses on how quickly a system can return to a “pre-
crisis’ state. This might not be possible in complex systems such as urban areas. Resilience should
not only be about returning to a pre-crisis state; however, there needs to be a focus on transforming
a system for it to be able to withstand another disturbance. Furthermore, it is important to realize
that complex systems such as urban areas might not return to their original state; therefore, there
is a need to develop a new system, post the disturbance that will ensure minimal pressure is

experienced in the event of another system.

Ecological resilience focuses more on transformation, instead of quickly returning to an original
state. Ecological resilience, according to Vale (2013), relates to the transformation of a given
system into a fundamentally new one following a certain degree of stress. Ecological resilience
describes how a system may transform in response to stress and help to build a post-crisis reality
that is more able to mitigate future shocks (UNU-CPR, 2016, p.3).

Ecological resilience is important in urban areas that are constantly faced with various changes.
There is a need to transform the current systems so that they may be able to be preserved through
future challenges. The current way of doing things, especially in urban, areas is not sustainable.
This is why there is a greater need for transformation to take place, so that urban areas may be
sustainable and resilient. According to Holl (1996), ecological resilience focuses on cases where
disturbances are not small and thus the system may not return to its current equilibrium, but it may

flip to another state.

Social resilience, on the other hand, is described as “the ability of groups or communities to cope

with external stresses and disturbances as a result of social, political, and environmental change”
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(Adger, 2000, p. 347). An example of external stress is the recent COVID-19 pandemic which
affected the livelihoods of millions of people in South Africa and globally. The COVID-19
pandemic was a health-related problem; however, it did not only affect the health sector. It also
affected the labor market because the various restrictions put in place prevented people from
working. Some people turned to home gardening, during this time for them to have access to food,
since they could no longer afford to access/buy food like before. A study by Millard et al (2022)
found an increase in home gardening during the pandemic. The study looked at the effects of the
pandemic on household’s food security and revealed that “self-produced food has grown in
importance for most households but to a much greater extent in income-loss households which
could be explained by the income-loss shock” (Millard et al, 2022, p.8). The increase in households
who started home gardening due to income loss, is an indicator to the importance of backyard
gardening as a resilience strategy during shocks and vulnerabilities that threaten the livelihoods of
people by pushing them into unemployment and possible poverty.

3.3. THE NEED FOR URBAN RESILIENCE
Urban areas are facing unprecedented changes, and this has increased the need for sustainable

development and the building of resilient cities. Urban resilience refers to a multidimensional
dynamic process among stakeholders aiming to prepare and adapt the urban environment to absorb
and recover from external and internal disturbances and reduce urban vulnerabilities (Kapucu,
2021, p.12). Climate change is one of the disturbances that has hit the global community. Terms
such as climate resilience and climate adaptation have increased, as the global community is under
pressure to build resilient cities that will prevail against any effects of climate change. The United
Nations (2023, np) stated that the faster the climate changes and the longer adaptation efforts are

put off, the more difficult and expensive responding to climate change will be.

It is for this reason that there is a focus on achieving the sustainable development goals which were
initiated by the United Nations in 2012. A number of the UN’s sustainable development goals
speak of resilience. For example, target 13.1 aims “to strengthen resilience and adaptive capacity
to climate-related hazards and natural disasters” (United Nations, 2015, np). Target 1.5 aims, by
2030, “to build the resilience of the poor and those in vulnerable situations and reduce their

exposure and vulnerability to climate-related extreme events and other economic, social and
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environmental shocks and disasters” (United Nations, 2015, np). Lastly target 11 aims “to make

cities and human settlements inclusive, safe, resilient, and sustainable” (United Nations, 2015, np).

Cities play a huge role in contributing to climate change. The United Nations (2024) stated that
cities host more than half of the global population. Climate change is exacerbated by human
activities, especially in urban areas which are the largest contributors to greenhouse gasses (United
Nations, 2020, np). Due to urban areas contributing extensively to climate change, it is important
for cities to drive initiatives that reduce greenhouse gas emissions, thus reducing the impact of
climate change.

Besides natural disasters caused by climate change, people living in cities are prone to poverty,
unemployment, food insecurity, and many more. Urban resilience, therefore, has to take into
consideration other factors affecting urban dwellers such as poverty. The United Nations (2013)
highlighted that urban resilience is important because it refers to building a diverse economy that
can weather economic downturns. Economic downturns need to be prepared for, and most
importantly avoided, because the effects are felt years after financial crises, and they have adverse

effects on people. An example of this is the 2008 global financial crisis.

The FAO (2008, p.1), highlighted that “the global economic slowdown, following the soaring food
price episode of 2007-2008 was at the core of the sharp increase in world hunger”. The FAO
further states that the financial crisis reduced the incomes and employment opportunities of the
poor and significantly lowered their access to food (FAO, 2008). The 2008 global financial crisis
and the recent Covid-19 pandemic are both proof of the importance of building a resilient city that
can withstand and recover from any crisis. Whether the crisis is natural or financial, cities need to

be better prepared to handle any crisis.

Some South African cities have also been committed to building sustainable and resilient cities.
The city of Cape Town and the eThekwini municipality, which are members of the resilient cities
network, have dedicated city resilience strategies. The city of Cape Town’s strategy has a bottom-
up strategy that involves all Capetonians from all walks of life in the building of a resilient city.
The city of Cape Town’s resilience strategy is comprised of five pillars which are “A

44


https://www.worldbank.org/en/topic/urbandevelopment/overview#%3A~%3Atext%3DToday%2C%20some%2056%25%20of%20the%2Cbillion%20inhabitants%20%E2%80%93%20live%20in%20cities

compassionate holistically- healthy city, a connected climate-adaptive city, a capable job-creating
city, a collectively shock-ready city and a collaborative forward-thinking city” (Cape Town

resilience report, 2019, p.14).

The Durban resilience strategy, on the other hand, has a top-down approach, and the two priorities
in this strategy are “collaborative informal settlement action and integrated and innovative
planning at the interface between municipal and traditional governance systems” (eThekwini
municipality resilience strategy, 2017, p.6). Unfortunately, not all cities and metros in South Africa
have developed a resilience strategy, considering that South Africa has high levels of poverty and
unemployment. Should any shock, whether internal or external, hit South Africa, millions of
people will be affected.

3.4. RESILIENCE THEORY AND THE WEF NEXUS
Increasing water, energy, and food security has become a huge focus for governments,

policymakers, non-governmental organizations, and other relevant institutions. Bormann and
Gulati (2014) highlighted that in South Africa, water, energy, and food security form the basis of
a resilient economy. According to Hogeboom et al (2021, p.1), resilience thinking is “increasingly
promoted to address the challenges of the 21st century: providing water, energy, and food to all,
while staying within the limits of the Earth system that is undergoing climate change”. Resilience
thinking offers an opportunity to ensure that the WEF systems can withstand any shock, and still

be available for the population to utilize.

As previously highlighted, the world’s water resources are depleting. A sustainable and resilient
water resource has to be available to people regardless of the effects of climate change. Climate
change is exacerbating existing water stress and is already generating a measurable impact on the
water cycle, altering the quantity and quality of water (World Economic Forum, 2024). Extreme
variability in rainfall and river discharge across Africa has had negative and multi-sector impacts
across water-dependent sectors such as energy and food sectors (IPCC, 2022, p. 1291). Due to
water, energy, and food being interconnected, there is a need to develop a resilient water system

so that the effects of water shortages do not spill over to the energy and food sectors.
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Achieving water resilience is possible. Reduced drought and flood risk, and improved water access
can be delivered by climate scenario planning, monitored groundwater use, rainwater harvesting,
and water reuse (IPCC, 2022, p.1293). Initiatives such as rainwater-harvesting and water reuse are
not only important for managing water resources; they are also important in the food sector because
they can be applied by backyard farmers to access water for their gardens. It is projected that
“global warming will negatively affect food systems in Africa by shortening growing seasons and
increasing water stress” (IPCC, 2022, p.1291). Therefore, any practices to improve access to water

would go a long way in preserving water resources.

Food is essential for survival. However, not everyone has access to adequate food, and not
everyone can afford to purchase the food they need. There is a need to build a resilient food system
so that people’s livelihoods can be enhanced. A resilient food system may not be the same for all
countries. For example, in certain countries, increasing food production may be the solution to
having a food-resilient system. However, for a country like South Africa that produces its own
food, however, food insecurity is still highly prevalent, there is a need to ensure that the food
system in place is resilient. A resilient food system can provide food to all people, regardless of
any shock experienced. In countries with low food production, initiatives such as urban agriculture
and backyard farming are good examples of developing a resilient food system. In such countries,
the ability to produce your food will increase food security. Furthermore, in such countries, people
who produce their food may be protected from high food prices, because they would rely on

themselves for producing some of their food needs.

Building a resilient food system in South Africa might not be as simple as encouraging people to
produce their food. According to AfriFOODIinks (2024, p.66), “South Africa is considered to be a
food secure country, as there is currently enough food to feed all residents; however, the unequal
distribution of and access to this food means that there are many people in South Africa who live
with severe levels of food insecurity”. According to Ziga and Karriem (2023, p.8) “poverty is the
root cause of food and nutrition insecurity in South Africa”. The high levels of unemployment and
poverty in South Africa mean that millions of South Africans cannot afford to buy food and are
therefore severely food insecure. Thus, developing a food-resilient system in South Africa needs

to take the high levels of inequality, poverty, and unemployment into consideration.
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Achieving resilience in energy will be beneficial for all three sectors (water, energy, and food
sectors). Achieving energy security and energy resilience could also be beneficial in climate
change mitigation because greenhouse gases are the largest contributors to climate change. South
Africa has had an ongoing crisis that has cost the economy billions of rands. Coal is South Africa’s
primary energy source. Electricity in South Africa is produced mainly in Eskom’s power plants
which over the years have been poorly maintained. According to Mabhaudhi et al (2023, p.99),
“these coal-fired plants substantially impact water as they use a significant amount of it throughout

each electricity generation process, especially the cooling process”.

Solutions have been sought, to reduce the current energy crisis in South Africa. Pandarum et al
(2023) proposed circular energy utility interventions (CEIl) as solutions to achieve energy security
and resilience. The CEIl interventions that were proposed are “renewable energy technologies such
as solar PV and onshore wind, energy storage, energy efficiency solutions, and waste-to-energy

solutions, were considered the most appropriate (Pandarum et al, 2023, p.26).

Energy efficient initiatives that reduce the dependence of South Africa’s energy production on coal
are important not only to the energy sector but to the water sector as well. This is because “coal-
fired power plants with wet cooling systems consume far more water than most other energy
technologies” (Mabhaudhi et al, 2023, p.838). Therefore, less reliance on coal for energy

production reduces the demand for water in energy production.

Achieving resilience in the water, energy, and food sectors will have cross-sectoral benefits
because these three sectors are interdependent. The need for resilience in these three sectors, where
there is high demand but little resource available, is important for sustainable development and the
survival of people and the economy.

3.5. RESILIENCE, HOME GARDENING and the WEF NEXUS
3.5.1. LOCAL FOOD SYSTEMS RESILIENCE

Local food systems according to Feenstra (2014, p.1) are referred to as ‘community food systems’

are collaborative networks that integrate sustainable food production, processing, distribution,
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consumption in order to enhance the environmental, economic and social health of a particular
place.

According to Bene (2020), resilient food systems are characterized by their ability to sustain food
security and functionality despite disruptions like economic crisis, natural disaster or pandemic.
The recent COVID-19 pandemic revealed the need for resilient cities and resilient local food
systems. The strict lockdown measures affected the livelihoods and food security of many people
around the world and many South Africans. As such this necessitated the need to protect food
security by reducing global trade and boosting national production and building local systems that
support localized food system Wood et al (2022, p.23). As much as there is a need to build localized
food systems, the COVID-19 pandemic revealed that the current local food systems are not

resilient enough to withstand any external shocks.

We see this in a study conducted by Paganini et al (2020), in Cape Town, Indonesia, Mozambique
and Zimbabwe that discovered that local farmers in these areas were not resilient enough to
withstand the effects of the pandemic and various lockdown measures. Farms in countries that
applied lockdown measures were not regarded as ‘essential services’ resulting in farmers being
unable to access their farms and markets Paganini et al (2020, p.10). It is commendable that the
various farmers included in the case study sought resilience by producing their own food through
backyard gardening (Paganini et al, 2020). This shows the value and importance that backyard
farming has, especially in times of great need. However, this does not negate the need to build

resilient local food systems, to ensure that these food systems can withstand any shock in the future.

By nature, local food systems are meant to achieve resilience for cities and communities. This is
due to their ability to decentralize the production of food to local areas, thus promoting shorter
supply chains. This is particularly important in today’s age where globalization has taken center
stage, which opens different cities and communities to external shocks should there be a
disturbance in one country. The de-centralization of food production is important for consumers
as well as it has the possibility to protect consumers have high food prices. As indicated in the
literature review section, high food prices are one of the reasons why many households are food

insecure, due to not having enough income to purchase food.
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Paganini et al (2020) proposed the below food systems resilience framework, adapted from the
resilience framework proposed by Bene et al (2013). When describing the below framework,
Paganini et al (2020, p.3) explained that communities coping capacities cushion shocks while their
adaptive capacities build on the immediate environment within the family and community and
provide the flexibility to cope with shocks. The transformative capacity is the solution space that
provides the opportunity to create longer-term change to sustainably improve the community and
household food system. Coping, adapting and transforming are seen as the main principles needed
to become resilient. Using this framework provides systems and communities the opportunity to

be resilient against any shock.

The salient point of the framework is the fact that “resilience emerges as the result not of one but
all of these three capacities: absorptive, adaptive and transformative capacities, each of them
leading to different outcomes: persistence, incremental adjustment, or transformational responses”
(Bene et al, 2013, p.21).

Figure 3.2: Food Systems Resilience Framework
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More work and understanding still needs to be done in order to apply such a framework in real life
scenarios. The resilience of community and backyard gardens is important as there is a need to

strengthen local food systems capabilities, in the face of an ever-changing world. Furthermore, for
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home gardens to contribute effectively to the resilience and food security of households, it is

important to cascade such frameworks to the grassroot levels.

3.5.2. THE CONTRIBUTION OF HOME GARDENING IN WEF RESOURCES
RESILIENCE

Urban agriculture has great potential to contribute to building a resilient city. Backyard gardens
in particular contribute significantly to water, energy, food security, and resilience. As highlighted
previously water resources are depleting, and therefore it is of paramount importance to build a
resilient water system. Sustainable backyard gardening is one of the avenues that can be used to
build a resilient water system. According to Desta and Ebissa (2022), rainwater and flood
harvesting are important in building a water-resilient city. Encouraging urban farmers to
implement techniques such as rainwater harvesting and greywater usage will reduce the water

demand and will also contribute to saving water.

Another important practice that contributes to a resilient and sustainable water resource is
mulching. According to Kapari et al (2023), mulches are more effective at retaining moisture
during periods of higher rainfall, dryness, and sparse canopy cover, such as during the vegetative
stages of crop growth. Retaining soil moisture is critical in agriculture. It was highlighted by
Robock (2003) that soil moisture is the amount of water in the active layer of the soil; it is
extremely important because it is the main source of water for agriculture and natural vegetation.
Implementing such techniques, and contributing to water security is important because, as Hoff
(2011) highlighted, a lack of water security can lead to increasing energy demand and vice versa.

In terms of energy use, urban agriculture may contribute to the reduction of the unnecessary use
of energy resources. Due to energy resources contributing excessively to greenhouse gases, there
is an urgent need to reduce energy consumption and encourage the use of renewable energy
resources. When food is produced locally, the energy resources needed to transport food for a long

distance are saved, as there is a shorter transportation route.
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This is also important for consumers because when more oil/fuel is needed in transporting food, it
increases the price of fuel, which directly increases the price of food. At a small-scale level, urban
agriculture (particularly backyard farming) also contributes to the reduction of energy
consumption. The use of compost instead of fertilizer contributes greatly to reducing energy
consumption. Furthermore, the use of compost further contributes to environmental sustainability

because kitchen waste is reused to make compost.

In terms of ‘food’ element of the WEF nexus, home gardens are well positioned to contribute to
the food security of households. Home gardens can be a coping strategy for households, during
difficult time (this is not to assume that home gardens are only valuable during tough times only),
like unemployment, an economic downturn that affects the buying power of people or an ‘event’
like the recent COVID-19 pandemic. A study conducted by Mead et al (2021) concluded that home
food growing may have had a protective effect on levels of well-being and food insecurity at the
start of the COVID-19 lockdown.

This was concluded after the authors conducted a study with 477 UK-based adults. They
discovered that “those engaged in home food growing reported higher levels of well-being and
lower levels of food insecurity than those who were not engaged in home food growing. Home
food growing was associated with lower food insecurity” Mead et al (2021, p.11). Although home
gardens have a great potential for enhancing food security, more work still needs to be done to
encourage, support and incentivize home gardening to make it households effective in achieving
food security.

In conclusion this chapter presented a theory that can be used to achieve water, energy and food
security. An understanding of resilience and the resilience theory is important for state officials,
communities and households because it offers solutions to solve some of the 21% century
challenges such as water shortage and food insecurity. More work still needs to be done in putting
the resilience framework into practice, as the frequency of shocks and disturbances is increasing,

and most of the time no prior warning is granted.
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CHAPTER 4: RESEARCH METHODOLOGY

4.0. INTRODUCTION
This chapter presents the research methodology followed in the study. A research methodology is

important as it is the blueprint that the researcher follows when conducting a research project. The
research methodology section is also important for the person reading the research thesis, as it
answers the question of how the research collected the required data. This chapter outlines the
research instruments used for data collection, the sampling criteria applied to select the study
population, and the method followed in the data analysis. Subsequently, we indicate various steps
taken to study the research problem. Finally, the ethical considerations followed by the researcher
are presented.

4.1. RESEARCH DESIGN
According to Boru (2018), a research design is a plan of how the research will be conducted. The

research design refers to how a researcher puts a research study together to answer a question or a
set of questions. A research design is “the glue that holds all of the elements in a research project
together” (Akhtar, 2016, p.68). The research design is a breakdown of how the researcher intends
to carry out the research and ask the research questions. This study falls under the interpretative
research paradigm, whereby qualitative data was collected, analyzed, and interpreted. This
research design includes the research methodology, data collection tools, data processing, data
analysis, and data presentation.

4.2. RESEARCH METHODOLOGY
Research methodology, according to Gounder (2012, p.13), is the “procedures by which

researchers go about their work of describing, explaining and predicting a phenomenon”. A
research methodology is also known as the structured process of collecting data, and it covers the
techniques used to carry out the research. There are two types of research methodology, namely,
qualitative and quantitative. Quantitative research is a positivist form of research paradigm, it

collects and analyzes numeric data, using tools such as questionnaires. Positivistic researchers
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believe that “the social world consists of concrete and unchangeable reality which can be
quantified objectively” (Rahman, 2017, p.102). Qualitative research is a form of interpretive
research paradigm, interpretive researchers believe that “the reality is socially constructed by the
humans which can be changed and understood subjectively” (Rahman, 2017, p.102). Qualitative
research collects and analyzes non-numeric data and uses tools such as interviews and participant

observation.

This study used a qualitative research methodology approach. Qualitative research is “descriptive,
and it aims to get the meaning, feeling and describe the situation” (Gounder, 2012, p.9). Qualitative
research was chosen because of the nature of this study. This study investigated the role that the
WEF nexus plays in backyard farming, it involved getting descriptive stories from the farmers
therefore the qualitative research methodology was best suited. This study also investigated the
role of the resilience theory and WEF nexus in achieving water, energy, and food security. This
cannot be investigated using numeric data, which is why qualitative. The qualitative research
methodology was chosen because it allows a detailed explanation of people’s life experiences and
allows interpretation of the means of people’s actions (Rahaman, 2012). This was useful during

the data collection process.

4.3. DATA COLLECTION METHODS

4.3.1. SEMI STRUCTURED INTERVIEWS

Semi-structured interviews “offer a more flexible approach to the interview process because they
allow for unanticipated responses and issues to emerge” (Cronin et al, 2009, p.310). In semi-
structured interviews, an interview schedule may be used but the researcher is given the liberty to
ask on-the-spot questions which were not in the interview schedule and were not pre-determined.
According to Mushuri et al (2022, p.22), semi-structured interviews “allow for researchers to
acquire in-depth information and evidence from interviewees while considering the focus of the

study”.

Conducting semi-structured interviews was helpful in this research because in-depth knowledge
was acquired. The researcher came to the interviews with pre-determined questions, however,

more knowledge which was not anticipated, about the research was shared. A common
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disadvantage of semi-structured interviews is that they are time-consuming (Adams, 2015).
Although this might be true, this cannot be seen as a disadvantage because the time spent during
semi-structured interviews is not time wasted. However, valuable insights are being gathered
during that time, which is beneficial for the research. Semi-structured interviews were chosen in
this study because such interviews are a huge tool to extract more information from the
participants. After all, they give the researcher the opportunity to ask open-ended questions. 13

semi-structured interviews were conducted.

4.3.2. FOCUS GROUP DISCUSSIONS
A focus group discussion is an interview with a group of individuals who are selected to gain

information about their views and experiences on a particular topic (Gibbs, 1997). In focus group
discussions, the researcher takes the role of an investigator and moderator, while the participants
do most of the talking with the guidance of the moderator. This study purposefully selected 5 urban
farmers from the Gugulethu Urban Food Forest Initiative (GUFFI), who shed light on the role of
water, and energy in their home gardens. They further shared about the challenges they have come
across as backyard farmers, and how they subsequently developed ways to improve their

resilience, to be protected from any harsh disturbances or shocks that may take place.

4.3.3. PARTICIPANT OBSERVATION

Participant observation is “a tool for collecting data about people, processes, and cultures in
qualitative research” (Kawulich, 2005, p.1). Participant observation involves the researcher going
into the field and observing how the participants go about their daily lives. This is done to gain
more information and insight about the topic being studied. Participant observation is important
because it allows the researcher to gain important information that the participants might not have
shared during the interviews. When the researcher observes the participants, he may also gain an

understanding of some of the things the participants shared during the interview.

In this study, the researcher observed the participants in their gardens, and pictures were taken,
which are presented in the data analysis chapter. Participant observation intended to gain more

understanding of how the farmers practically produce their vegetables. The researcher gained
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valuable knowledge because a glimpse of how compost is made was given. Furthermore, during

participant observation, the farmers showed the researcher the process of making mulch.

4.3.4. SAMPLING TECHNIQUES

Sampling involves “the selection of a subset of the population of interest in a research study”
(Turner, 2020, p.9). Collecting data from everyone in the population is time-consuming, costly,
and hard to administer which is why selecting a few people from an entire population is advisable
in qualitative research. There are two types of sampling methods, namely, probability sampling
whereby each participant has an equal chance of being selected to be part of the study (Turner,
2020), and non-probability sampling whereby participants do not have an equal chance of being
selected to be part of the study. This research made use of two non-probability sampling methods,
namely purposive sampling and snowball sampling. Purposive sampling, which is also known as
judgment sampling is defined by Taherdoost (2016, p.23) as “a strategy in which particular
settings, persons or events are selected deliberately to provide important information that cannot

be obtained from other choices”.

Snowball sampling “uses a few cases to help encourage other cases to take part in the study, thereby
increasing sample size” (Taherdoost, 2016, p.23). This research made use of two non-probability
sampling methods, namely purposive sampling and snowball sampling. Purposive sampling,
which is also known as judgment sampling is defined by Taherdoost (2016, p.23) as “a strategy in
which particular settings, persons or events are selected deliberately to provide important
information that cannot be obtained from other choices”. Snowball sampling “uses a few cases to
help encourage other cases to take part in the study, thereby increasing sample size” (Taherdoost,
2016, p.23). The GUFFI farmers were deliberately chosen because they were identified as the only
group of farmers, in the Cape Town area that can provide useful information that can be used in
this research study. Due to when GUFFI was started ( at the beginning of the Covid-19 pandemic)

they provide useful information of how urban dwellers can be resilient in the face of disturbances.

The GUFFI farmers further reveal the importance of urban farming in supplementing one’s

income and being able to provide food in times of a great trouble, like a pandemic. Furthermore,
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the number of farmers in GUFFI is small, which means purposive sampling was best suited. By
using purposive sampling, the researcher chose farmers who are most knowledgeable about the
concepts tackled in the research(i.e. the coordinator of GUFFI, and the team leader of the back
yard farmers), these farmers referred the researcher to other farmers who they thought can add
value to the research. This sampling process of referrals is better known as snowball sampling or

chain referral sampling.

4.4. DATAANALYSIS
After the data was collected the researcher analyzed the data, this was done to provide a clear

research report. “Analyzing qualitative data involves immersing oneself in the data to become
familiar with it, then looking for similar patterns and themes” (Kawulich, 2004, p.96). Qualitative
data analysis aims to describe and understand respondents’ lives and experiences, describe the
range and diversity of respondents’ experiences, and amplify respondents’ voices. Thematic data
analysis was used in this study. Thematic data analysis, according to Rosario (2023, p.2),

“involves the identification of themes through careful reading of data that are transcribed”.
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The researcher followed the six thematic data analysis steps developed by Braun and Clarke

(2006), which are as follows:

Step one: familiarizing yourself with your data
The researcher focused on reading and re-reading the interview noted to better understand the data
collected. After reading the interview transcripts, the researcher transcribed all the interviews from

audio to text.

Step two: Generating initial codes
The researcher generated the initial codes from the transcribed data. The researcher made sure that

the generated codes are in line with the research objectives.

Step three: Searching for themes

After the codes were generated, the researcher grouped themes. The following themes were
generated:

Theme 1: motivations for starting urban farming (food and nutrition security)

Theme 2: Limited access to land

Theme 3: Lack of access to water

Theme 4: Lack of resilience

Step four: Reviewing themes

After grouping the themes and writing them down. The generated themes were reviewed to
ascertain whether they aligned with the objectives of the research.

Step five: defining and naming the themes

After going over the categories that were refined from the information, the researcher was in a

position to interpret the data.

Step six: producing the data analysis section

When all the above steps were completed, the data analysis section was written. In this chapter,
the data was presented and analyzed.
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4.5. ETHICAL CONSIDERATIONS
Following ethical guidelines is important in research. Research ethics are focused on the

researcher's ethical behavior in terms of obtaining research information and reporting the results
(Franklin, 2021, p.11). This research followed the correct ethical guidelines before the research
started, throughout the research, and till the research paper was written. The research only
commenced once approval from the University of Western Cape’s Senate, and Economic
Management Science Higher Degrees Committees was received. The following ethical guidelines

were used.

45.1. VOLUNTARY PARTICIPATION
Interview participants are an integral part of qualitative data analysis, and they should always be

protected. “A major tenet of research ethics is that participation must be voluntary, no one should
be forced to participate” (Babbie and Mouton, 2008, p.67). In upholding this guideline, the
researcher ensured that the participants were given an information sheet. The information sheet
details what the research is about, and further states that the participants are free to withdraw at
any point during the interview. After the participants read the information sheet, the researcher
explained further what was written in the information sheet and made sure that the participants
understood everything written. The interview sheet is an official document from the university,

that has the details of the university, the student, and the supervisor.

452. ANONYMITY AND CONFIDENTIALITY
Due to the information that participants share during qualitative interviews, keeping their identity

is important. A way of protecting participants is by ensuring confidentiality (Bryman, 2012), in
keeping up with this guideline the researcher ensured to maintain the privacy of all interview
participants throughout the data collection process. When transcribing the interviews pseudonyms
names were used to conceal the identity of the participants. Furthermore, the transcripts gathered
from the interviews were kept in a secure and password-protected folder. This is to ensure that no

one has access to the recordings.
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4.6. SUMMARY
This section of the thesis describes the methodology used in collecting the data required in this

research. Details on the study design, research methodology, data collection methods, and data

analysis steps were explained in great detail. The next chapter presents the findings of the research.

CHAPTER 5: DATAANALYSIS AND INTERPRETATION

5.0. INTRODUCTION
This chapter presents, analyzes, and interprets the data from the data collection process. Data

analysis is a critical part of research because it is a practical way to validate or disagree with what
the literature says. Data analysis also brings to life what the literature says because it is factual and
real-life evidence. Moreover, data analysis is collecting, transforming, cleaning, and modeling data
to discover the required information (Dibekulu, 2020, p.1). Data analysis is crucial because it
identifies gaps in the literature and pinpoints limitations and other important factors that the
literature may overlook. To gather the data analyzed in this chapter, 20 semi-structured interviews

were conducted with members of the Gugulethu Urban Food Forest Initiative (GUFFI).

The objective of this study was to: (1) identify and elaborate upon the multi-dimensional nature of
water, energy, and food (WEF) interaction in urban agriculture, (2) investigate how urban
agriculture promotes food security, and (3) investigate how urban agriculture contributes to
building resilient backyard farms. To address these research objectives, this chapter will be
organized as follows: section 5.1 will present the demographic information of GUFFI backyard
farmers. This section speaks to objective two of the study, which investigated how urban
agriculture promotes food security. Demographic information comprises age, gender, and

employment status.

Section 5.2 discusses the role of the water, energy, and food nexus in urban agriculture. This section
focuses on objective one, which studied the multi-dimensional nature of WEF. We reveal how
water, energy, and food are interconnected in home gardening activities, and how their presence is
important for successful backyard farming. The importance of water in urban agriculture is

highlighted. Furthermore, we look at how the lack of access to water threatens the food security of
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Gugulethu backyard farmers. This section further speaks on the role of energy in urban farming.
It is highlighted that energy is a crucial part of urban agriculture; however, amongst the backyard

farmers of Gugulethu, energy or the lack of energy did not affect them as much as the lack of water.

Section 5.3 of this chapter investigates the role of urban agriculture in promoting food security. In
this section, the focus is research objective two, which investigated the role of urban agriculture in
promoting food security. Food insecurity is a huge challenge in today's urban areas, as there has
been an increase in urbanization, and there has been a growing need for urban dwellers to be food
secure, despite the challenges they face, such as unemployment. This section highlights factors
such as lack of access to adequate land, and limited social capital, that threaten the attainment of
food security. Section 5.4 highlights the role of urban agriculture in building resilient urban
communities. The focus of this section is on research objective three which looks at the role of
backyard gardening in building resilience. The section highlights the importance of resilience in
urban areas and provides examples of how the backyard farmers in Gugulethu contributed to
building a resilient community. Section 5.5 summarises and concludes the chapter.

5.1. DEMOGRAPHIC INFORMATION OF GUFFI FARMERS

5.1.1. AGE
Age offers a crucial clue on whether urban agriculture is a sustainable tool for people to use,

regardless of their age. Age is a contributing factor to increasing food security amongst urban
dwellers. Some authors argue that urban agriculture contributes to food security and ensures
income generation (City of Cape Town, 2007, p.4; Carstens et al, 2021; Galhena et al, 2013).
However, the data show that the older generation is more likely to be involved in urban agriculture.

This makes one wonder why the youth does not see urban agriculture as an income generation tool.

A study conducted by Filmer and Fox (2014) revealed that the youth view agriculture as a sector
of 'last resort and low productivity’ and rather opt for wage employment in urban areas. During the
interviews, a lady named Nozipho —who is a mother and identified herself as a community builder

— spoke on how she saw a lot of young people being affected by the Covid-19 pandemic because
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they lost their jobs, yet they were uninterested inhome gardening. Nozipho expressed the following
“When Covid started, | organized the youth to start their gardens so that they can sell their
vegetables and earn money. The youth was not interested because they believed they would not get

paid”.

It is not only the youth of Gugulethu who find home gardening uninteresting. In a study conducted
in the Eastern Cape, Moler (2005) it was discovered that urban farming was un-fashionable and
undesirable to the youth. The author discovered that the older generation was more motivated to
start urban farming. The interview participants of this study shared that their reasons for growing
food “went beyond basic needs for food security and livelihoods and included aesthetics, morality,
and health and well-being (Moler, 2005, p.65). This shows how the older generation values home
gardening and sees it as a holistic attempt at improving their lives. The age distribution amongst
GUFFI farmers coincides with what the literature states, namely, that the older generation

participates more in urban agriculture as compared to the youth.

Of the interviewed participants only two were young people (between 25 and 31), an interesting
fact is that neither started farming due to the need to increase their food security or the need to earn
an income. A young lady named Mihlali shared that she started gardening as a hobby because she
had green fingers. Mihlali further stated that she stopped gardening in university due to the load
of her schoolwork; however, she started gardening again during the Covid-19 pandemic, because
at home food was needed, and she saw an opportunity to start a garden. The ‘young lady with
green fingers’, as she described herself, is one of the few GUFFI farmers who were also able to

start a business through their urban agricultural activities.

The second youth participant is a gentleman named Vusi, who also did not start gardening due to
the need to increase food security or income generation. Vusi stated that he was invited to a
community event organized by GUFFI. Because he loved community development, he decided to
attend other community development events and, after a few months, he fell in love with gardening
and ended up starting his own garden. The reasons stated by Mihlali and Vusi on why they started
farming, coincide with the results of the study by Filmer and Fox (2014), which highlighted that

young people do not see urban agriculture as a way to earn income. However, there is an
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opportunity to attract youth like VVusi who are passionate about community development, or people
like Mihlali who have a passion for nature. Attracting young people with the things they love the
most will draw them to home gardening and later on they will see the benefits, and they will be on
a path to increasing food availability in their homes.

Table 5. 1: Age Distribution Amongst GUFFI farmers

Age group Frequency
25-31 2
32-38 2
39-45 3
46-52 4

2

6

52-59
60+

Source: Author’s Field Data

It is worth concluding that age plays an important role in the ability of a community to be food
secure. If a community is comprised mostly of young people, who do not view urban agriculture
as a way to improve their food security, then that community will be filled with food insecurity
and hunger-stricken households. According to Feighery et al (2011, p.28), “With an estimated 1.2
billion individuals entering adulthood in the coming decade policies and programs should target
youth as a vulnerable population, but also as one that can greatly enhance food security within
their nations and communities”. The youth have an important role to play in making their homes
and communities food secure; however, more knowledge and exposure are still needed for them

to see the great potential that home gardening has to offer.

5.1.2. GENDER
The gender distribution of GUFFI farmers is captured below in Table 5.2. Out of the 20 interviewed

participants, 80% were females and only 20% were male. It is not only in the GUFFI organization,
where most backyard farmer participants are women. A study conducted by David (2003, p.3) in

Nairobi, revealed that “relatively middle-aged women who are married and have children
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dominate urban cultivation.” A study by Battersby-Lennard et al (2009) found that in Cape Town
83% of women-centered households were food insecure. Furthermore, according to Boto (2018,
p.16), urban agriculture provides an opportunity for the social and economic integration of women,
which helps to reduce vulnerability by diversifying livelihood opportunities. Traditionally women
take the role of nurturing the family and ensuring that everyone in the family is well fed. If there
is a shortage of food, women will likely start a backyard garden to increase food in the household

or even start a business to ensure there is an extra source of income in the home.

For example, while conducting field research, a middle-aged mother and wife named Amanda
stated that her husband lost his job during the COVID-19 pandemic. As a result, she decided to
start a garden at home to ensure her family saved money as they only had her income to cover all
their expenses. One could assume that her husband would start the garden as he is the one who lost
a job; however, because as the woman, Amanda is the nurturer, and the one who makes sure
everyone in the family is well fed, and she took it upon herself to start the garden. Amanda’s story
is a perfect example of how gender and traditional gender roles play a role in who participates in
urban agriculture. Such gender roles increase the burden on women because women, unlike men,

are assigned the majority of the tasks in the households.

Table 5. 2: Gender Distribution Amongst GUFFI Farmers

Gender Frequency Percentage
Female 16 80%
Male 4 20%

20 100%

Source: Author's field data

Another study conducted in Bangladesh found that women were more engaged than men in home
gardening activities (Khan et al, 2021, p.49). The authors state that it might be due to the women
having native knowledge to manage gardens which is very useful for sustainable production of the
home garden. One of my interviewees, an old lady in her sixties named Gloria, stated that she grew
up seeing her parents farming at home. When Gloria had her own home, she started her garden

because she saw the benefits of gardening when she was growing up.
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Gloria stated that she took the lessons she learned from her mother and applied them to her garden.
It is worth mentioning that Gloria’s daughter, Cherry, is also a backyard farmer in GUFFI. When
interviewing Cherry, she highlighted that her daughter Nomzamo also wanted to start her
gardening club of young girls who were victims of abuse. The story of Gloria is a perfect example
of how native knowledge gained from parents can be passed down to younger generations of

women.

Women play an important role in building resilient households. In the face of an external shock
like the Covid-19 pandemic, it is mostly women (amongst GUFFI farmers) who stood up and
started gardens to ensure that their households have sufficient access to food, regardless of what
was happening in the world, and most importantly in their homes. This can be seen as being
resilient because they were able to ensure that their families could withstand the effects of
unemployment, by standing strong in the face of a pandemic by starting gardens to ensure their

families have food.

5.1.3. EMPLOYMENT STATUS
Unemployment is one of the leading causes of food insecurity in South Africa. A study conducted

by Crush et al (2018) in Cape Town used the Household Food Insecurity Access Prevalence
(HFIAP) indicator to test the levels of food insecurity amongst Capetonians. The study found that
the HFIAP indicator categorized 46% of households as food secure, while 36% are severely food
insecure, and the remaining 18% experience some degree of food insecurity (Crush et al, 2018,
p.30). The study found that households that receive income from formal wage employment were
consistently more food secure than those that do not.

In urban areas food insecurity is not driven by an absolute lack of food being available, but instead
by problems of access (Battersby et al, 2009, p.31). Not having the money to access food may lead
some people to grow their food. This is why urban agriculture is believed to promote food security,
because the urban poor can grow their food, thus increasing their access to food. In the case of
GUFFI farmers, most of them lost their jobs during the COVID-19 pandemic and decided to

engage in urban farming to increase their access to food.
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The high number of people who started practicing backyard farming due to unemployment caused
by the Covid-19 pandemic can be an indicator that urban agriculture can contribute to building
resilient households. There is a correlation between the ability of a household to be resilient in the
face of a disturbance and their ability to increase their food security. Food security is closely linked
to a household's resilience, a household that is not able to stabilize, protect, and buffer its food
security pillars (access, availability, and quality of food) against the impact of shocks and stressors,
will not be food secure (Bene and Devereux, 2022, p.12). GUFFI farmers were able to remain
resilient in the face of unemployment and food insecurity by starting their food gardens because,
through their food gardens, they were able to get access to vegetables, which reduced the severity

of vulnerability in the face of an external shock.

Figure 5:1 Employment Status of GUFFI Farmers

EMPLOYMENT STATUS

®m Unemployed mEmployed = Self employed mParttime

Source: Author’s field data

During field research, a lady named Mama Zungu was interviewed. She became unemployed due
to the Covid-19 pandemic and started gardening to increase her access to food. Due to her home
garden being small, she started another garden at a nearby school, with the aim of producing more

food, so that she could sell the food and support her family. Mama Zungu revealed the following
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| do make a good profit from selling because people support me a lot. The money helps me
take care of my children and grandchildren, as the social grant money is not enough to

take care of us as a family.

Social grants are a way to better the livelihoods of poor and vulnerable South Africans.
Unfortunately, social grants alone are not enough to meet the livelihoods of most South African
families. A study conducted by Chakona et al (2019) in Richards Bay, Dundee, and Harrismith
found that social grants alone cannot eradicate food insecurity as the money is not enough to cater
to all household needs. The study further concluded that “focus should be placed on employment
creation and promoting awareness on own food production which is one way to improve the food
security of poor households rather than depending on purchases from the grant money alone”

(Chakona et al, 2019, p.87).

Mama Zungu is an example of how a household can increase their resilience in the face of a
disturbance like the Covid-19 pandemic. For Mama Zungu, the Covid-19 pandemic threatened her
employment. Unfortunately, the social grants she receives for her grandchildren and her old age
social grant were not enough to cover all the needs of the family. She then resorted to home
gardening to increase her family's food access. Through her gardening, Mama Zungu was also able

to sell her produce, thus supplementing her social grant income.

This section of the demographic information showed that urban agriculture can promote food
security for poor, unemployed, and vulnerable people (objective two). This section further showed
that home gardening can increase the resilience of households during an external shock like the
COVID-19 pandemic (objective three).

5.2. THE ROLE OF WATER, ENERGY AND FOOD INTERACTION IN URBAN
AGRICULTURE.

This section investigates how water, energy, and food interact in urban gardening. We will show

how these multifaceted resources need each other in order for households to produce food and
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contribute to their own food security. We will show that a resilient water system is needed for

people to achieve food security because water is needed in food production.

5.2.1. THEROLE OF WATER IN URBAN AGRICULTURE
Demand for water in agriculture is increasing due to urban population growth (Kumar, 2023). The

global community is facing harsh climate change implications, which include droughts, floods,
and unpredictable weather patterns. Due to water and food being interconnected and
interdependent, limited availability of water affects backyard farmers because they rely on water
to grow their food. Urban areas therefore need to adapt to the effects of climate change and ensure
they build climate-resistant communities, which will be resilient enough to withstand the effects

of climate change and continue being able to provide food for themselves.

One of the founders and coordinators of GUFFI disclosed that “we were once stopped from using
the communal water taps for our gardening, we had to rely on our water from our taps. Some
people were not able to continue farming because the water bill was too high.” During this time
Mongezi told a story of how backyard farmers were affected by the Day Zero campaign that
happened in the City of Cape Town. According to Theron et al (2021, p.1) and Savelli et al (2022),
the drought that led to the day zero campaign began in 2015, with below-normal rainfall but, after
three cycles of low precipitation, manifested as a socio-economic drought, affecting key social and
economic sectors. Millington and Scheba (2021) highlighted that when dam levels dropped to
around 20% in 2017, the day zero campaign started. This necessitated water restrictions around
the city to curb the looming 0% dam levels.

Due to water and food being interdependent, when there was a water shortage some of the
gardeners were not able to continue growing food. The Cape Town water crisis was an indication
that the Cape Town water system is not resilient enough to provide water to its residents despite
any pressure and disturbance in the water system. This trickled down to making residents and
backyard farmers to not be resilient during this time; we see this from the story recited by Mongezi
of backyard farmers who stopped gardening during this time. The Cape Town water crisis revealed
the importance of promoting resilience in urban communities and urban systems such as water so

that people can withstand and adjust to shocks.
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Earlier on in the chapter, we introduced a middle-aged wife and mother named Amanda who faced
harsh challenges with water. When being interviewed Amanda expressed that she had to reduce
the space she used to plant, thus reducing the quantity of vegetables she was growing. She did this
to ensure she did not use a lot of water for watering her vegetables. Before experiencing water
problems she explained she planted a wide variety of vegetables like lettuce, spinach, cucumber,
brinjal, and broccoli. These vegetables were an added source of vitamins for her family, but when
she reduced her planting space, she only planted vegetables like onions and green peppers, which
were a necessity for cooking. The reader might remember that Amanda’s husband lost his job
during the COVID-19 pandemic, which propelled her to start a home garden to provide food for

her family as they only had one source of income.

Amanda and her family were already under pressure due to having one salary, on top of that there
were water challenges that forced her to reduce the food she plants, which contributed to her family
having fewer vegetables than before and reduced their vitamin intake. These are perfect examples
of how much of a vital and valuable resource water is in urban agriculture. These two examples
further show that lack of adequate water threatens the food access and food security of backyard
gardeners. The resilience theory is a useful tool that governments can use to build resilient systems

to protect the livelihoods of urban dwellers.

5.2.2. WATER CHALLENGES FACED BY BACKYARD FARMERS
Water is a scarce resource. The City of Cape Town has not been exempted from water scarcity and

water challenges such as the above-cited day zero campaign. Although the Cape Town water crisis
has ended, the residents of Cape Town are still facing water challenges such as water-shedding
whereby at certain times of the day (i.e. 10 am-12 pm) water would be cut. According to Loedtke
(2023), water shedding, is where municipal water supplies are cut off for extended periods of time,
similar to loadshedding, for electricity, water shedding sees relevant water authorities or local
municipalities cut or reduce water supply to consumers. Residents are also facing a significantly

high increase in water bills.
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When conducting interviews, all GUFFI members spoke of how their high water bills affected
their farming. Mihlali, one of the two young farmers, stated “l use a meter for my water, meaning
I can’t afford to waste water, because my bill will increase a lot. I sometimes don’t use the right

amount of water in my plants because I am considering the water bill.”

According to Haysom and Pulker (2024, p.50), "water tariffs in the province continue to be higher
than what is charged on average at the national level”. The high water tariffs seen in the province
and amongst GUFFI farmers are also seen in other areas. According to the Stockholm International
Water Institute (2022), in Accra, Ghana water tariffs increased by 8.0% over the last year in the
face of growing demand for water. A study by the Agricultural Water Management in Ghana (2015,
np) indicated that the water pricing policy has a negative impact on the demand for water resources
in Ghana. Furthermore, it was found that this negatively impacts cropping activities, crop varieties
and the potential income farmers can make. In the case of GUFFI farmers, Mama Zungu is an
example of how water expenses take away from her potential income. Mama Zungu shared the

following story:

The space | have at home is too small, so | needed a bigger space to have a second garden.
| found a space at the nearby school. They allowed me to use their land for free, but I just
need to make sure | pay R150 a month for water. So, | pay twice a month for water, first at
home and then at the school.

The fact that Mama Zungu has to pay twice a month for water reduces her profits, which she could
be using on other things like taking care of her family. The high water bill affects Mama Zungu
because, unlike other backyard farmers, she has two farming plots which puts her in a much better
position of producing more food, and also earning a living.

Like Mama Zungu, another pensioner, Gloria, describes challenges with water, stating that "my
water bill is always high because | need a lot of water for my garden. | use my pension money to
pay for everything, and the pension money is not a lot, so the high water bill affects me so much."
From Mama Zungu and Gloria, we see that despite earning a social security grant, they cannot

make ends meet. As explained in the demographic section, the social security grants are not enough
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to meet people’s needs, factors such as the ever-increasing transportation costs and increasing food
costs (energy and food are interconnected, therefore an increase in oil/fuel leads to an increase in
the food prices) make social grants become unsustainable. This is an important reason why some
people may start gardening. To supplement their social security grant, people save money from
buying groceries by growing their food. For people like Gloria and Mama Zungu who depend on

their pension, a high water bill further adds strain to them gaining access to food.

Two participants stated that the use of water in their gardens caused friction in their homes. Senzo,

a backyard farmer and a small business owner, reflected on the tension around water use:

| am not the head of the household. Sometimes we have conflict because my family says |
use too much water for my garden, and they say they can 't afford to pay for the water bill.
My family also does not understand farming; they see it as a waste of water, because

sometimes | spend two months watering my vegetables, and there is no harvest.

Like Senzo’s family, not a lot of people see the importance of home gardening, even though food
security is highly prevalent amongst South African households. A research study conducted in low-
income areas of Cape Town found that less than 5% of poor residents were involved in some form
of urban agriculture (Haysom and Battersby, 2024, p.107). This puts people like Senzo in a
disadvantaged place because Senzo wants to farm; however, the success of his garden is threatened

by his family who does not see the importance of home gardening.

Here we see an interesting family dynamic that is affecting a household's ability to access more
food. Because Senzo is unemployed, he cannot afford to rent out his place. Therefore, he is staying
with his sister, who is supporting the family. His sister does not see the importance of gardening;
therefore, she is limited to Senzo's water- usage. Perhaps if Senzo was independent he would be
able to plant and water his vegetables as he pleases, but unfortunately, this is not the case. A second
participant, Oyisa, also has a family dynamic that is hindering him from gardening in peace. Oyisa
is old enough (according to his parents) to live alone and take care of himself; however, due to
unemployment he cannot afford to do this. Therefore, like Senzo, he is still staying with his family
and is still supported by his family. Oyisa shared that “there have been issues between me and my
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mother because she feels like I am wasting water when | am watering my vegetable, | have

therefore tried to implement water-saving techniques, and it is a work in progress.”

People like Senzo and Oyisa have limited chances of succeeding in home gardening and increasing
the food access of their families, because of family members who do not see the impact of
gardening. Perhaps more education and awareness are still needed especially in low-income

neighborhoods, where people could actually benefit from home gardening.

However, not all hope is lost, because Oyisa highlighted that he has implemented water-saving
techniques. These techniques are important not only for backyard farmers, but they are also
important in reducing the pressure faced by the urban water system. The common water-saving
techniques that were found among GUFFI farmers were rainwater harvesting, greywater, and
mulching. Rainwater harvesting is a common way to save water. It includes catching, storing, and
using rainwater. According to Hosseini et al (2022, p.2), a large part of rainwater runoff is wasted,
which by collecting and using it, reduces the risk of flooding. Reducing flooding is an important
part of building resilient cities because flooding is one of the dire consequences of climate change.
Due to the effects of climate change, rainfall can decrease, which might mean some backyard

gardeners cannot rely on rainwater. In this instance, grey water becomes a suitable choice.

According to Radigoana et al (2020, np), greywater which includes water from bathtubs, showers,
hand-wash basins, laundry, and kitchen sinks, can, therefore, help to supplement limited rainwater
for use in small-scale farming. A study conducted in Limpopo province which is a predominantly
arid and water-scarce province found that the greywater that is available for use in the households
included in the study was safe to be used in domestic gardens. This is a helpful study because there
has been uncertainty on whether grey water is safe for use in home gardening.

Although we cannot assume that because the water is safe in Limpopo households, then it would
be safe everywhere else, however here we are enlightened that there is a huge possibility for
greywater being safe. The study further proposed that “greywater is best used for home gardening
when freshwater supplies fall short, It should be seen as a complement rather than a wholesale
alternative to freshwater, since overusing it may negatively affect soil quality” (Dube, 2022, np).
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Due to the harsh effects of climate change that can strike when the world is unprepared, the
resilience of home gardens needs to have more than one option in terms of water conservation

solutions.

Another technique used is mulching. Mulching is an important technique, it doesn’t only save
water, but it is also good for soil quality and soil health. According to Kader et al (2019, p.2),
“mulching conserves soil water by reducing soil evaporation and regulating soil temperature which
decreases irrigation demand during crop cultivation periods”. The soil of townships like Gugulethu
may not be healthy for growing food. It is therefore important to have mulch in place to improve
the soil quality and soil health. This is all done to ensure that home gardening is successful, and
people can grow and access more food.

The ability of GUFFI backyard farmers to use the above-mentioned water-saving techniques, is a
testament to their resilience. Resilience is all about being able to withstand, absorb and recover
from external pressures or shocks. The high water bill, and the water shortage that home gardeners
suffer from, can be seen as an external shock or disturbance. Their ability to use creative ways to
save and reuse water is commendable because as the effects of climate change are projected to
continue, there is a need for backyard farmers to remain resilient so that they can continue striving
to achieve food security. Climate change is an external shock that is affecting everyone, especially
farmers; “climate change contributes towards the reduction in the availability of water resources”

(Radingoana et al, 2020, np).

As highlighted before water and food are important nexus components that are interdependent. All
the water challenges highlighted above negatively affect the food security of backyard farmers.
This is because these challenges force them to plant fewer vegetables. Here we look at food
security as the ability of people to have physical access, at all times to sufficient safe and nutritious
food (World Bank, 1996). The water challenges they face force them to plant less, which reduces
their physical access to sufficient food, thus making them food insecure. It is worth highlighting
that all participants interviewed stated they were applying water-saving techniques; however, these
techniques did not stop the high water bill they were exposed to. This is not to say that the water-

saving techniques are useless; as highlighted above, they are useful and all home gardeners should
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be encouraged to use such techniques. However, this shows the detrimental effect that water

challenges have on food security and food access.

This section of the thesis showed the importance of water in home gardening, it also highlighted
that without water home gardening activities are threatened. Water and food are highly
interconnected, and it has been established in this section that without sufficient water, the food
system is threatened. Therefore, there is a need to encourage the implementation of water
conservation techniques that will reduce the pressure on the water systems and make it possible
for food growing to be successful.

5.2.3. THE USE OF ENERGY IN URBAN AGRICULTURE
Energy plays a vital role in the production of food, both in large-scale agriculture and in home

gardening. South Africa has an energy crisis. Due to this energy crisis, South Africans have
experienced long hours of load-shedding, and electricity prices have increased drastically. This has
not only put pressure on households, but on businesses as well. Energy is needed in different stages
during the production of food till the food reaches the consumer. Energy is needed “in primary
production, processing, packaging, distribution, storage, preparation” (Jeswani and Azapagic,

2019, np).

In backyard farming, energy such as sunlight is needed for food production. Kim et al (2018)
highlighted that direct sunlight is critical for the successful growth of crops. Without sunlight,
crops will die, which will affect the food access and food security of backyard farmers, as there
won't be any crops being produced and harvested. Mama Ouma, a backyard farmer in Gugulethu
shared the following, concerning sunlight “l had to stop gardening at home because my plants
were not getting any sunlight, this caused them not to grow, so | had to find another place to have

)

my garden.’

The issue of lack of sunlight which threatens the growth of crops, is not widespread in backyard
farming. However, it does occur. A study conducted by Tablada in East Asia looked at the effects
of high building density in urban areas and its effect on sunlight availability for food production.
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The study by Tablada (2015) revealed that the lack of availability of sunlight negatively impacted
food production which reduced the potential for food self-sufficiency. Mama Ouma was the only
participant interviewed who had a challenge with the lack of sunlight. Other energy-related
challenges that were expressed were not having tools such as nets to cover the vegetables that
protect them from too much sunlight. The participants raised issues about their gardens needing

money to be maintained, like for example money for sun nets, and other inputs.

From the interviewed participants, energy is not a huge challenge for backyard farmers, compared
to water. This is because from the 20 interviewed participants only 3 had challenges with too little

sunlight that caused the death of plants, and too much sunlight that led to the death of vegetables.

5.2.4. FOOD AND URBAN AGRICULTURE

Producing food through home gardening is important in increasing a household’s access to food.
Section 5.2.4.1. and 5.2.4.2 seeks to shed light on the second objective of this study, which is to
investigate the role of urban agriculture in promoting food security. We will show that even though
literature supports urban agriculture for increasing food security, there are factors amongst
backyard farmers that hinder the possibility of them increasing their food security. Furthermore,
the resilience theory is used to show how GUFFI backyard farmers applied climate-smart

techniques to increase their resilience.

5.2.4.1. FOOD PRODUCTION IN URBAN AGRICULTURE
Producing food through backyard farming in urban areas involves growing vegetables, and

sometimes fruits for household consumption. There are many reasons why people decide to start
growing their food, some of the reasons can be to eat healthy food that is not contaminated with
chemicals from fertilizers, or it can be to increase one’s food security in a time of great need. Payen
et al (2022) stated that urban food growing has been identified as one potential solution to the

challenges our global food system is facing.

Ruel et al (2017) revealed that the location of poverty is rapidly shifting from rural to urban areas
and that food insecurity is highly prevalent among urban dwellers. Food production through home
gardening is important due to several challenges faced by urban residents. Challenges such as
unemployment and poverty cause people to not be able to afford the price of basic food items.
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Growing their food means urban dwellers have immediate access to food, this helps them save
money they would usually spend on groceries. This is not to imply their issue of food insecurity
will be completely solved; however, backyard farming does contribute to decreasing the pressure

on vulnerable people.

For urban food production to take place successfully water and energy are important. We have
established that these three resources are interdependent. Therefore, for urban food production to
take place, and for people to be able to increase their food access, issues around water need to be
addressed. For urban food production to be sustainable there is also a need to put in place green
agriculture. Green agriculture encourages less use of fertilizers which are energy intensive and

promotes the use of compost which does not require energy and contributes greatly to soil health.

Many urban dwellers do not see backyard gardening as a solution to their problems. This statement
is backed up by research conducted by Battersby (2011) whereby it was revealed in low-income
areas of the city in 2008 less than 5% of poor residents were involved in any form of urban
agriculture. There are many reasons for this, additionally, the lack of encouragement and education
about home gardening is a contributing factor. There is a need for the government to encourage
people, to start growing their food, as this will contribute to building resilient households who can

withstand external pressures such as unemployment and be able to provide food for themselves.

In terms of GUFFI farmers, when asked what produce the backyard farmers of Gugulethu produce,
they shared that they cultivate organic vegetables such as tomatoes, peppers, carrots, onions,
spinach, beetroot, kale, lettuce, brinjal, potatoes, broccoli, herbs (thyme, oregano, rosemary). From
the interviewed participants, two backyard farmers stated they also plant fruit trees, and a young
farmer named Mihali stated she plants strawberries, and spinach which are used mostly for her
smoothie business. A gentleman named Zamani stated on top of the vegetables he grows, he also

has a peach tree.

When asked whether the food they produce is enough to meet their food needs, the participants
agreed that it is enough and there is usually a surplus which they share with their fellow GUFFI
farmers and sometimes their neighbors. A huge threat to food security in urban agriculture is that
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the land used to farm is very limited. This limits the quantity of what can be produced, and if a
person produces little food, their food security will be threatened. A question was therefore raised
on how the food they produce may be sufficient if they have a small plot to farm. The participants
stated that they share their produce, which means if Participant A produces carrots, participant B
will produce green peppers. Both participants will share the produce meaning participant A will
not have green peppers that they did not plant. This shows the importance of social capital in urban

agriculture. The below figures depict the average size of some of the gardens.

Figure 5.2: A Picture of Mama Cynthia's Backyard Garden
' NS R

Source: Author’s field data

Figure 5.3: A Picture of Mama Zungu's Backyard Garden
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Source: author’s field data
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5.2.4.2. DETERMINANTS OF SUCCESSFUL FOOD PRODUCTION

5.2.4.2.1 SOIL QUALITY
Farming on quality soil is imperative for the successful growth of crops. The quality of soil that is

found in informal settlements such as Gugulethu stands a high chance of not being useable for
growing food. Meerkotter (2012) stated that due to past problems such as illegal dumping,
groundwater pollution, and informal settlements, the quality of the crops produced in urban areas
could be negatively impacted. A common issue regarding the soil, that research participants
expressed was that their soil is very sandy, this meant a lot of work had to be done, and a lot of

naturing had to be done on the soil for it to be used for growing food.

When Amanda was interviewed, she shared the following regarding the quality of her soil:

My soil was very sandy before we started, so there was cleaning needed, and we used a lot
of compost on the beds. We used cardboard in between to separate the beds to eliminate
the weeds because weeds are an issue, and they can take a lot of water from the ground.
We also put straws in between the beds to contain the food path and it helps for weeds to

not be invasive and it helps to retain the water.

A study conducted in Gugulethu found that Cape Town urban soils particularly in Gugulethu,
Fairdale and Mfuleni are deficient in important macronutrients such as N and K which are crucial
for good growth and high plant yields. The study reiterated the point made by Gugulethu farmers
that their soil is very sandy, the study further stated that Gugulethu soil is "alkaline in nature,
therefore heavy metals are more tightly bound in the soil, resulting in the accumulation of these
metals in the soil over time” (Lusweti, 2023, p.15).

As stated above, the quality of Cape Town's soil is very sandy and alkaline, which is not good for
the production and growth of food. When the participants were asked how they ensure their food
grows, despite using low-quality soil, they stated the following “We use compost, eco pallets, bone
meal, we do this so that the soil can be fertile. When you mix the things the soil ferments itself .

This practice of using compost, manure, and other ingredients to better the quality of the soil, is
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important, not only for the soil health but also to ensure that the farmers produce healthy food that
will not cause any harm. According to Lusweti (2023), using manure to improve soil health helps
to mitigate climate change since these practices act as carbon sinks, the practices also encourage

biodiversity that ensures a healthy soil ecosystem.

Farming on quality soil is imperative for the ability of backyard farmers to reach their food
security. This is because planting on sandy soil will result in the vegetables not growing, this will
affect the ability of the farmer to produce vegetables thus increasing their access to food. The fact
that GUFFI farmers apply practices like this is commendable, because as a collective they are not
only working hard to ensure they increase their access to food, but they are also contributing to
building resilient home gardens that apply climate-resilient techniques. All this speaks to the third
objective of this study which looks at how urban agriculture contributes to building resilient
backyard farms. Such practices further show how resilient the backyard farmers of GUFFI are
because they did not let their sandy soil stop them from producing food, but they came up with

sustainable ways of ensuring that their soil is prepared to produce quality and organic food.

In conclusion, this section showed the multi-dimensional nature of the WEF nexus. It showed how
water, energy, and food are needed in promoting food security, and how these three resources are
interlinked. We showed how the water challenges faced by GUFFI farmers can potentially affect
their access to food because water and food are interdependent. This section further used the
resilience theory to show how the backyard farmers of GUFFI were able to build resilient home
gardens through practices such as rainwater harvesting, greywater usage, mulching, and

composting.

5.3. THE ROLE OF URBAN AGRICULTURE IN PROMOTING FOOD SECURITY
This section intends to highlight the second objective of this study which is to investigate the role

of urban agriculture in promoting food security. We discuss how urban farming ensured that the
community of Gugulethu had access to food, at a time when were access to food was threatened

by the Covid-19 pandemic.
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Food is a basic necessity that millions of people are not able to provide. Home or backyard gardens
are a way for the poor, the unemployed, and vulnerable people to grow their food, as their socio-
economic status may hinder them from accessing food through markets. Home gardening is not
new in society. In some instances, it has shown great benefits, even though many people still do
not view it as a livelihood strategy. For example, a study conducted in Domboshava, Zimbabwe
that sought to understand the role of home gardening in enhancing food security found that “82%
of households revealed that they have increased food supply and majority 69% indicated that they
are having three meals per day, followed by 25% who are now having two meals” (Charachimwe
and Mangwende, 2018, p.34). The households in Domboshava are perfect examples of how home

gardening can increase the food intake of a family and increase their food and nutrition security.

Several households in Gugulethu also started home gardens to secure their food intake. When
interviewing home gardeners in Gugulethu, the majority stated that they started gardening during
the outbreak of the Covid-19 pandemic, to ensure they have access to food, as their income was

cut off due to not being able to work. For example, a participant stated the following:

During COVID-19, I lost my job, and I had to move out of my apartment in Observatory
because | could not afford to stay there anymore. | moved back to Gugulethu and because
| was not working at the time | needed to save money on food, so | joined GUFFI and

became a farmer.

Mr. Qamata who is the coordinator and one of the founders of GUFFI stated that during the start
of the Covid-19 pandemic, a survey was conducted in partnership with Gugulethu Community
Action Network (CAN) to understand how widespread the vulnerability of Covid-19 would be in
the Gugulethu community. Mr. Qamata stated, "By the time we were finished with the data
collection, we did 2000 households, and it became apparent that they were struggling to access
food during lockdown.” It was after this survey was conducted that Mr. Qamata and other
community members organized people in the community and encouraged them to start their home

gardens, to grow their food.
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The Covid-19 pandemic disrupted the food supply chain, which led to an increase in the price of
food. It was reported that “the price of basic food items increased significantly during the pandemic
compared to the pre-pandemic period” (Bairagi, Mishra, & Mottaleb, 2022). The ability to start
their gardens and produce food for themselves is not only a sign of resilience because they were
able to provide food for themselves, regardless of their being unemployed. However, it shows the

positive contribution that home gardening has in securing the food intake of households.

Another example of a community where urban agriculture ensured food security in a time of great
need is the Copperbelt community in Zambia. This community is known for mining, and the
majority of the people in the community lived by being mine workers. A study by Binns and Nel
(2019) in the Copperbelt province revealed that the employment loss that took place following the
rationalization of the mining industry, forced many people to depend on urban agriculture. The
study found that “67% of the Copperbelt population was ‘food secure’ and 63% could meet their

basic needs after they started practicing urban agriculture” (Binns and Nel, 2019, p.5).

5.3.1. THREATSTO FOOD SECURITY

5.3.1.1. ACCESS TO LAND
As highlighted above home gardening is a great solution to improve food access in households,

however, it comes with some threats. This section highlights factors that hinder the ability of
backyard farmers to produce more food, such as lack of access to land and lack of social capital.
It is important to look at these two factors when studying home gardens because they are important
contributing factors that determine whether home gardening will lead to food security. We also
reveal how GUFFI farmers showed resilience in the face of limited access to land which threatened

their ability to produce food successfully.

Land is an important part of the WEF Nexus. As such Karabulut (2016) proposed, a WEF Nexus
framework includes access to land (as highlighted in the literature review section). Land and water
are the basis of agriculture. We have established that water resources are depleting and the case
study area of this thesis has experienced severe water challenges. To add on to this, land for
backyard gardeners in Gugulethu is limited. These two factors hinder the ability of backyard

farmers to achieve their food security.
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With the increase of urbanization, access to agricultural land in urban areas is decreasing. Nuissl
and Siedentop (2021, p.76) asserted that urbanization has led to a rapid conversion of open, mostly
agricultural land into settlements for the urban workforce. According to Mitchell and Hanstad
(2004, p.11), access to suitable land is one of the factors that determine whether home gardens are
an appropriate strategy for improving the livelihood of poor families. Without adequate land poor
families will not be able to grow enough food required for them to achieve food security. This is
why the land topic is important when considering whether home gardening is an effective solution
to reach food security. In terms of GUFFI farmers, they highlighted that lack of land undermines
their ability to grow food more food. For example, Mr Aviwe stated that “zie space | use to farm
is little, this limits what I can produce” while Mr. Zamani said

| need access to more land because the space | have at home is little. I want to produce

more food for my family and also to sell but my space is not enough. I do try to use buckets

as well to save space, but it would be nice to have more land.

From the above quotations, it is evident that land is a huge factor that hinders farmers from growing
more quantities of vegetables. However, in this case, the GUFFI farmers showed resilience despite
this challenge. To maximize the small space they have, the farmers use items such as buckets,
containers, and bathtubs to ensure they can grow as much food as possible. Lack of land is not

only an issue for GUFFI farmers, even in several parts of Cape Town the issue exists.

Kanosvamhira and Tevera (2023) investigated land access and land tenure security in Nyanga,
Philippi, Browns Farms, Emfuleni, Mitchells Plain, and Ottery. The study found that most
gardeners in these areas indicated that the size of the gardens was not sufficient for all their
cultivation activities. The paper concluded that “a more simplified access to land which builds
upon not only formalizing land tenure but other forms of land tenure security namely, perceived

land tenure need to be supported by state actors” (Kanosvamhira and Tevera, 2023, p.3118).

From the conclusions made by Kanosvamhira and Tevera, we see an important role that the state
should play in supporting home gardening. For example, Leuven as part of the Food Connects
strategy, the city of Leuven, Belgium implemented a community garden programme in which
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community members may request land from the city for a garden. City land was allocated to
gardeners lease-free must be used for agriculture (FAO, 2022). Such policies that allow the free
use of land for urban agriculture are important and should be implemented, especially in South
Africa, so that people who have a passion and need to grow their food can do so freely without

land limiting them.

Regardless of such policies not being put in place, it is commendable that GUFFI backyard
gardeners have come up with smart and creative ways (i.e. using additional tools such as buckets
and bathtubs) to increase the quantity of food they grow, this shows resilience. However, it is worth
noting that the ability to use such creative ways has implications not only for food security but for
income generation as well. One of the participants stated that from growing strawberries, she
started a smoothie business. However, because of having a small space, she sometimes needs to
wait for a longer time before the strawberries grow which means there are certain periods where
she has nothing to sell. This takes away from the potential income she could be making during this

time.

Many participants expressed the desire to sell their vegetables to make an income, but due to
limited access to land, planting to eat and sell is not possible. For example, Vusi expressed the

following concern when asked about being able to sell his produce:

[B]ecause of the limited space we have to plant, we cannot sell the produce, because even
if you find someone to help you get access to the market, you cannot be consistent with

providing the produce.

From the interviews, only two people were farming in their backyards and also in a school. They
both plant vegetables like spinach, tomatoes, cabbage, onions, and green peppers. They shared that
they receive a lot of support, especially from schoolteachers, their churchmates, and sometimes
their neighbors. When asked about the amount they make, one participant stated she makes close
to R300 - R360 ($16.56 -$19.87) however, because she has to pay for water in the school garden
her profits are sometimes R200 ($11.04). The second participant stated he makes between R250 -
R350 ($13.80 - $19.32) and luckily, he does not have to pay for water at the school. An extra R350
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($19.32) or R250 ($13.80) a month goes a long way for these farmers because they highlighted

that their pension money is not enough to take care of themselves and their grandchildren.

Unfortunately, not all the farmers have the luck of having two gardens. Some farmers do not earn
pensions because they do not qualify for it, and they are also unemployed, certainly, an extra R350
would go a long way for them, if only they had more space to grow more food. It was also noted
that having two gardens has great potential to increase the food security of a household. The second
participant whose husband plants at a nearby school stated they hardly run out of food, or they

hardly have time when they have to wait long periods of time for harvest time.

From these two participants, we see that access to more land increases food security and increases
chances for income generation. All the other GUFFI participants had times when they had to wait
for food to grow which affected their food security. However, with the farmers that had two
planting spaces, they hardly waited a long time to access food. It is not only these two GUFFI
farmers who have been able to earn an income from their home gardening. A study conducted by
Senarathna et al (2019) in Cheddikulam, Northern Province of Sri Lanka studied the role of home
gardening as an income-generating tool. The study found that women-headed families earned an
average monthly income of Rs.4783.00 (R288.70/ $15.88) from home gardening which contributes
to 24% of their average monthly household income of Rs.20000 (R1 200/ $66.21). The study
further found that the average income of non-home gardening households was Rs. 17000 (R1 700/
$93.72).

From the data collected from GUFFI farmers, we see that home gardening has the potential to be
an income-generation tool, provided that there is adequate space for gardening. In the second
example of a case study from Sri Lanka, we also see that families who have home gardens have a
greater monthly income compared to households who don't have home gardens. This shows the
great potential that home gardening has, not only in contributing to food security but also to income
generation. However, to achieve these results income has to play a role in encouraging people
through policies that provide land because as shown in this section lack of land is a great hindrance

to achieving food security and generating an income.
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5.3.1.2. LACK OF SOCIAL CAPITAL
Social capital is an important factor in the success of urban agriculture, which is often not

recognized. Backyard farmers need each other to reach their food security. According to
Kanosvamhira and Tevera (2019), the success of urban agriculture depends heavily on the

organization of urban farmers for access to resources and advocacy.

Coleman (1988) stated that social capital is the aspect of the social structure that serves as a
resource for actors to achieve their interests. As indicated above, lack of access to land is a common
threat to backyard gardeners because it undermines their food security, income generation, and
food production. Social capital comes in handy because, due to the relationships that farmers have
formed, and due to them belonging to the same farmers' group, they can share vegetables, thus
bringing a variety of food, they would not have if they relied solely on their backyard garden. In
this section, we argue that social capital contributes greatly to cultivators increasing their food
access, thus being food secure.

All the research participants expressed the following during the interview: “I barter with some of
the GUFFI farmers. We exchange vegetables, so if you do not have something, the other farmers
share it with you.” From the information gathered from the research participants we can safely
state that if they were not part of GUFFI, or if they did not form the relationships they have, they
would only have access to the vegetables they plant. Unfortunately the vegetables they plant are
not enough due to the small space they use. We also see this in a study conducted by Olivier and
Heinecken (2016) in the Cape Flats where it was discovered that bonding capital (a type of social
capital) increased and strengthened livelihood strategies through the sharing of resources and
produce. According to Olivier and Heinecken (2016, p.175), cultivators help each other overcome

temporary shocks or stresses such as crop failures or financial strains.

People who own backyard gardens but are not part of a group of cultivators like GUFFI are
disadvantaged because they are limited to the small produce they harvest. For people to reach food
security, their food intake and access to food have to increase, and with the small plots that
backyard gardeners have, reaching food security becomes difficult. Therefore, social capital is

important for backyard farmers to reach their food security.
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5.4. EXTERNAL THREATS TO FOOD SECURITY
Small-scale backyard agriculture does not require large amounts of capital to start, as compared to

large-scale urban agriculture. However, to sustain it, it does require the help of external parties like
NGOs and the government for it to be successful. Backyard farmers rely on NGOs for assistance
in receiving inputs (e.g. seeds), and tools such as nets, spades, watering cans etc. These can be an
added expense that the farmer might not be able to meet.

A study by Kanosvamhira and Tevera (2019) looked at the relationship between urban farmers and
supporting actors such as NGOs and the government. The authors concluded that “it is doubtful
whether the urban gardeners would be able to conduct their activities without support from NGOs
given the various challenges faced in Mitchells Plain” Kanosvamhira and Tevera (2019, p.9). The
conclusion made by the authors is true and unfortunate, because the over-reliance of urban
gardeners on external parties threatens their food security because without external parties, they

won't be able to continue farming successfully.

When interviewing the backyard farmers of GUFFI, they shared that GUFFI as an organization
was instrumental in them starting and maintaining their gardens. Nomuzi shared that one of the
coordinators of GUFFI helped her to clean her backyard, prepare her sandy soil for farming and
further helped with seeds. During this time not a lot of NGOs had been secured to assist with such

activities and the founders of GUFFI took it upon themselves to do such.

The farmers further shared that the assistance they receive from NGOs goes a long way in getting
access to resources such as inputs, compost, and tools such as nets. Mama Zungu shared that there
was a brief period when she stopped farming at the school (which is her way of making money)
because she did not have a sponsor at the time. Sponsorships assist the farmers with seeds, garden
starter packs, and sometimes money. It was shared that a sponsor also sent one of the backyard

farmers to Germany to learn about permaculture so that he could come to teach the other farmers.

Mama Zungu shared that after a few months, she got assistance, and she was able to resume
farming at the school. Mama Zungu’s experience coincides with what the study by Kanosvamhira

and Tevera found. Mama Cynthia shared the following when asked about sponsorships:

85



GUFFI does not have a permanent sponsor, we get assistance as and when. We currently
have a sponsor called Acacia Global. We usually get the sponsorship once a year, and in
December we get food hampers worth R1500 ($82.50). When we do not have a sponsor,
the farmers buy their compost and seeds.

NGOs don’t only assist in giving inputs, they also provide training to backyard farmers. Training
in urban agriculture is crucial because it gives backyard farmers knowledge of principles that they
can apply to yield better harvests. It also equips them with knowledge of how not to damage the
ecosystem due to their agricultural activities. As highlighted previously, urban areas are faced with
harsh climate-related challenges, and therefore urban farmers need to adapt to their reality and

develop climate-resistant techniques.

This will not only assist the environment, but it will also benefit the farmers because applying
climate-resistant techniques will make them resilient to external shocks thus making them to be
able to ensure they are food secure. When interviewing the GUFFI farmers, it was discovered that
some participants received partial training, and some did not receive training. The participants that
received training had vast knowledge compared to the participants that did not receive training

most of them received training before starting their backyard gardens.

For most farmers who started gardening during COVID-19 pandemic, GUFFI is the one who
offered training for them and actually helped them start their gardens. Regardless of some external
NGOs offering training to the farmers, GUFFI is still instrumental in this regard. The farmers
shared that GUFFI coordinators still share ideas of how to better manage their gardens in their
WhatsApp group. Sakhile even shared that he once had an issue with insects in his garden, and
one of the coordinators taught him a home remedy that gets rid of insects. He did not learn this in
external training, but internal training that is offered by the coordinators once in a while. Some
participants received partial training, and some did not receive training. When speaking to the
farmers about training, it was discovered that the participants that received training, had vast
knowledge compared to the participants that did not receive training.
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An example is Mama Zungu, who stated that before planting, she puts mulch. She explained that
she learned about mulching through GUFFI led training programmes. Unfortunately, not everyone
shared that they use mulching. Mulching is important in backyard farming because it helps save
water. Water is an important WEF nexus component because, without adequate water, backyard
farmers won't be able to meet their food security. These two ladies are examples of the knowledge

disparities found within the group of backyard farmers.

The last role that NGOs play is helping backyard farmers access markets. The participants stated
they once worked with Gugulethu CAN (community action network), which is an NGO with the
“purpose of empowering communities across the country to meaningfully participate in the affairs
of their municipalities to ensure good service delivery” (CAN, 2022). The Gugulethu CAN helped
them access markets to sell their produce. Unfortunately, due to not being able to produce food
consistently, they stopped selling at the markets. Without the NGO (CAN) that assisted them, they
would not know how they could access the market. This role that NGOs play is crucial because it
helps urban farmers to make a living from their farming. Most backyard farmers are unemployed,
as shown by the demographic information of GUFFI farmers, therefore being allowed to sell their
produce at the market puts them in a better position to take care of themselves and their families.

It is worth highlighting that the even though the backyard farmers were not able to continue selling
in the market, having access to the market was not going to be possible without the help of their
organization GUFFI. It was discovered that GUFFI played a huge role in ensuring that GUFFI
farmers have access to a market, in order for them to be able to earn a living. Efforts are still being
made by the coordinators to access another market in the near future. They do hope that in the
future they would have learnt from the failures of the past, and they will actually be successful in
selling in another market. We can certainly see that belonging to a group of farmers yields far

better results than being a solo backyard farmer.

From the three roles of NGOs that have been explained, we can say NGOs play a crucial role in
supporting backyard farmers to achieve their goals of being food secure. Without the help that
farmers receive from NGOs like the Gugulethu CAN and the Angel Network SA they have to buy

inputs, compost, and other tools themselves. Unfortunately, they may not have the money to buy
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these things themselves, as highlighted in the demographics section most of the participants are
unemployed, and some depend on social grants which we have established that they are not
enough. Therefore, the assistance goes a long way, in them being able to continue gardening and
being able to put food on the table. The example of Mama Zungu who had to stop farming for a
short period because she did not have sponsorship shows us that lack of sponsorship can reduce

the food access of backyard farmers.

Furthermore, without the help of CAN, GUFFI itself and Ladless of Love, the backyard farmers
would not have had training. The training they received gave them skills such as mulching which
is beneficial in saving water. Water is a crucial resource that has to be used wisely because it is
depleting and other WEF nexus components rely heavily on water, therefore it is crucial for farmers

to know how they can contribute to water conservation.

The overreliance of backyard farmers on NGOs is positive and negative at the same time. Theover-
reliance means that some backyard farmers are not resilient enough to stand for their work, which
means they cannot ensure the success of their gardens on their own. To say backyard gardens are
resilient, they need to show that they can still operate regardless of getting funds or inputs from
NGOs. The fact that Mama Zungu was not able to continue without her garden, due to not having
a sponsor at that time, is worrisome. It shows how overly dependent and not resilient the backyard
gardens are. The help that organizations like GUFFI receive from NGOs is seasonal, therefore the
gardeners need to be resilient so that if there is no help from an NGO at a particular time, they are

still able to continue gardening.

Another external party that plays an important role in urban agriculture is the government. The
government assists in creating policies that support food security and urban agriculture. They may
also assist with financial support, as and when needed. It is commendable that the city of Cape
Town has an urban agriculture policy. This policy “legitimizes all public support for UA in such
as the provision of free public land, fencing and infrastructure, and inputs” (Ziga and Karriem,
2023, p.6). Unfortunately, even though the City of Cape Town has an urban agriculture policy, it
does not reflect on the grassroots level. There is currently no support that backyard farmers of

GUFFI receive from the local or provincial governments. In this regard, Mr. Mongezi, one of the
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coordinators of GUFFI, stated that “local government implements policies about us (urban
farmers), but without us. There are discussions on policies of access to water and land that we are
not part of, but they affect us. There are structures of food security but as farmers, we are not

involved.”

Moreover, Mama Cynthia had the following to say when asked about the role that the local

government has played in assisting them:

There is no help that we have received from the local government. We once tried to get a
permit to be able to plant fruit trees on the side of the road, in order to increase green spaces
but the Ward Councilor never responded to us. Whenever we try to meet with him, he is
always busy. We once went to a community meeting where he told us there is no budget for

agriculture so he cannot assist us.

These responses are proof of how the urban agricultural policy of Cape Town does not trickle down
to urban farmers in the townships who need help. The local and provincial government is needed
to create a conducive environment for urban agriculture to take place. Local governments have an
important role to play by also supporting other homes to start backyard farming. This will improve
the food access of some urban dwellers. For example, a study was conducted in Tegucigalpa, the
capital city of Honduras, which experienced water shortages and frequent interruptions in
municipal water service. “To solve this issue the municipal government provided machinery and
funding to construct 10 community reservoirs. These reservoirs can generally service ten home
gardeners” (FAO, 2022, p.31). This shows the great work that local government can do in
supporting home gardeners. Water is a common issue amongst home gardeners, so it is
commendable that the municipality of Tegucigalpa decided to solve this problem. The Gugulethu
Ward Councillor and the City of Cape Town needs to also play a part in solving the issues faced

by home gardeners.

This section highlighted the importance of NGOs and the government in the success of urban
agriculture. We showed that without such parties the success of home gardens (which is to provide
food security for people) will not take place. It is unfortunate that in this sense home gardeners are
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not resilient enough to look after their gardens without assistance from external parties. More work
needs to be done by the gardeners themselves to ensure that they are resilient enough to take care

of their gardens on their own, without external help, as this affects their food security.

5.5. THE ROLE OF BACKYARD FARMING IN BUILDING RESILIENT HOME
GARDENS

Resilience, according to Meerow et al (2016), means the ability of a system to absorb shocks of
all kinds, and its capacity to adapt to changing conditions without losing any of its key functions.
Resilience conversations in urban areas have increased due to the dramatic changes that urban
areas have faced such as urbanization and industrialization. Now more than ever there is a need
for cities to become resilient, for them to be able to withstand any disturbance or shocks that might
come. According to Gulyas and Edmondson (2016, p.1), “Now more than ever cities need to be
resilient, urban areas are facing an unprecedented number of threats, including natural disasters,

pandemics, water scarcity, poverty, as well as food insecurity.”

Urban agriculture plays an important role in increasing the resilience of a household, as it promotes
food security and income generation. Increasing the food security of urban households is important
because the number of unemployed and people living in poverty are increasing, particularly in
urban areas where there has been an influx of millions of people over the last decades. High food
prices continue to make it difficult for households to purchase the food they need, and social grants
have not successfully helped people afford to meet all their household needs. Urban agriculture
does not only benefit the recipients which are the farmers and their families, it also greatly benefits

the environment.

5.5.1. HOW DOES URBAN AGRICULTURE CONTRIBUTE TO CITY RESILIENCE

5.5.1.1. FOOD AND NUTRITION RESILIENCE
The most common way in which urban agriculture could contribute to city resilience is by

increasing the resilience of the urban food system. Due to globalization, counties and cities have
become heavily interconnected and interdependent, which makes cities vulnerable to external

shocks or disturbances that can occur globally.

90



When people grow their food, severe food prices and global supply issues do not affect them. The
Covid-19 pandemic revealed the importance of urban agriculture, due to supply chain issues faced
during the pandemic. The transportation of goods decreased due to harsh lockdown regulations
which restricted movements. Further to this, most people who were deemed as non-essential
workers, were not working during the pandemic. According to Aday and Aday (2020, p.169),
"labor shortage due to the COVID-19 crisis caused severe disruptions in sectors such as

horticulture, planting, harvesting, and crop processing which are relatively labor-intensive”.

The interviewed participants of this study are proof that urban agricultural activities increase food
resilience during shocks like a pandemic that affect food supply chains This is because the
participants expressed that backyard farming helped them access more vegetables during the
pandemic, on top of the food they produce in their backyard gardens there are soup kitchens run
by GUFFI that opened where GUFFI participants and other community members were able to
access food. A participant stated the following:

[W]hen Covid hit; | saw the importance of growing my food. COVID affected me because
| stopped working due to COVID-19, and then | saw a good opportunity to start farming
get my food, and be able to save money on groceries, as food was expensive, and | no

longer had a lot of money.

Another participant stated: “I started farming during COVID because I lost my job during covid
and my sister who | stay with also lost her job. So, there was a shortage of money at home, and we

needed food, farming seemed like a good alternative in order for us to have food.”

Urban agriculture does not only increase food resilience, but it also provides people with access to
fresh and nutritious food. According to Audate Fernandez, Cloutier, and Lebel (2019, p.1), food
and vegetable consumption is associated with health improvements and prevention of chronic
diseases. Urban agriculture is one of the solutions for food demand and nutrition security for the

urban food markets. Nomusa alluded to the following
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Most of us started farming for health. For example, | lost my mother from cancer, my aunt,
my sister, and my father from hypertension. After losing them, | realized lifestyle was a
contributing factor to their deaths, | thought there should be a way to stop the illnesses,
and one of those ways was the kind of food you eat. Therefore, starting gardening was the

basis of our diet.

Mama Cynthia stated that: “7 became an urban farmer because of the necessity for my lifestyle. |
did not want to rely on supermarkets for food. The food we farm helps you to eat organic food that

is healthy, that can keep you healthier, it is better than processed food that has chemicals.”

A study conducted in Santa Clara County of California found that households who participated in
a community-based program that supported and encouraged people to start home gardens were
living healthier lives through their urban agricultural activities. The study by Palar et al (2019)
found that home gardens increased consumption of fresh produce, and decreased fast food
consumption, it was noted that there was also an improvement in weight and adherence to diabetes-
healthy diets.

5.5.1.2. HOW BACKYARD FARMING CONTRIBUTES TO RESILIENCE
There is a link between urbanization and climate change. According to Dubbeling, VVeenhuizen and

Halliday (2019, p.32), “urban areas consume as much as 80% of the energy produced worldwide
and account for over 70% of energy-related global greenhouse gases”. Cities are complex systems
that host millions of people, which makes them more vulnerable to climate-related changes. Cities
therefore have a great task of developing strategies to mitigate climate-related changes that are
occurring now more than ever. UA is considered an effective strategy to mitigate climate change
because it could reduce greenhouse gas emissions by shortening the food supply chain (Yan, Liu,
Liu & Zang, 2022, p.2).

Home gardening activities provide climate change mitigation solutions. For example, climate
change is known to aggravate the urban heat island effect. According to the United States
Environmental Protection Agency (2024, np), heat islands are urbanized areas that experience

higher temperatures than rural areas, structures such as buildings and roads, absorb and re-emit the
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sun’s heat more than natural landscapes such as forests. Home gardening provides a solution to the
increase of the urban heat island effect because vegetation cover that comes from gardening

activities reduces the urban heat island effect.

According to Saadi, Jaber, and Al-Jiboori (2020), urban vegetation cover is a key tool in urban
heat island reduction strategies. This is a perfect example of the importance of urban agriculture
in building climate-resistant cities. When interviewing the GUFFI members they highlighted the
fact that they were not only involved in their backyard gardens but that they have also planted fruit
trees in some areas of Gugulethu, they expressed the intention to plant more fruit trees. They
highlighted that Gugulethu lacked trees, compared to other middle-class areas in Cape Town. This
motivated them to plant more fruit trees along the side of the street. Furthermore, this lack of
greenery further propelled them to rename their organization to Gugulethu Urban Food Forest
Initiative. The vision of their organization now goes beyond providing food for their families, to
include greening Gugulethu. The mission of GUFFI is to “green Gugulethu, create livelihoods and

promote wellness” (GUFFI Facebook page, 2023, np).

All the participants highlighted that they use permaculture in their agricultural practices.
Permaculture, according to Van Rensburg and Puren (2023, p.2), “aims to establish agricultural
ecosystems that replicate natural ecosystems to provide food, preserve biodiversity, and deliver
ecosystem services". Permaculture principles enhance resilience by encouraging the importance
of taking care of the soil, catching/storing energy, and managing water effectively. GUFFI farmers

shared their experience of applying permaculture principles such as water conservation.

These water conservation methods are important in ensuring resource security, and vital for
increasing resilience. Water and food are important nexus components, thus all efforts made to
save water are important in increasing the ability of households to cultivate food and further meet
their food security needs. Effectively conserving water is important in a world faced with the harsh
effects of climate change because it ensures there is a sustainable supply of water. Other
permaculture principles that GUFFI farmers use are composting which is important in improving
soil health and in reducing greenhouse gas emissions. The use of the permaculture principle of

taking care of the soil contributes to ecological resilience through the use of compost instead of
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fertilizers. Mr Vilakazi shared that “Preparing my soil is important because Cape Town soil,
especially in the township is not conducive for farming. It is very sandy, and the land lacks
minerals. | put compost to increase the soil health.” Another participant stated that “before I
started farming, | put compost, manure, and bonemeal and afterward | put pallets. Cape Town soil
is sandy so it is necessary to put compost, so that the vegetables can grow, and the soil will also
be healthy.”

Figure 5.4: A Picture of Compost Production

Source: Author’s field data

Soil health is important in creating climate-resistant communities because it promotes carbon
sequestration. According to Futuramo (2024), carbon sequestration is essential for reducing
greenhouse gases. GUFFI farmers not only use the permaculture principle of composting, but they

also use mulching. When asked what mulching is, Mama Zungu explains:

Mulching is when you mix leaves, with straws and sticks. It helps create walkways in the
garden and when there are floods, there is soil erosion but when there is mulching, the plants
are not washed away easily. Mulching reduces the exposure to a lot of rainwater.

Such a principle is important today as urban areas are faced with the consequences of climate
change that bring heavy floods, if mulching is in place the farmer is protected against the floods,
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and subsequently, their food security is also protected. Mulching further helps to retain water in
the soil. This is important becuse water is a scarce resource that needs to be saved as much as
possible. Principles like this further contribute to building a resilient farm, which can withstand
external shocks and disturbances.

5.5.2. WAYS INWHICH BACKYARD FARMERS SHOWED RESILIENCE
As highlighted above, the interviewed participants stated they did not have adequate access to land

for farming. The land they have access to in their backyards is not enough for them to plant enough
vegetables for themselves and their families. Due to not having access to land, most participants
decided to use bottles, old bathtubs, cardboard, and wheelbarrows. Using such tools in the absence
of land is a great example of resilience. This approach shows adaptability in that the farmers did
not let obstacles such as inadequate access to land stop them from being able to increase their food
access through cultivating vegetables. Figure 5.5. is a picture of a bathtub being used to grow food,
and Figure 5.6 is a picture of a bucket being used to grow food.

Figure 5.5: A Bathtub Being Used for Food Production
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Source: author, 2024

Another example of a resilient farming practice is the Smart Agriculture Box initiative developed
by the Department of Agriculture, Rural Development, Land and Environmental Affairs
(DARDLEA). Smart agriculture boxes are ingeniously designed containers that enable efficient
vegetable cultivation, particularly in areas where traditional farming faces challenges due to space
constraints or adverse environmental conditions (Department of Public Service and

Administration, 2023, np). The Smart Agriculture Box Project (as indicated below), according to
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Mpumalanga DARDLEA (2023, p.65), “represents a ground-breaking solution for sustainable and
resilient farming in Mpumalanga, its water-efficient design, boasts with a 28-liter reservoir with a
self-watering capability for 2-3 weeks”. The smart agriculture box is a great initiative that seeks to
remedy common challenges that backyard gardeners face such as lack of adequate water and land.
We have discussed how the lack of these two resources limits the food security of backyard

farmers, and it is commendable that such initiatives are being implemented in South Africa.

Figure 5.7: A Picture of the Smart Agriculture Box

Source: Department of public service and administration (2023)

The introduction of the smart agriculture box in Mpumalanga is commendable, because
Mpumalanga has a lot of coal mines and power stations which generate energy for the country. As
a result, there is constant competition for land between agriculture and mining in this province, as
well as between water-for-energy and water-for-food (Simpson et al, 2020, p.55). The smart
agriculture box is a win-win solution for all WEF nexus components, because it addresses the land
concern between agriculture and mining. The expansion of the box will free some land to be used
for energy generation. Furthermore, it solves the concern of water for energy vs water for food,
because the smart box has a self-watering mechanism that provides water for 2-3 weeks. This
reduces water demand for backyard gardening. The WEF nexus is about reducing tradeoffs and

maximizing synergies, and the smart agriculture box is a great initiative to achieve this.
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The second way in which GUFFI farmers showed resilience is by their water-saving techniques.
As indicated in this chapter, water is a huge challenge to the farmers of Gugulethu, they are faced
with high water bills that threaten their urban agricultural practices. The participants stated they
use greywater reuse, and rainwater harvesting to save water. This shows their ability to adapt to
water scarcity and the high water bill they are faced with. Their water-saving techniques are also
important because they reduce pressure on a resource that is already limited and under pressure in
the City of Cape Town. However, it is worth noting that not all GUFFI backyard farmers were able
to use rainwater harvesting. Two participants stated due to their houses having asbestos, they could

not harvest rainwater.

A study that was conducted in Northeastern Mexico by Zavala, Vega, and Miranda (2016) revealed
that using both rainwater harvesting and greywater reuse together is a more efficient and effective
way to save water. The authors stated that “In cities like Monterrey, located in semiarid regions,
rainwater harvesting alone is not enough to meet the water supply demand, due to the low rate
however, by integrating such technique with greywater reuse, almost half of the water demand can
be met” (Zavala, Vega, and Miranda, 2016, p.16).

The last way in which the GUFFI backyard farmers showed resilience, was by being able to
provide food for themselves and their families, in the face of a global shock and disturbance which
was the COVID-19 pandemic. During the Covid-19 pandemic, the global food chains were
disrupted due to lockdown restrictions. However, the GUFFI farmers were able to provide farm
their food, ensuring their food security, in the face of disturbances and shocks.

5.6. SUMMARY AND CONCLUSION
This chapter presented findings gathered from the interviews conducted with backyard farmers of

GUFFI. The data illustrates the important role that the WEF nexus components play in making
urban agriculture successful and the contribution of the WEF nexus components to food security.
Literature supports the idea that urban agriculture contributes to food security, however, literature
usually negates some important factors that can negatively impact the food security of urban
farmers, including lack of access to sufficient water and land. This chapter revealed the importance

of water, energy, food, and land in ensuring food security in urban areas. This chapter revealed the
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importance of external parties such as NGOs and the state, and how these parties contribute to food
security. The resilience theory was used as a theoretical framework to understand and emphasize
the importance of resilience in today’s urban gardens, where there are harsh effects of climate
change. Both the resilience theory and the WEF nexus components play a vital role in society, a
role of ensuring that societies faced with harsh climate-related changes can withstand those
challenges and continue functioning. The examples presented in this paper, such as the Covid-19
pandemic and the Cape Town water crisis reveal that more work needs to be done in building

resilience in various communities.
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CHAPTER 6: SUMMARY OF FINDINGS, RECOMMENDATIONS AND CONCLUSION

6.1. INTRODUCTION
The aim of this study was to explore the role of the water, energy and food nexus in building

resilient home gardens in Gugulethu. To do this, the study had three objectives: firstly, to identify
and elaborate upon the multi-dimensional nature of water, energy and food interaction in urban
agriculture. Secondly, to investigate how water, energy and food promote food security. Lastly, to
investigate how urban farming contributes to the resilience of backyard gardens. In the preceding
chapter, the qualitative data gathered from interviews of backyard farmers of GUFFI was presented
and analyzed. This chapter gives a summary of these findings in relation to the research objectives

and questions.

6.2. SUMMARY OF FINDINGS

6.2.1. TO INVESTIGATE HOW WATER, ENERGY AND FOOD PROMOTE FOOD
SECURITY

The W.E.F. nexus components are an important factor that is needed to ensure urban agriculture
takes place successfully. Without water, energy and food, people cannot achieve food security. Due
to the mass migration of people to urban areas, there has been an increase of people in urban areas,
which has put strain in the urban food system, to provide food for the millions. According to Mbow
et al (2019, p.439), “the food system is under pressure from non-climate stressors (e.g., population
and income growth), and from climate change”. Due to this pressure, there is a greater need to
ensure that the urban food system is resilient enough to withstand any external pressure. There is
also a greater need for people to ensure they are food secure, to ensure that they are resilient enough

to withstand any shock that takes place within the urban food system.

In determining whether the water, energy and food components truly contribute to an increase in
food security, it is important to understand what food security is. According to the FAO (2019,
p.442), “food security is a situation that exists when all people, at all times, have physical, social,
and economic access to sufficient, safe, and nutritious food”. In the preceding chapter, it has been
highlighted that the food produced by the backyard gardeners of GUFFI, is safe and nutritious

because the food is organic, and the food is made from organic inputs that are free from fertilizers.
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This section of this chapter argues that the food produced by GUFFI farmers is not sufficient

enough to meet their food needs.

Due to the small land that the farmers have access to, they are limited in what they can produce.
Most of the participants plant one, sometimes two vegetables per time, and they need to wait a few
weeks till they can harvest and start planting again. The most common vegetables that they produce
are green pepper, onions, potatoes, carrots, lettuce, tomatoes and spinach. If a person plants green
peppers only, that person cannot be food secure. Green pepper alone does not ensure the food
nutrition security of a family. It is for this reason that the research found that urban agriculture for
backyard farmers does not lead to food security. Urban agriculture contributes greatly to reducing
food shortages in households, and it also contributes to families reducing their grocery expenses,

however it does not lead to food security.

A study conducted in Potchefstroom, in the Northwest by Du Toit et al (2022) concluded that home
gardens fail to enhance food security. The study found that “Only 10% of households were found
to be completely food secure. Of the rest, 39% experienced hunger that affected everyone in the
household and 51% were at risk of hunger” (Du Toit et al, 2022, p.9). The reasons stated in the
study that make urban agriculture fail, include the failure to produce consistently, and the failure
to supply enough for household needs.

In order for backyard gardeners to ensure they are food secure; they need access to more land. This
will mean they can plant more vegetables which will enable them to have a vast produce of food.
The lack of adequate space to plant food not only limits what the farmers can plant, but it also
limits their chances of earning an income through their produce. It is believed that urban agriculture
provides the opportunity to earn an extra income, however for GUFFI farmers, due to having a
small piece of land to farm, they cannot earn an extra income. It is only two of the interviewed
participants that highlighted they could sell their produce, because they had two gardens, at home
and at a nearby school. Therefore, the small land that GUFFI farmers have access to, limits their
food security and also their ability to earn an extra income through selling their produce. This

research concurs with what Azunre et al (2019) stated that urban agriculture can only be sustained
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if city authorities consciously integrate agriculture into the city land use planning and zoning

jprocesses.

6.2.2. TO INVESTIGATE HOW URBAN FARMING CONTRIBUTES TO RESILIENCE
Due to urban farming being seen as the solution to reduce food insecurity and guarantee an extra

source of income for urban dwellers, it is important for urban gardens to be resilient in the face of
external shocks and disturbances. Should urban gardens not be able to absorb, adapt and transform
in the midst of shock, it will leave home gardeners exposed to shocks, and it could reduce their
food security. There is a greater need to build climate resistant gardens, to protect the people from
climate related changes that are happening at an unprecedented speed.

The study found that the backyard farmers of GUFFI positively contribute to environmental
resilience because of the techniques they use, such as compost instead of fertilizer. As well as the
use of water conservation techniques such as the use of grey water, and rainwater harvesting. The
study further found that even though the farmers are aware of climate resistant techniques, such as
mulching, they were not applying these techniques to protect themselves from adverse weather
conditions such as floods. For example, during the recent Cape Town floods, a participant’s garden
was washed away due to mulch, not being in place. The participants knew that mulching helps to
protect plants during floods, however she was not anticipating floods, therefore there was no mulch
in place. This is an example of how the farmers are aware of techniques that can help protect them

against external shocks like floods, however these techniques are not always in place.

This study further found that the backyard gardens of GUFFI were resilient in the face of a food
systems shock that disturbed the global food supply chain. Urban farming allowed the participants
to grow their own food, thus reducing their dependence on external food suppliers, which were
under pressure at the time. This made the home gardens to be resilient in the face of global
disturbances. In order to increase the resilience of home gardens, issues such as lack of land, and
lack of access to adequate water need to be solved. This is because the study found that amongst

other issues, these two issues were the main reason that reduced the food security of the farmers.
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6.3. RECOMMENDATIONS

Access to sufficient land is one of the biggest challenges that backyard famers face. Due to
urbanization, more land is being used to accommodate the millions of people occupying
urban areas. Therefore, alternative farming methods should be introduced, such as vertical
farming. Vertical farming does not only save space, and ensure a higher crop yield, it also
requires minimal water use. The introduction of vertical farming will serve as a solution to
the issue of lack of land that backyard farmers have, as well as the issue of limited water
resources. This study found that the land, in which the farmers use, is not adequate, for
them to produce food that can meet their food security needs, thus introducing tools such
as vertical farming will provide more access to planting space for the farmers. This study
further found that water is a challenge for the farmers, as some of them end up planting
less crops then they intended, due to wanting to save water. Vertical farming requires less
water use, therefore it will be beneficial for GUFFI farmers, as well as other backyard
farmers in the Cape Town metropolitan area.

The city of Cape Town needs to play a more supportive role to backyard farmers. The City
of Cape Town is one of the first cities in South Africa to introduce an urban agriculture
policy, which shows that the City priorities urban agriculture, or they see the need of urban
agriculture, however the city is not providing any assistance to backyard farmers who need
help. The city of Cape Town needs to play a more supportive role to backyard farmers. The
City of Cape Town is one of the first cities in South Africa to introduce an urban agriculture
policy, which shows that the City priorities urban agriculture, or they see the need of urban
agriculture, however the city is not providing any assistance to backyard farmers who need
help. The research participants highlighted that they receive no support from the local and
provincial government. They sighted incidents were they have approached the government
for support, however they were told no funding is available. This is really unfortunate,

especially in a city that pioneered urban agriculture, in terms of having a policy.

6.4. LIMITATIONS
The sample size of the study was too low. The study interviewed 20 individuals (including focus

group interviewees). 20 people are not enough to generalize to the whole of Gugulethu or even

Cape Town. This limitation was not on the part of the researcher; however, the number of members
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belonging to GUFFI have significantly dropped from 60 to close to 25, as per the information
received from one of the coordinators. Furthermore, in order to rule out that indeed home
gardening is a valuable tool that should be implemented and encouraged more time, and resources
are needed in a study. Time is a huge factor that negatively impacted the study. It would have been
beneficial to observe the food security/insecurity that backyard gardens were living under during
the pandemic, and during the post- pandemic era. In order to confidently conclude that backyard

gardening can truly contribute to food security.

6.5. CONCLUSION
Urban agriculture has existed for centuries and has been used by people for various reasons. Due

to the changes happening globally, such as urbanization, globalization and climate change, there
has been interest in urban agriculture and the need for cities to become resilient in the face of
change. The United Nation’s sustainable development goals, such as ‘zero hunger, clean water and

sanitation, affordable and clean energy and climate action’ are proof of the importance of the WEF
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nexus components, as well as urban agriculture. Water, energy and food play an important role in
urban farming, and all these components need to be studied holistically to ensure that one

component is not negatively impacted by developments in another component.

There is a need to look at sustainable ways for urban farming to take place. This is because the
world is changing, and urban farming needs to adapt, in order for it to benefit this generation, and
the next generation. More emphasis needs to be placed on initiatives such as vertical farming,
which offer solutions for problems such as limited land, limited water access, and limited energy
resources. Initiatives like this would guarantee food security of communities, while not degrading

the environment.

Urban farming has the potential to positively contribute to food security, and city resilience,
however, for this to happen governments need to priorities urban farming initiatives and provide
support to urban farmers. This support is not only limited to policy making, but however support
should also be in the form of education and training and providing inputs as and when needed.
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Private Bag X17, Bellville 7535, Cape Town, South Africa
Telephone: 021 959 3858/6 Fax: 021 959 3865
E-mail: pkippie@uwc.ac.za or mdinbabo@uwec.ac.za

Letter of consent: To participate in a/n [semi-structured Interview ] for the study conducted by
[Khanyisile Zikhali ] entitled: Using the Water, energy and food nexus framework to build resilient
communities in the Cape Town metropolitan area.

) , have read and
understood the information sheet regarding this research.

I have had the opportunity to ask any questions related to this study, and received satisfactory answers to
my questions and any additional details | wanted.

I understand that my participation in this study is voluntary, | am free not participate and have the right to
withdraw from the study at any time, without having to explain myself.

I am aware that the information | provide in the [semi-structured interview ] might result in research which
may be published.

I understand that any written output resulting from this [semi-structured interview ] will never use my name,
that is my identity will not be revealed in any form.

| agree to answer the questions to the best of my ability.

I may also refuse to answer questions that | don’t want to answer.

I understand agree that this [semi-structured interview ] may be voice recorded.

By signing this letter, | give free and informed consent to participate in this [semi-structured interview].
DAt .o e

Participant NamE .........ouiei e

PartiCipant SIgnature. .........cooviuiiiiri e

INErVIEWET INAIME . ....etit ettt ettt et e te e ae e e aenas

INEEIVIEWEE SIGNAtUIE. .....it ettt et e e e e
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This research project has received ethical approval from the Humanities & Social Sciences Research
Ethics Committee of the University of the Western Cape, Tel. 021 959 2988, E-mail: research-

ethics@uwec.ac.za
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APPENDIX A2 : INFORMATION SHEET

INSTITUTE
FOR SOCIAL
UNIVERSITY of the DEVEI‘O PMENT UNIVERSITY of the

University of the Western Cape

Private Bag X17, Bellville 7535, Cape Town, South Africa
Telephone :(021) 959 3858/6 Fax: (021) 959 3865

E-mail: pkippie@uwc.ac.za or mdinbabo@uwc.ac.za

INFORMATION SHEET FOR [interview]: [Guqulethu Urban Food Forest Initiative ]

IPHEPHA LOLWAZI [Udliwano-ndlebe]: [Inyathelo leFama yaseGugulethu
edolophini |

Project Title:

Using the WEF nexus to build resilient urban communities in the Cape Town metropolitan area
Isihloko seProjekthi:

Ukusebenzisa ikhonkco le-WEF ukwakha uluntu Iwasezidolophini oluzinzileyo
kummandla wesixeko saseKapa

What is this study about?

This research project is being conducted by [Khanyisile Zikhali], a student at the University of
the Western Cape. The purpose of this study is to investigate the conduction of urban agriculture
and its connection to the WEF NEXUS. This study is significant because water, energy and food
are vital sources of life, and urban agriculture in this study is seen as means to provide sustainable
livelihoods to people, | believe urban agriculture can be one of the tools to decrease unemployment
and ensure urban dweller have a source of income. Unemployment and lack of income are one of
the many problems urban dwellers experience and | think urban agriculture can help decrease this
issue. You are invited to participate in this project because GUFFI was identified a good group of
farmers to include in the study because of the reasons why GUFFI was started

Ingaba olu phononongo lungantoni?

Le projekthi yophando iqghutywa ngu[Khanyisile Zikhali], ongumfundi kwiYunivesithi
yaseNtshona Koloni. Injongo yolu phononongo kukuphanda ukughutywa kwezolimo
zasezidolophini kunye noghagamshelo lwayo kwi-WEF NEXUSOlu phononongo
lubalulekile kuba amanzi, amandla kunye nokutya yimithombo ebalulekileyo yobomi,
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kwaye ulimo lwasezidolophini kolu phononongo lubonwa njengendlela yokubonelela
ubomi obuzinzileyo Bantu, ndiyakholelwa ukuba ulimo Iwasezidolophini lunokuba
sesinye sezixhobo zokunciphisa intswela-ngqesho nokugqinisekisa ukuba abahlali
basezidolophini banomthombo wengeniso. Intswela-ngqesho kunye nokunqongophala
kwengeniso yenye yeengxaki ezininzi ezifunyanwa ngabahlali basezidolophini kwaye
ndicinga ukuba ulimo lwasezidolophini lunganceda ukunciphisa lo mba. Uyamenywa
ukuba uthathe inxaxheba kule projekthi kuba iGUFFI ichongwe iqela elilungileyo
lamafama ukuba liquke kuphononongo ngenxa yezizathu zokuba kuqaliswe iGUFFI

What is the Interview about?
This Interview seeks to gain more information on GUFFI, and understand the process GUFFI
uses when farming and to investigate the understanding urban farmers have on the WEF nexus

Imalunga nantoni udliwano ndlebe?

Olu dliwano-ndlebe lukhethekileyo lufuna ukufumana ulwazi oluthe kratya malunga
ne-GUFFI, kunye nokuqonda inkqubo esetyenziswa yi-GUFFI xa lifama kunye
nokuphanda ukuqonda amafama asezidolophini anayo kwi-WEF nexus nokuba ingaba
iinkqubo zawo ziyakwazi na ukumelana nokothuka okunokwenzeka.

Will my participation in this study be kept confidential?

All participation will be treated with confidentiality and integrity. All personal information will be
kept confidential and will remain anonymous. You will be required to sign a consent form before
partaking in the study to protect your privacy and confidentiality. The researcher shall not reveal
the identity of the participants and will safeguard the confidential information obtained in the
course of the study.

Ngaba ukuthatha kwam inxaxheba kolu phononongo kugcinwa kuyimQ@ihlo?
Lonke uthatho-nxaxheba luya kuphathwa ngokuyimfihlo nangemfezeko. Zonke
iinkcukacha zobuqu ziya kugcinwa ziyimfihlo kwaye aziyi kuchazwa. Uya kucelwa
ukuba usayine ifomu yemvume phambi kokuba uthathe inxaxheba kuphononongo
ukukhusela ubumfihlo bakho kunye nemfihlo. Umphandi akayi kutyhila izazisi
zabathathi-nxaxheba kwaye uya kukhusela ulwazi oluyimfihlo olufunyenwe ngexesha
lophononongo.

What are the risks of this research?
There are no risks involved in participating in this study

Yeyiphi imingcipheko yolu phando?
Akukho mngcipheko obandakanyekayo ekuthatheni inxaxheba kolu phononong
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Is any assistance available if I am negatively affected by participating in this study?
There are no negative effects that could happen from participating in this study.

Ngaba naluphi na uncedo olukhoyo ukuba ndichaphazeleka kakubi ngokuthatha
inxaxheba kolu phononongo?
Akukho ziphumo zibi ezinokuthi zenzeke ngokuthatha inxaxheba kolu phononongo.

What are the benefits of this research?
There are no material benefits for the participants (respondents)

Ziziphiiingenelo zolu phando?
Akukho zizibonelelo eziphathekayo kubathathi-nxaxheba (abaphenduli)

Do I have to complete the whole interview proceedings or may | withdraw from the process
at any time?

Your participation in this research is completely voluntary. Should you feel the need to withdraw
from the study, you can do so at any time.

Ngaba kufuneka ndiyigqibe yonke inkqubo yodliwano-ndlebe okanye
ndingarhoxa kwinkqubo nangaliphi na ixesha?

Ukuthatha kwakho inxaxheba kolu phando kungokuzithandela ngokupheleleyo. Ukuba
uziva ufuna ukurhoxa kuphononongo, ungakwenza oko nangaliphi na ixesha.

How long will it take to complete the whole interview process?
The full interview session will take about [30-45minutes] minutes to complete.

Kuya kuthatha ixesha elingakanani ukugqiba yonke inkqubo yodliwano-ndlebe?
Iseshoni yodliwano-ndlebe epheleleyo iya kuthatha malunga [30-45minutes] imizuzu
ukuyigqiba.

Do I need to bring anything to the interview?

You do not have to bring anything.
Ngaba kufuneka ndize nantoni na kudliwano-ndlebe?
Akukho mfuneko yokuba uze nantoni na.

What if I have questions?
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This research is being conducted by [Khanyisile Zikhali ], a student at the University of the
Western Cape.

If you have any questions about the research study or if you have any questions regarding your
rights as a research participant or if you wish to report any problems you have experienced related
to the study, please contact the student’s research supervisor, [Dr Karriem], at the Institute for
Social Development (ISD), University of the Western Cape.

Kuthekani ukuba ndinemibuzo?

Olu phando lwenziwa ngu[Khanyisile Zikhali] ongumfundi kwiYunivesithi yaseNtshona
Koloni.

Ukuba unayo nayiphi na imibuzo malunga nophononongo lophando okanye ukuba
unayo nayiphi na imibuzo malunga namalungelo akho njengomthathi-nxaxheba
kuphando okanye ukuba unqwenela ukuchaza naziphi na iingxaki othe wadibana nazo
ezinxulumene nophononongo, nceda uqhagamshelane nomphathi wophando
womfundi, [uGqr Karriem], kwiziko IloPhuhliso loLuntu (ISD), kwiYunivesithi
yaseNtshona Koloni.

Dr Razack Karriem

Institute for Social Development
School of Government
University of the Western Cape
Private Bag X17

Bellville 7535

This research project has received ethical approval from the Humanities & Social Sciences
Research Ethics Committee of the University of the Western Cape, Tel. 021 959 2988, E-mail:
research-ethics@uwc.ac.za

Le projekthi yophando ifumene imvume yeengobo ezisesikweni kwiKomiti yoPhando IwezoPhando
IwezoBuntu neNzululwazi yezeNtlalo yeYunivesithi yaseNtshona Koloni, uMnxeba. 021 959 2988,
I-imeyile: research-ethics@uwc.ac.za
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A3 : INTERVIEW TRANSCRIPT

Venue — Famers Home

Time - 1 hour 5 minutes

1. Why did you become a farmer?
| started gardening during covid, | started gardening because it helps with reducing hunger,

when you farm you can have food and you can also sell the extra veg.

2. Which vegetables do you farm?

Spinach, cabbage, beetroot, lettuce, green pepper, onions.

3. Do you use fertilizer or compost?

| use compost and manure.

4. How do you make your compost?
| use cardboard, and put holes in the cardboard, | put soil, leaves, eggshells, sticks,
vegetable waste and cover the mixture for 2 weeks. After 2 weeks the compost would be
ready.
Before | start gardening, | put the compost, then manure, bonemeal and | put pallets. Cape
town soil is sandy so it is a must to put compost, so that the vegetables can grow and the
soil will also be healthy.

GUFFI also provides compost, manure and seedlings sometimes.

5. Has your garden, affected your water bill?
Yes my water bill has increased a lot
The space | have ta home is too small so | needed a bigger space to have a second garden,
| found a space at the nearby school. They allowed me to use their land for free, but I just
need to make sure | pay R150 a month for water. So | pay twice a month for water, first at

home then at the school.
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o

How did you secure the space at the school? Do you have a lease agreement?
| do have an agreement with the principal. | went to ask the school principal and she agreed,
and the SGB called me for a meeting, and told me the rules and gave me a timeline, we

agreed that I would have my garden at the school for 5 years.

~

The food you produce at the school, is it yours or it is for the benefit of the school?
The food | produce there is for myself and my family. | also use the vegetables for my
business, the school teachers also buy my vegetables, and | also sell at church. The profit |
make from selling the vegetables also helps me with covering the water bill.

o

Do you make a profit from selling the vegetables?
| do make a good profit from selling, because people support me a lot. The teachers at
school, the people at my church and even people from the neighborhood support me a lot.

©

How do you save water?

| use grey water, | also use rain water

10. Has there ever been a time where you did not have access to water due to a draught?

Yes there was a time, and the water | use for washing was not enough for my garden.

11. What happen during times where you have planted and waited for harvesting, and you don’t
have food at that time?

I don’t plant all my vegetables at the same time, because my garden at school is abit bigger,

when I see that it is closer to harvest time I plant some vegetables so I don’t wait a long

time to have some food. But my business does get affected because I don’t have access to

the food all the time, sometimes | do have to wait.

12. What are some of the challenges you face as a backyard farmer?
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Draught is a huge problem, because sometimes we don’t have rain for long periods of time
and during that time the money | pay at the school increases. And my vegetables are not
fruitful during that time, and my business gets affected.

Sometimes my neighbors ask for my vegetables, because they don’t have money to pay
and 1 also feel sorry for them. But that affects my business

Insects and snails are also a huge problem, because they eat my vegetables. But | sometimes
have to spray garlic and pepper mix. | also put snails in a bottle and put water inside, that

helps to keep the snails away.

13. Have you ever received training ?
Yes | have received training. We learnt how to make compost, how to prepare the soil
before planting. Training has helped because | have learnt a lot on how to farm, I also learnt
how to maximize the small space that | have. There is a time where we learnt that you can

mix seedlings together to save space.

14. How was sunlight affected your garden?
Sunlight is important for plants, the same way water is important for plants. But |

haven’t had a problem with sunlight

15. Has your garden been affected by the recent floods in cape town?

My garden at the school was affected because all my plants got washed away.

16. Have you had any conversations on how you can protect yourself during times of floods or any
natural disaster?

Mulch helps a lot to protect the plants during floods, mulch is leaves that are mixed with

sticks. It helps create walkways. When there are floods, there is soil erosion but when there

is mulching, the plants are not washed away easily. Mulching reduces the exposure to a lot

of rainwater. Right now when there was floods, mulch was not there, we were not

anticipating the floods so we were not prepared.
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17. How has gardening helped you?
It has helped me health wise, because we farm healthy food that is organic unlike the food
that you buy at the shops
It also helps with saving money because | don have to buy vegetables now I can just go to
my garden.
Gardening also helped during covid, because when we were on lockdown and could not go

to find work and earn an income, our gardens helped to give us food.

18. What help do you need from sponsors? Or the government
| need access to more land, because the space | have at home is little. | want to produce
more food for my family and also to sell but my space is not enough. I do try to use buckets
as well to save space but it would be nice to have more land.
| also need help with seedlings, because sometimes | have to buy the seedlings. Even
though | make a profit It would help to receive seedlings because when | have to buy the

seedlings it takes away money from my profit.

19. Is gardening sustainable? Do you see yourself doing it in the long term?
| do see myself gardening for a long time, because it helps a lot. | would be forced to stop
if I no longer have money to pay for the water at the school, or if I don’t have money for
seedlings. If I don’t have sponsors | would have to stop because I cant use my grant money
to buy seedlings, gardening is expensive it needs a lot of money.
Right now we got a sponsor that gave us R10 000 so that money will help us a lot to buy

things but if the sponsor was not there, things would be tough.
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APPENDIX A4 : INTERVIEW TRANSCRIPT: FOCUS GROUP DISCUSSION

Venue : Lehlohonolo Primary School

Time : 1 hour 20 minutes

1. Why did you choose to become a farmer ?

Participant 1 : | became a farmer by default, it is the type of work, | was doing. After | left my
work, one of the ladies from the community asked me to come work with her, and | eventually
agreed, since | was young, we used to farm at home. | call myself an urban farmer, but I am not
really an urban farmer, and | don’t fully practice urban farming because of the small space I use to

farm.

Participant 2 : for me, it started in my mid 20’s, I wanted to have my own garden because of
health reason but I never really started. When covid started, | started organizing the youth, to start
their own gardens so that they can sell their produce and earn money. The youth was not interested
because they were not going to get paid, so I asked myself why I don’t start my own garden, and
that is when | started my garden.

Follow up question : why did you continue with farming even though you knew you were not
going to get paid ?

Participant 2 : when covid hit, | saw the importance of having my own food. Covid affected me
because | stopped working due to covid, then | saw a good opportunity to start planting and get

my own food

Participant 3 : my green fingers started when | was at res, | used to plant from my egg carton,
and I would scratch from people’s bins so that I can get bottles to plant my plants. After that |
started my garden at home. My garden was doing well, and | decided to start a smoothie and health

bar business.

Participant 4 : urban farming is a necessity so that you can have a sustainable life, and not rely
on supermarkets for food. | also started so that | can get organic food that can keep me healthy, so
that | can live longer. When | started farming, | understood that if | start, | will be helping the

128



generations that I am fathering because I am instilling a healthy lifestyle in them. I didn’t start
because | though I could make money but I started because | wanted a better life. It is only when
| started farming when | realized that I can also make money. The problem is that we are struggling
with shortage of water, and my garden is suffering a lot. My garden is also suffering because of
lots of sun, I don’t have nets to protect my produce, so they end up dying. I also don’t have mulch,
and compost to keep on feeding the soil so that the soil can stay healthy. My garden suffers from
pets as well. 1t would be better if we have jojo tanks so that we can harvest water and also have

organic compost so that the soil does not suffer due to our farming.

Participant 5 : | was an artists before | became a farmer, because artistry is a seasonal job | became
depressed when | was in a season of not having work. In that season, farming became something
| could fall on. I decided to start my garden, and | was providing food for the elders. When
lockdown started, | joined GUFFI, and that is where my farming career took off. I am now a
beekeeper as well. I am now able to get some friends and | am able to heal myself from depression.

| also have means of business through my farming.

Follow up question : do you plant your produce and then make your smoothies or is your smoothie
business separate from your farming?

Participant 3 : because of the small space | have for farming, | cant plant all the plants | want to
plant for my smoothies. But I do plant some of the produce, such as beetroot and mints that | can

manage to grow in the space | have

Follow up question : How big is your area of planting ?

5to 7 meters

Question 2 : Do you only use your produce for farming, or do you sell it as well ?
Participant 3 : I use some of my produce for cooking at home and some I sell it using my smoothie
business

Participant 2 : No, | don’t sell my produce, | use it for my family

Participant 1 : I use it for doing smoothies, and some of it I cook with it.
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Participant 5: | am able to sell my produce but I don’t produce much because of the small space
that I have. But there are markets around, however it is a challenge to sell our produce sometimes
because we plant organic food and most people in Gugulethu don’t understand organic food so we
need to go outside Gugulethu to sell ourselves.

Participant 4: through GUFFI, | managed to be creative and | started a business.

Question 3 : Which produce do you have ?
Participant 2 : Potatoes, tomatoes, baby spinach
Participant 3 : Strawberries, beetroot, and mint

Participant 1 : Carrots, cabbage

Question 4 : what are some of the challenges you face as a farmer ?

Participant 2: my produce gets eaten a lot my birds, ants, and snails this is because I don’t have
nets which will protect my food from the birds

Participants : my garden is suffering from shortage of water, and shortage of the sun. my plants
are not protected from the sun, because I don’t have nets. I also do not have mulch/ compost to
keep feeding the soil so that the soil can be healthy as it should. I also have a problem with pets
because they eat my produce. having pets controls that are organic can be really helpful. Having

jojo tanks so that we can harvest the water can be really helpful as well.

Question 5 : Have you guys thought of selling your produce ?

Participant 3 : | have attempted to sell once, because had a lot of lettuce, however when | went to
the market there are letters that are required to sell there so I couldn’t get the letter

Participant 1 : because of the limited space we have to plant, we cant sell the produce, because
even if you find someone to help you get access to the market, you cant be consistent with
providing the produce. when you have a small garden, you have to plant, and then wait for those
plants to grow before planting the next batch.

Participant 2 : selling in the market could work, if we can work together, because we all have small

space but if we combine the small space we all have, we can get a lot out of the that space.
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Participant 1 : we have tried to get people to work together or mobilize everyone but trying to get
people to participate is not easy, the logistics is not easy because sometimes we had to rely on
someone to give us their car to transport the food, but sometimes they wouldn’t be available, and
sometimes we had to provide money for fuel, and people didn’t have it. Sometimes when we didn’t

sell the produce, we had to come back with it and that was a problem.

Question 6: How prepared are you for natural disasters like draughts because Cape Town Is
a water scarce city

Participant 1 : having water Is frustrating because there are some people who steal water, there are
some who don’t pay for the water which means we don’t have enough water for our farming
Participant 2: | am not prepared for a draught

Participant 4 : We are not really prepared but there are water saving techniques that we are trying
to penetrate. Things like hydroponics, which assist in recycling water so that you use the same
water over and over again, and using steam at night, but these things are still new to us.
Participant 3 : | am not ready for a draught.

Participant 1: we are aware that there are techniques to save water, but we don’t have the money

to start with them and also we have small space

Follow up: do you guys know about the Cape flats aquifer that gives water

Participant 2 : | am not aware of it

Participants 4 : | am aware of it, most of the areas in Cape flats are water saturated, but it is costly
to dig down for the water.

Vuyani : today we were in a conference, and there were developers who were saying they want to
harvest the water for glass manufacturing, and they are also mining sand in that area. There are
many politics involved in accessing the water

Participant 1 : we have wetlands in Gugulethu but we cant get the water there because there are
houses in the wetlands, so the wetlands end up being destroyed and we are left without enough

water.

131



Participant 4 : local government implements policies about us, but without us. Policies of access
to water and land we are not part of them, but they affect. There are structures of food security but
as farmers we are not involved, and we are not invited. Even with the land in Philippi, we can’t
access It but it is a lot. The land is trying to be sold but we are in need of the land.

Participant 1 : there was an advert of accessing land for farming but we were not helped with
getting the land, we have representatives in the community which were part of that project but they
never helped us. The land was given to two ladies who are not even part of our community, and

we are still in need of land.

Question 7 : what can be done to solve the issue of lack of support and the issue of politics
Participant 2 : as community members we need to stand together and help each other in farming.
We cant depend on the government because we can see they are not helping us.

Participant 4 : it is a question of independence; we need to be independent and do things for

ourselves.

Participant 5 : we need to tell people what we are trying to do, so that they can also be inspired to
start. We need to gather together and mobilize people and make them understand that success in
farming takes time, and eventually the government will see that we have been doing well and they

will take us seriously and give us farming.

Participant 1: the land issue is very frustrating because we have land in Gugulethu but when we
enquire the local government says we should contact the provincial government and national
government but when we go to them they don’t give us the information, and farming in small land
is not sufficient.

Participant 4 : we also have a challenge of storage, some of the food cant be sold so we need
storage so that the excess produce can be stored, and it doesn’t get spoiled

Participant 3 : Drain blockage is another challenge, there is sewage that gets dumped into our
homes and that affects our produce. there is dirty water all over.
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Interview Questions
1. Why did you become a farmer?

2. Which vegetables do you farm?

3. Do you use fertilizer or compost?

4. How do you make your compost?

5. Has your garden, affected your water bill?

6. How did you secure the space at the school? Do you have a lease agreement?

7. The food you produce at the school, is it yours or it is for the benefit of the school?

8. Do you make a profit from selling the vegetables?

9. How do you save water?
10. Has there ever been a time where you did not have access to water due to a draught?

11. What happen during times where you have planted and waited for harvesting, and you don’t
have food at that time?

12. What are some of the challenges you face as a backyard farmer?
13. Have you ever received training ?

14. How was sunlight affected your garden?

15. Has your garden been affected by the recent floods in cape town?

16. Have you had any conversations on how you can protect yourself during times of floods or

any natural disaster?

17. How has gardening helped you?

18. What help do you need from sponsors? Or the government

19. Is gardening sustainable? Do you see yourself doing it in the long term?
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