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Introduction: Informal settlements in South Africa remain highly exposed
to disasters despite continued disaster risk reduction (DRR) interventions.
Khayelitsha—particularly the Barney Molokwane (BM) Section—is among Cape
Town's most flood- and fire-prone areas. Understanding vulnerability in such
contexts requires frameworks capable of unpacking the interaction of exposure,
susceptibility, and resilience. This study applies the Methods for the Improvement
of Vulnerability Assessment in Europe (MOVE) framework to assess the drivers
of vulnerability in BM Section and situates findings within comparable evidence
from Africa, Asia, and Latin America.

Methods: A mixed-methods design was employed, integrating household
surveys with 125 randomly selected residents, transect walks, and systematic
field observations. The MOVE framework structured the assessment across
three components—exposure, susceptibility, and resilience. Quantitative and
qualitative data were triangulated to capture settlement conditions, socio-
economic factors, governance interactions, and everyday coping strategies.
Results: Vulnerability in BM Section is shaped by intersecting socio-economic,
environmental, and institutional factors. Key drivers include inadequate housing,
overcrowding, unemployment, poor sanitation, and infrastructure deficits.
Exposure is intensified by wetland encroachment and the dismantling of
protective berms. Hazardous coping practices—such as illegal electricity
connections and resistance to re-blocking—reflect governance shortcomings,
mistrust, and limited access to basic services rather than community
unwillingness. Comparative literature shows that while wetland encroachment
is context-specific, poverty and weak institutional engagement are widespread
determinants of urban informal settlement vulnerability.

Discussion: The MOVE framework effectively illuminates multidimensional
vulnerability but captures cultural factors and informal social safety nets less
comprehensively. Findings point to the need for participatory governance
approaches, including co-developed early warning systems, community-
driven drainage solutions, and livelihood support mechanisms. The study
demonstrates the value of structured vulnerability assessment for informing
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flood-risk management and climate adaptation planning in informal settlements,
contributing to progress toward SDG 11: Sustainable Cities and Communities.
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disaster risk reduction, informal settlements, MOVE framework, disaster vulnerability,

community resilience

1 Introduction

Informal settlements are among the most disaster-prone urban
environments globally, particularly in rapidly urbanising regions
of the Global South. Over one billion people now reside in such
unregulated and underserved areas (Habitat for Humanity, 2025),
where vulnerability emerges from the intersection of environmental
exposure, socio-economic marginalisation, and governance failures
(Satterthwaite et al., 2020; Dodman and Satterthwaite, 2019). Typically
located on marginal land, such as wetlands and floodplains, these
communities face recurring risks including flooding, fires, and
disease outbreaks (Rampaul and Magidimisha-Chipungu, 2022;
Archer et al., 2020). The intensification of climate-related extreme
events further compounds these vulnerabilities (IPCC, 2022).
these
living in

South Africa exemplifies with more
than five

(Statistics South Africa, 2022). In Cape Town, housing shortages,

dynamics,
million people informal settlements
high land prices, and exclusionary housing markets have entrenched
urban informality (Turok et al., 2020). The COVID-19 pandemic
further accelerated informal occupation through evictions and
unemployment (Cirolia and Harber, 2022). Khayelitsha, one of
the largest townships in the country, illustrates these challenges
vividly. In the Barney Molokwane (BM) Section alone, an estimated
24,000 residents live in over 6,000 shacks (ISM, 2022). Despite
the municipality's disaster risk reduction (DRR) initiatives such
as early warning systems, re-blocking projects, and flood berm
construction recurring fires, floods, and sanitation-related health
risks persist (Atkinson, 2024).

Recent studies suggest that top-down DRR interventions in
Cape Town often encounter resistance, arising from mistrust,
limited consultation, and failure to address deeper socio-
economic inequalities (Bhanye]., 2025). For example, some
residents dismantled flood berms for personal use, inadvertently
heightening their flood risk, while re-blocking was resisted due
to perceived exclusion from planning processes. Risky practices
such as illegal electricity connections and waste dumping are not
simply behavioural non-compliance but reflect structural neglect,
limited service delivery, and precarious livelihoods (Andreasen
et al., 2023; Peck et al., 2022).

While vulnerability in South African informal settlements has
been widely acknowledged (Pelling et al., 2021; Archer et al., 2020),
most studies focus narrowly on hazards or infrastructure deficits,
with
that capture exposure, susceptibility, and resilience holistically.

limited integration of multi-dimensional frameworks
Furthermore, little empirical work applies and critically adapts
comprehensive vulnerability models, such as the MOVE framework,
to informal settlement contexts in the Global South.

This study addresses this gap by applying the MOVE framework

to the BM Section of Khayelitsha. Specifically, it investigates.
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1. How exposure, susceptibility, and resilience interact to shape
disaster vulnerability;

2. Why
interventions, and

3. How the MOVE framework can be adapted to highlight the
socio-political and behavioural dimensions of risk in informal

vulnerability — persists  despite  targeted DRR

settlements.

When situating vulnerability analysis within a well-established
but underutilised conceptual model, the study advances theoretical
and empirical debates on disaster risk in South African informal
settlements and contributes to the refinement of vulnerability
assessment tools in Global South contexts.

2 Conceptual framework

The Methods for the Improvement of Vulnerability Assessment
in Europe (MOVE) framework provides the conceptual foundation
for this study. Originally developed for European hazard
contexts, MOVE advances a multi-dimensional understanding
of vulnerability, encompassing exposure, susceptibility, and
resilience (Birkmann, 2013). Its interdisciplinary orientation
allows for integration of social, economic, physical, institutional,
and cultural indicators, making it adaptable to diverse contexts
(Birkmann, 2013; Williams, and Webb, 2021).

In this study, MOVE is adapted to the South African informal
settlement context in three ways:

Exposure is conceptualised as the physical proximity of residents
and assets to hazards, assessed through settlement density, housing
materials, and location in flood-prone wetlands (Andreasen
et al., 2023).

Susceptibility is expanded to capture socio-economic precarity
and infrastructural neglect, including unemployment, sanitation
deficits, and service delivery gaps, which amplify residents' inability
to cope with hazards (Satterthwaite et al., 2020).

Resilience is reframed beyond household coping capacities
to include institutional trust, participatory governance, and the
role of community-driven practices in shaping adaptive strategies
(Hussainzad, and Gou, 2024; Archer et al., 2020).

This contextual adaptation allows MOVE to interrogate not only
material conditions but also governance dynamics and community
responses, such as resistance to re-blocking and the dismantling
of flood berms. These behaviours, often labelled “risky,” are
reconceptualised here as embedded in deeper histories of inequality,
exclusion, and contested governance (Bhanye S., 2025).

When aligning MOVE with localised indicators, including fire
incidents, waste disposal practices, and institutional engagement,
this study demonstrates its applicability in informal settlements. It
highlights how disaster risk emerges not only from environmental
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FIGURE 1

A Conceptual MOVE Framework for Disaster Vulnerability in the BM Section of Khayelitsha (Source: Authors own).

hazards but from socially produced vulnerabilities linked to systemic
neglect. This adaptation strengthens the analytical scope of the
MOVE framework, positioning it as a valuable tool for advancing
risk governance and climate adaptation in the Global South.

how the MOVE framework was
operationalised in this study. Physical hazards such as floods

Figure 1 illustrates
and fires were mapped to exposure, socio-economic factors such
as poverty, housing quality, unemployment, and health were
categorised under susceptibility, while institutional capacity and
community awareness were aligned with resilience. These categories
were not applied abstractly; rather, they structured the design of
survey items, field observations, and transect walks. For instance,
sanitation access and drainage conditions were assessed under
susceptibility, while participation in disaster awareness campaigns
was coded as resilience. This explicit mapping guided data collection,
coding, and interpretation, ensuring analytical consistency and
reducing overlap between categories. Thus, Figure 1 is not a
descriptive illustration but a conceptual-operational bridge between
the MOVE framework and context-specific vulnerability drivers in
the BM Section.

This system was developed for a European socio-economic
governance system, which differs from an African informal
settlement, poverty-stricken, and weakly governed system. It does
not fully reflect livelihood-based vulnerabilities like a lack of land
tenure. The framework is limited in its consideration of colonial
governance impacts and political drivers.

3 Materials and methods

3.1 Study area

Khayelitsha, one of South Africa's largest townships, is located
on the Cape Flats in Cape Town. It was established in 1985 as a result
of forced removals during the apartheid era, originally intended to
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house displaced Black South Africans. Over the decades, Khayelitsha
has rapidly grown, driven by rural-to-urban migration and an
increased natural population. Today, it is home to an estimated
500,000 residents living in a mix of formal housing and informal
settlements (Coughlan de Perez et al., 2018). Khayelitsha is located
in the Western Cape, South Africa, with geographical coordinates of
34°3'0"South, 18°40’0" East, Latitude: —34.0229818181, Longitude:
18.6700498005 as illustrated in Figure 2.

The BM Section is a densely populated informal settlement
adjacent to the Eerste River and a degraded wetland. It is
highly susceptible to flooding, fires, and sanitation-related health
hazards due to poor infrastructure, overcrowding, and limited
service delivery (Fox et al, 2023). These conditions provided a
critical case for investigating disaster vulnerability's systemic and
behavioural drivers.

3.2 Study designh and methodology

This study adopted a qualitative, multi-method research design
to assess disaster vulnerability in the Barney Molokwane (BM)
Section of Khayelitsha, Cape Town. The design was selected to
capture the complex interplay between exposure, susceptibility, and
resilience as conceptualised in the Methods for the Improvement
of Vulnerability Assessment in Europe (MOVE) framework. By
combining household surveys, field observations, and transect
walks, the study sought to triangulate findings across social,
environmental, and institutional dimensions, ensuring analytical
robustness.

The MOVE framework was operationalised to guide both
data collection and analysis. Figure 1 illustrates how vulnerability
drivers were categorised. Physical hazards, such as floods and
fires, were mapped to exposure. Socio-economic factors, including
poverty, poor housing, unemployment, and health, were aligned
with susceptibility. Institutional capacity and community awareness
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FIGURE 2
Location of BM Section in Khayelitsha, Cape Town, South Africa (Source: Authors own).

informed the resilience dimension. This structure directly informed
the development of research instruments. For example, questions
on drainage and sanitation access were linked to susceptibility,
while participation in disaster awareness campaigns and access to
evacuation plans were categorised under resilience. In this way,
the figure served not merely as a descriptive illustration but as a
conceptual-operational bridge that structured both data gathering
and coding.

3.2.1 Sampling strategy

From an estimated population of 24,000 residents, a random
sample of 125 participants was selected. The rationale for this sample
size was to achieve diversity across gender, age, and socio-economic
characteristics while ensuring feasibility in a resource-constrained
setting. Randomisation was conducted within demarcated
settlement blocks to avoid bias and improve representativeness. This
strategy aligns with established practices in informal settlement risk
assessments, where balancing methodological rigour and logistical
realities is critical (Van Niekerk and Annandale, 2013).

3.2.2 Data collection

Data was collected through the use of a questionnaire that
comprised three complementary methods:

Household survey: Structured questionnaires captured socio-
economic status, hazard experiences, coping strategies, and
perceptions of institutional capacity.

Frontiers in Built Environment

Field observations: Direct observations were conducted on
environmental and infrastructural conditions such as drainage,
density, sanitation, and waste management.

Transect walks: Guided spatial assessments provided insight into
settlement layout, hazard-prone zones, and localised adaptation
practices.

In addition to these methods, the authors followed the
Tsouni et al. (2025) methods to collect the samples based on (a)
collaboration with public entities, (b) indirect communication
with the general public through in-person handing out of
questionnaires, and (c) direct communication with the general
public during field visits and by loose-format interviews about their
experiences. The multi-method design enabled the cross-validation
of findings, thereby enhancing the study's credibility and depth,
consistent with disaster risk research in South African informal
settlements.

3.2.3 Ethical considerations

Ethical approval was obtained from the University of the Free
State Research Ethics Committee (Ref: UFS-HSD2023/1556). The
study paid particular attention to the sensitivities of working
with vulnerable populations. Informed consent was obtained
verbally and in writing, in participants' preferred language.
A trained translator supported inclusivity and comprehension
during fieldwork. Confidentiality and anonymity were ensured
by assigning unique codes to participants. Researchers avoided
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TABLE 1 MOVE framework suitability for assessing vulnerability in informal settlements (Global South).

Feature of MOVE

Global application

Informal settlements relevance

Applied in Africa (Nigeria, Cote d'Ivoire, west Africa),
Asia (Pakistan, Malaysia)-proof of adaptability beyond
europe

Sources

Aldrees et al. (2024), Kablan et al. (2017),
Hamidi et al. (2020)

Multi-dimensionality

Captures exposure (e.g., flood zones, density),
susceptibility (e.g., socio-economic status), and
resilience (e.g., adaptive capacity,
governance)-mirroring your variable categorization

Kloos et al. (2015)

Spatial fluidity

Studies like Jamshed et al. Address cross-scale and
rural-urban linkages, aligning with fluid boundaries
common in informal settlements

Jamshed et al. (2023)

Multi-hazard and socio-institutional Coverage

MOVE-based frameworks incorporate flooding,
health, governance-holistic risk profiles essential in

Ramli et al. (2024), Van Niekerk and Annandale 2013

informal contexts

Source: Author compilation.

intrusive questioning on sensitive topics such as income
or health, mitigating risks of discomfort. These measures
strengthened the ethical integrity of the study and safeguarded

community trust.

3.2.4 Analytical framework

The MOVE framework's adaptability and multidimensionality
provided the foundation for analysis. Table 1 demonstrates its
relevance for informal settlement contexts in the Global South.
The framework's ability to integrate exposure, susceptibility,
and resilience across physical, socio-economic, and institutional
dimensions mirrors the heterogeneous vulnerabilities of the
BM Section. For instance, sanitation and waste disposal were
analysed under susceptibility, while risk awareness and community
participation were coded under resilience. This systematic
categorisation ensured analytical rigour and comparability with
similar studies in Nigeria, Cote d'Ivoire, Pakistan, Malaysia, and
South Africa (Kablan et al., 2017; Aldrees et al., 2024).

4 Results and discussion

This section presents and interprets the study's findings using the
MOVE (Methods for the Improvement of Vulnerability Assessment
in Europe) framework, emphasising the interconnection between
exposure, susceptibility, and resilience. The study applies this lens to
understand how community behaviours, structural vulnerabilities,
and disaster risk reduction (DRR) interventions intersect in the BM
Section of Khayelitsha.

4.1 Exposure: physical proximity to hazards
and environmental conditions
The BM Section faces extreme environmental challenges due

to its proximity to wetlands and the Eerste River. Communities
adjacent to these areas experience heightened flood risks,
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particularly as wetland loss and encroachment from settlement
expansion leave them vulnerable (Gulbin et al., 2019). This is also
supported by Wang et al. (2023), who argue that an increasing
number of people are relocating away from flood-affected areas,
such as those in the Middle East. However, this is not the case in
African countries, as poverty and proximity to economic benefits
increase, people are impelled to reside in flood-prone areas illegally.
Such a situation contributes to exposure to the hazard. During
the rainy season, flooding becomes a frequent issue. The study
findings highlighted that 50% of respondents are regularly exposed
to flooding. This vulnerability can be attributed to the inadequate
drainage infrastructure common in rapidly expanding informal
settlements, where dense urbanisation exacerbates the risk and
impact of flood events, as highlighted in previous studies by
Ramadan et al. (2025) and Dube et al. (2022). Furthermore, the
high density observed in these settlements, combined with the
use of flammable materials such as wood and tin, increases fire
hazards, with informal settlements in South Africa recording a
disproportionately high occurrence of shack fires due to open
flames, unsafe electrical connections, and combustible construction
materials (Walls et al., 2020; Walls et al., 2019). The study findings
reveal that 42% of respondents had experienced fire incidents
directly or indirectly, aligning with national statistics that indicate
an average of 10 shack fires per day and approximately 4,000 annual
fire incidents in these vulnerable communities (IFRC-DREF, 2025).
Through observations, the study found dense arrangements of
dwellings coupled with limited accessibility for emergency services,
and the absence of early warning systems contribute to the rapid
spread and devastating impact of such fires, highlighting the critical
need for improved safety measures and infrastructure in these
areas. This finding is corroborated by the findings of Adiba (2023),
whose study in Dakar equally revealed some of these vulnerabilities
experienced in South Africa.

Data from the study further illustrates how overcrowding within
limited living spaces exacerbates vulnerability to environmental
hazards in the BM Section. As shown in Figure 3a, most households
(37%) occupy dwellings with only three rooms, while a substantial
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FIGURE 3

(a) Household size relative to number of rooms/households in BM Section. (b) An example of a building structure in the BM Section, Khayeliysha.

portion (26%) live in two-room homes. Despite these limited
room numbers, household size increases with fewer rooms, with
32% of respondents in households of five or more people. This
inverse relationship between available space and household size
reflects high levels of overcrowding, a known factor that intensifies
exposure to disasters. In flood-prone and fire-prone environments
such as Khayelitsha, overcrowded conditions limit mobility,
impede emergency response access, and increase the likelihood
of fire spread or flood impact. When combined with flammable
construction materials and poor drainage infrastructure, these
conditions create highly combustible and flood-vulnerable micro-
environments (Figure 3b). Therefore, the intersection of inadequate
housing, high household density and building positions/conditions

Frontiers in Built Environment

significantly contributes to residents' exposure to environmental
risks in informal settlements.

4.2 Susceptibility: socio-economic
insecurity and infrastructure deficits in BM
section Khyelistsha, Cape Town

The BM Section in Khayelitsha, Cape Town, is susceptible
to disasters driven by intertwined socio-economic insecurity
and infrastructure deficits. The study findings reveal that 54%
of respondents were unemployed, while 43% of residents earn
less than R2,000 per month. These finding highlights severe
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financial constraints that hinder investments in safer housing and
disaster mitigation measures, thereby reinforcing the community's
susceptibility. Infrastructure inadequacies exacerbate vulnerability,
with 94% lacking private sanitation and 62% resorting to burning
or dumping waste due to the absence of formal waste management.
This creates pervasive health and environmental risks, as noted in a
study by Raphela and Matsididi (2025), who state that floods have
a socioeconomic impact on communities, including degradation of
water quality. These conditions facilitate the spread of waterborne
and vector-borne diseases, consistent with the findings from studies
by Weimann and Oni (2019) and Sverdlik (2011), linking poor
sanitation and overcrowding in informal settlements to heightened
infectious disease prevalence and compromised immune responses.

In the BM Section of Khayelitsha, 66% of the respondents
depend on unsafe (illegal) electrical connections. Combined with
overcrowded dwellings (Figure 3a), this significantly heightens the
risk of fire and injury, illustrating a multi-dimensional risk profile
typical of informal settlements. This observation aligns with findings
from Antonellis et al. (2022) and Williams-Bruinders, (2019),
highlighting similar safety concerns in densely populated areas.
Also, studies by Petrie et al. (2019) and Nanima and Durojaye
(2020) have highlighted that poor housing quality, marked by
minimally insulated, insecure informal structures and the COVID-
19 pandemic, coupled with Cape Town's harsh climatic conditions,
led to increased crime vulnerability. This finding echoes the evidence
of a study conducted by Habitat for Humanity (2025) connecting
inadequate shelter to worsened physical and mental health outcomes
in impoverished communities in Cape Town. These physical
deficiencies are manifestations of deeper structural inequalities
and governance failures, where insufficient service delivery and
exclusionary urban policies perpetuate socio-spatial marginalisation
and residents' entrenched vulnerability (Ndabezitha et al., 2024).
These interlinked socio-economic and infrastructural factors create
a landscape of chronic risk and disaster susceptibility, underscoring
the urgent need for integrated, participatory, and equity-focused
interventions to enhance resilience in the BM Section and
similar informal settlements globally (Amegavi et al, 2025;
Mugisha et al., 2025; Garcia and Martinez-Roman, 2025).

The income and employment data further underscore the socio-
economic precarity contributing to disaster susceptibility in the
BM Section. As illustrated in Figure 4a, 43% of respondents earn
less than R2,001 per month, with only 1% reporting earnings
above R10,000. This income distribution reflects widespread
poverty, which limits households' capacity to invest in resilient
infrastructure, secure insurance, or recover after disaster events.
Similarly, Figure 4b reveals that more than half of respondents
(54%) are unemployed, while an additional 22% rely on part-time
work, and only 12% are employed full-time or on contracts. These
employment patterns indicate unstable and insecure livelihoods,
leaving many residents economically vulnerable and dependent
on informal survival strategies. These conditions compound
residents’ susceptibility by constraining their ability to access basic
services, relocate from high-risk areas, or implement individual-
level risk reduction measures. These findings reinforce the need
for integrated interventions that address infrastructural deficiencies
and the underlying economic fragilities that perpetuate disaster
vulnerability in informal settlements.
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This finding, therefore, highlights that disaster vulnerability
in the BM informal settlement is not solely a consequence of
environmental exposure but is rooted in systemic social and political
inequities that must be addressed comprehensively to reduce
disaster risks effectively.

4.3 Resilience: risk awareness, behavioural
dynamics, and institutional gaps

The persistent challenges in enhancing resilience within the
BM Section of Khayelitsha highlight significant deficiencies in
community risk awareness, behavioural dynamics, and institutional
engagement, despite implementing numerous disaster risk
reduction (DRR) initiatives. Research by Fox et al. (2023) and Tsebe
(2020) indicates that informal settlement communities in Cape
Town face considerable obstacles, primarily stemming from limited
community participation and a prevailing distrust in DRR strategies.
This scepticism diminishes the effectiveness of interventions aimed
at mitigating disaster risks. Motsumi and Nemakonde (2024)
further illustrate that institutional inadequacies, characterised by
opaque communication and neglecting to integrate indigenous
knowledge, perpetuate a culture of risk-prone behaviours within
these communities.

The data collected for this study reveals an interesting
paradox, as approximately 70% of residents acknowledge DRR
strategies such as fire and flood awareness campaigns. Still,
there remains a pervasive scepticism about their effectiveness.
This attitude is deeply rooted in a historical context of mistrust
and perceived governmental neglect. Tsebe (2020) presents a
poignant example through the city's re-blocking initiative, which
sought to enhance access to services and improve emergency
response in informal settlements. However, this initiative met
widespread resistance, reflecting profound community fears
regarding potential displacement and inadequate consultation.
Such resistance underscores a significant challenge confronting
top-down DRR interventions, particularly in informal settings
where technical strategies falter without the support of robust
participatory frameworks. This theme, echoed in the wider
body of empirical research on wurban informal contexts
(Zuma, 2022; Kunguma, 2020), demonstrates that while awareness
of DRR initiatives exists, the scepticism surrounding government-
led efforts ultimately undermines community engagement and
resilience.

The behaviours exhibited by community members, such
as reliance on open flames for cooking and heating due to
inconsistent or exorbitant electricity access, alongside unsafe
electrical connections and inappropriate waste disposal practices,
are not merely products of ignorance; rather, they reflect constrained
choices within an environment defined by socio-economic
precarity. This reality is compounded by disillusionment with
externally imposed solutions (Pienaar, 2021; Kanyinji, 2015).
These behavioural patterns elucidate the systemic issues that
extend beyond the inadequacies of awareness campaigns,
fundamentally linking risk mitigation to broader socio-economic
and infrastructural deficits. These institutional shortcomings
arise from a lack of consistent and transparent engagement with
residents, which undermines social ownership and community
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a: Respondent Employment Status

b: Respondent Household Income

FIGURE 4
(a) Respondent employment status. (b) Respondent household income.
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Less than R2001 - R5000 R5001 - R1LOOO R10001- R20001and
R2001 R20000 above

B Unemployed

M Part-time
Contract

M Full-time

M Self-employed

agency, elements critically recognised in disaster resilience
scholarship as necessary for effective DRR (Onyeagoziri, 2020;
Waddell, 2016). This implies that advancing resilience in the BM
Section will necessitate a paradigm shift towards community-driven,
culturally responsive DRR approaches that harmonise technical,
social, and political dimensions of vulnerability and capacity.
This suggestion aligns with evidence from emergent literature
advocating for the decolonisation of risk governance and the
empowerment of grassroots initiatives as essential for transforming
vulnerability into adaptive resilience (Agyemang, 2025; Pal, 2025).
To foster enduring disaster risk reduction, moving beyond
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hegemonic, technocratic frameworks towards pluralistic governance
that prioritises trust, co-production, and social cohesion is
imperative.

The above findings from the BM Section of Khayelitsha
highlight that disaster vulnerability cannot be understood in
isolation through exposure, susceptibility, or resilience alone.
Rather, these dimensions intersect to create a compounded risk
environment in which physical, socio-economic, and institutional
factors reinforce one another. Within the MOVE framework,
vulnerability emerges as a multi-dimensional condition in which
exposure to hazards, social and economic susceptibility, and
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low resilience collectively determine disaster outcomes. This
highlights the limitations of fragmented interventions that
target single drivers of risk without addressing their systemic
interconnections.

For instance, the high exposure to floods and fires in the BM
Section is inextricably linked to the socio-economic realities of
unemployment, poverty, and inadequate infrastructure (Williams
and Zacheous, 2022). Residents' reliance on unsafe energy sources or
informal waste disposal methods cannot be dismissed as individual
risk behaviours, they are symptomatic of broader structural
deficits that heighten susceptibility and limit the adoption of
safer practices. At the same time, weak resilience, characterised
by mistrust in state-led initiatives and a lack of participatory
governance, further amplifies exposure and susceptibility (Kunguma
and Skinner, 2017). Dismantling flood berms and rejecting re-
blocking plans are not isolated acts of resistance but reflect
deeper social tensions between communities and institutions,
underscoring the centrality of governance and trust in shaping
resilience.

This interconnectedness illustrates that disaster vulnerability
in the BM Section is cumulative and path-dependent. Exposure to
environmental hazards is worsened by socio-economic deprivation,
while both are entrenched by institutional shortcomings that
curtail adaptive capacity. The MOVE framework proves valuable
in capturing these dynamics by revealing how vulnerabilities
are layered across physical, social, and institutional domains.
this the
technocratic, top-down disaster risk reduction approaches that

Importantly, analysis underscores inadequacy of
neglect the lived realities of residents. Therefore, building resilience
in informal settlements requires integrated, community-centred
strategies that acknowledge the complexity of vulnerability
and move beyond narrow technical fixes toward systemic
transformation.

While the results are highly specific to the BM Section,
they resonate with broader patterns observed across informal
settlements in the Global South. Similar vulnerabilities have been
reported in West Africa, where inadequate drainage and poverty
amplify flood exposure (Rentschler et al., 2022; Alves et al., 2020;
Kablan et al.,, 2017), in South Asia, where insecure tenure and
overcrowding heighten both flood and fire risks (Anwar and
Sur, 2021) and in Latin America, where deficient infrastructure
and social inequality shape chronic disaster vulnerability (Garcia
and Martinez-Roman, 2025; Lavell et al., 2023). These underscore
that poverty, unemployment, poor housing quality, and limited
service delivery represent generalised drivers of vulnerability
across informal settlements worldwide. At the same time, some
challenges identified in Khayelitsha are more place-specific, such
as the settlement's location on degraded wetlands and the
dismantling of flood berms, which reflect unique socio-ecological
and governance dynamics in Cape Town. Distinguishing between
universal drivers and context-specific features strengthens this case
study's contribution to comparative debates on urban informality,
vulnerability, and adaptation.

It should equally be noted that while climate change is
often blamed for the rising incidence of floods, understanding
flood risk requires a systems lens that considers multiple,
interconnected drivers (Dlamini et al., 2024). Findings from
studies by Fivos Sargentis et al. (2024) and Andreadis et al. (2022)
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demonstrate that urban expansion into floodplains, driven by
increased impervious surfaces and poor spatial planning, plays
a primary role in intensifying flood hazards alongside climate-
related factors. This highlights that floods are not merely natural
disasters but outcomes of complex interactions between human
and environmental systems. Recognising risk in all its dimensions,
climatic, ecological, social, and infrastructural, is therefore essential
for designing adaptive and equitable urban resilience strategies.

5 Lessons learned from the study

This study presents a case study of an informal settlement.
From the BM Section case study several lessons can be learnt
that can inform urban flood risk reduction in other informal
settlement contexts:

First, the study highlight that community participation is
essential for effective flood management. Resistance to re-blocking
and the dismantling of berms illustrate that technical interventions
fail when residents are excluded from decision-making. Co-
production of flood mitigation strategies builds trust, ensures local
relevance, and enhances long-term sustainability.

Secondly, structural vulnerabilities amplify flood risk. From
poor drainage, insecure housing, and overcrowding in the BM
Section, intensifying exposure to flooding. Settling building
standards, upgrading basic infrastructure, particularly sanitation
and drainage systems, is a prerequisite for reducing hazard impacts
in flood-prone settlements.

Also, the study highlights that livelihood insecurity drives risky
coping strategies. Illegal electricity connections and waste dumping
are not simply acts of non-compliance but adaptive responses
to poverty and exclusion. Addressing socio-economic precarity
through livelihood support can reduce reliance on unsafe practices
that exacerbate flood vulnerability.

While awareness campaigns exist, limited trust undermines
their effectiveness. Lessons from BM Section highlight the need for
culturally attuned, locally embedded early warning mechanisms that
are credible to residents and linked to actionable evacuation options.
Also, weak institutional engagement and mistrust were central
to low resilience in BM Section. Building transparent, inclusive
governance structures is critical for scaling up flood preparedness
and adaptation in informal settlements worldwide.

These lessons underline that urban flood risk reduction in
informal settlements cannot be achieved through infrastructure
investment alone but requires integrated approaches that link
technical measures with social equity, livelihood security, and
participatory governance.

6 Study limitations, conclusion and
recommendations
6.1 Study limitations

Although the study contributes to existing literature, several
limitations to the study must be acknowledged. First, while the

sample of 125 respondents provided sufficient diversity to capture
key patterns of vulnerability in BM Section, the relatively small size
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limits the generalisability of the findings to Khayelitsha as a whole.
The results should therefore be interpreted as illustrative of systemic
drivers of vulnerability rather than statistically representative of all
informal settlements in Cape Town.

A further limitation lies in the absence of detailed spatial
visualization, such as flood hazard or risk maps and satellite
imagery, to illustrate settlement proximity to floodplains. Due
to data and resource constraints, generating or sourcing such
spatial data was not feasible within the current scope. Future
research could incorporate these elements to strengthen the
spatial context and visual representation of flood risk in informal
settlements.

Although the MOVE framework proved valuable in structuring
the analysis of exposure, susceptibility, and resilience, its application
also revealed certain limitations in capturing context-specific
dimensions of vulnerability. The model was unable to capture
cultural factors, such as norms around collective coping, and
informal safety nets, such as savings groups, kinship networks,
and community-led emergency responses, were not easily
accommodated within the framework's categories. These elements
are often equally important to how households navigate risk
in informal settlements but were only indirectly observed
in this study.

Finally, the study's focus on one settlement, (the BM
Section), emphasises place-based dynamics, such as wetland
encroachment and resistance to re-blocking, which may not apply
uniformly to other urban contexts. Notwithstanding, the study
highlights and offer insights that remain relevant beyond the
local case.

6.2 Conclusion and recommendations

This study applied the MOVE framework to examine disaster
vulnerability in the BM Section of Khayelitsha and found
that risk is multi-dimensional, shaped not only by physical
exposure to floods and fires but also by socio-economic precarity,
infrastructural deficits, and weak institutional engagement.
Vulnerability persists because interventions remain fragmented
and technocratic, overlooking the cumulative interplay between
exposure, susceptibility, and resilience. The dismantling of berms,
rejection of re-blocking, and persistence of risky practices are
not simply behavioural failings but reflections of constrained
choices and entrenched mistrust in government processes. Disaster
vulnerability in Khayelitsha is therefore less temporary than a
structural reality embedded in urban inequality and exclusion.
Addressing this challenge requires integrated and participatory
approaches that move beyond technical fixes. Resilience can
only be strengthened through transparent governance, inclusive
settlement upgrading, and livelihood support that reduces reliance
on unsafe coping strategies. Risk communication must evolve into
sustained, two-way engagement that values local knowledge and
fosters community ownership of DRR initiatives. Finally, aligning
municipal and national policies is critical to prioritise informal
settlements in resilience planning with adequate resources and
accountability mechanisms. Recognising vulnerability as systemic
and cumulative, this study underscores the need for community-
centred, equity-driven interventions that can transform informal
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settlements from sites of chronic disaster risk into spaces of adaptive
resilience.

Beyond contributing to vulnerability theory, the findings of this
study hold practical implications for urban flood risk management.
The
encroachment on wetlands highlights the urgency of investing

identification of inadequate drainage and settlement
in low-cost, community-maintained drainage improvements that
are co-designed with residents to ensure uptake and sustainability.
Similarly, evidence of weak trust in municipal initiatives underscores
the importance of participatory early warning systems that are co-
produced with communities, communicated in local languages, and
linked to feasible evacuation options. The persistence of hazardous
coping strategies, such as illegal electrical connections, further
demonstrates that structural interventions must be paired with
livelihood support and social safety nets to reduce reliance on
unsafe practices. By translating vulnerability analysis into actionable
priorities for early warning, drainage upgrading, and community-
based adaptation, this study illustrates how informal settlement case
studies can inform flood preparedness and mitigation strategies in
comparable contexts globally.
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