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Informal settlements are a place of considerable vulnerability to disasters. Located on

risk-prone marginal land and with a low level of assets, residents face on ongoing risk

of losses related to disaster events. In addressing this problem of vulnerability in

informal settlements, the South African government has adopted an approach of in-

situ upgrading with the provision of subsidised housing, services and infrastructure,

receiving much global recognition for its achievements. This research project explores

the extent to which this approach is able to reduce vulnerability to disasters in

informal settlements. Specifically it presents the case study of the recently formalised

settlement ofVrygrond in Cape Town, South Africa, exploring the effect of

formalisation on fire risk and occurrence. Despite the presence of a number of hazard

drivers including high settlement density and unsafe building materials, the settlement

experiences a relatively low frequency and severity of fire events. It is argue~that

while formalisation introduced a number of protective factors such as access to safe

fuels, a reliable water supply, and improved accessibility for emergency vehicles,

factors of social control and self regulation within the community were instrumental

in reducing risk. The research calls for increased attention to social factors influencing

risk in future research and informal settlement intervention strategies.
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Chapter One

1.1 Introduction to the research project

The magnitude ofloss oflife, assets and property being felt globally due to disaster

events, has seen a great deal of attention being given to intervention strategies aimed at

preventing and lessening the impacts of disasters in settlements around the world. A shift

in understanding, from seeing disaster events as being uncontrollable aspects of the

natural environment to one of disasters being inextricably linked to daily factors of

vulnerability (Blaikie et ai, 1994; Pelling, 2003; Annan, 1999), has influenced the

resulting intervention strategies. Increasingly, authorities have sought ways to strengthen

the capacity of settlements to "anticipate, cope with, resist, and recover" from hazards

within their natural environment, through the capital, assets, and livelihood strategies

available to them (Blaikie et ai, 1994: 8-9).

A poverty of assets, combined with peripheral location on marginalised land, sees the

urban poor being common victims of disaster events. South Africa in particular is faced

with problems of vulnerability within the urban poor, due to the effects of a history of

discriminatory legislation against 'non-white' citizens, with vast under-serviced and

under-resourced informal settlements on the peripheries of many South African cities. In

response, the South African government has adopted a strategy of in-situ formalisation,

with the provision of subsidised formal houses, services and infrastructure to the urban

poor receiving global recognition. However questions remain as to the extent to which

formalisation is able to reduce vulnerability and poverty in informal settlements

(Charlton, 2009; Turok, 2001). The progress and development ofa settlement after

undergoing in-situ formalisation remains largely undocumented.

Vrygrond, located on the False Bay coast in Cape Town, South Africa!, is one such

settlement that has received the delivery of houses, services and infrastructure, resulting

in substantial change to the community. TIns research project uses the deeply historic



settlement as a site for the exploration ofthe effect offormalisation on a specific disaster

risk common to low-income settlements, that of urban fire. The settlement provides three

distinct contexts for households in which fire risk can be examined, with formal

dwellings, informal backyard dwellings, and an extended area of informal freestanding

dwellings. The research project shows that, despite the presence of a number of physical

hazard drivers that have continued or increased through the formalisation process, fire

occurrence in Vrygrond remains low in comparison to other informal settlements, and

fires are prevented from spreading between dwellings despite a high settlement density.

Formalisation has seen the frequency of fire events decrease and the causes offire events

change, and while the provision of electricity and water services has had a protective

effect, fire in Vrygrond seems to be predominantly socially driven and socially

controlled. It will be argued that social factors need to be given more attention in fire risk

reduction strategies, with social regulatory practices and issues of social control being

advanced as two main factors explaining the relatively low fire incidence ofVrygrond in

the face of numerous hazard drivers.

1.2.1 Primalyaim

This research project aims at establishing the effects that the process offormalisation and

the resulting social changes to the community has had on the fire risk profiles of

Vrygrond residents, in formal, informal, and backyard dwellings.

1.2.2 SecolldalY aims

In addressing this primary aim, it is hoped that the research project will explore a number

of additional areas of interest. The reliability of widely accepted but largely unproven

theories surrounding factors of importance to fire risk is explored in the context of

Vrygrond. Specifically, the project questions whether an increase in settlement density

due to migration after development translates into an increase in fire occurrence, whether

electrification and service provision has a protective effect, and the extent to which

demographics and social change affect fire risk. In relation to questions and critiques of

South Africa's housing policy, this project also seeks to explore the extent to which



formal housing delivery has enabled households to strengthen livelihoods and overcome

poverty in the context of Vrygrond.

1.3 Limitations of the study
In the planning ofthis study, it was hoped that data on fire occurrence in Vrygrond would

distinguish between fire events in formal, infonnal and backyard dwellings, such that fire

occurrence and realised risk might be compared across the three dwelling types. While

the data does distinguish between formal and informal fire events, difficulties exist in

distinguishing between fire events in informal freestanding and backyard dwellings. This

limited the extent to which separate fire risk profiles across the three dwelling types could

be analysed against recorded fire occurrence to determine the importance of individual

aspects of risk.

The complexity of factors influencing fire risk hinders the extent to which individual

hazard drivers can be isolated and analysed in a dynamic urban context. As such, this

research project does not attempt to make conclusive claims of causality in relation to

singular aspects influenced by formalisation. The depth of the investigation into the

social context ofVrygrond, does however enable an understanding of which types of

contextual factors are likely to be particularly influential in shaping the overall risk

profile.

In the pursuit ofan ethical approach of protecting the well-being of the community

guides, the sample was chosen jointly by the researcher and the guide. The result was that

interviews were often conducted within the social networks ofthe community guides,

reducing the diversity represented in the sample. In the research in the informal

Overcome Heights region, sample selection was strongly influenced by the guide's social

network, resulting in an overrepresentation of Afrikaans respondents and limited

coverage ofthe small unserviced region. Additionally this approach led to an unequal

coverage of dwelling types, with 19 formal, 16 informal and 12 backyard households

being interviewed. The small backyard household sizes limited the number of residents

represented. Despite these factors, the use of residents as guides and the conducting of

interviews within social networks allowed for deep and open discussions as respondents

felt comfortable with the guide.



1.4 Ethical considerations

When dealing with real people and households who have undergone physical losses due

to disaster events, ethical considerations are key in protecting the well-being of all

research participants. The fieldwork was a key area for ethical consideration. May (1993:

32) presents four key aspects of ethical importance in social research, namely privacy,

confidentiality, accountability, and informed consent. Before conducting any household

interviews, local leadership representatives were contacted and the proposed 'study

mechanisms' and uses of the research were presented (Du Toit, 1987: 274). The informed

consent oflocalleaders ensured accountability to a local governing body. Similarly,

before any interview was conducted, the purposes of the research were explained to all

potential participants and permission was requested. It was explained that the extent of

participation would be entirely determined by the research participant, with all questions

being voluntary. No names were recorded during the interviews, with each interview

being coded and recorded to ensure privacy and confidentiality for participants, and

permission was asked ~efore photos were taken. Importantly, the neutrality of the

researcher in relation to political groups or processes of service provision was stressed to

all participants. Finally, the protection of community guides used during research was a

key factor, and as such the views of community guides were included in the selection of

households and interview questions.

1.5 Organisation of the thesis

The thesis is presented in six chapters. Chapter one presents an introduction to the issues

explored and the main arguments of the thesis, along with the aims, limitations, and

ethical considerations ofthe study. Chapter two describes the literature surrounding

housing strategies in post apartheid South African cities, approaches to disaster risk

reduction, and theory and case studies of urban fire risk in Cape Town. The research

context ofthe Vrygrond settlement is described in chapter three, while chapter four

describes the methodologies used to infonn the research project. The fifth chapter

presents the analysis and findings of firstly the fire incidence data for Vrygrond and

secondly the household interviews, with Pelling's model of vulnerability being used to

analyse fire risk profiles for formal, infonnal, and backyard dwellings. The final chapter

discusses the implications of the findings, presenting the conclusions of the study as well

as proposing areas for further research interest.



Chapter Two

2. Literary context

2.1 Introduction
This research project is informed by three bodies ofliterature relevant to the context of

Vrygrond. This chapter will firstly focus on the difficulties faced by South African cities

in relation to informal settlement intervention strategies, before outlining prevailing

guidelines and approaches towards reducing vulnerability to disasters, and finally

detailing current understandings of urban fire risk and its drivers.

2.2.1 Dealing with the effects of a segregated past

South Africa's history of unequal distribution ofland tenure, infrastructure and services

according to race based controls, has afforded the country a prominent position in

literature surrounding state housing provisions and informal settlement intervention

strategies (Huchzermeyer, 1999). The Group Areas Act (No. 41 of 1950) saw resources

and opportunities concentrated on prime land reserved for 'white' categorised people,

with 'non-white's forced to occupy unserviced periphera1land. Simultaneously,

significant rural-urban migration alongside declining national economic growth saw these

peripheral townships develop into vast informal settlements with significant problems of

poverty and vulnerability (yose, 1999; Saff, 1994). Despite efforts towards racial

reintegration, spatial segregation continues to challenge post-apartheid governments. In

Cape Town, South Africa's most segregated city, Turok (2001) argues that despite

improvements in extending housing and services to historically neglected townships,

poor populations in overcrowded townships of the south-east continue to suffer from

inequitable economic opportunities. Cape Town's informal settlements became

characterised by poor quality housing on risk-prone marginal land, with limited

infrastructure and servicing, distant from the economic and recreational opportunities

concentrated in the privileged economic centres of the north-west.



2.2.2 State response: constitutional rights and in-situ upgrading

Huchzermeyer and Karam (2006) document state approaches to development in South

Africa's historically neglected informal settlements. The post apartheid ANC government

adopted a strategy of large scale provision of state subsidised housing based on

constitutional rights to adequate housing, receiving much international recognition for its

achievements (Charlton, 2009; Huchzermeyer and Karam, 2006). Residents in inadequate

living conditions were afforded legal grounds on which to demand housing provision as

was shown in the landmark "Grootboom case" in 1998, in which evicted residents of

Wallacedene in Cape Town took the government to the constitutional court, which ruled

in favour of the residents and required government to extend fonnal housing to them

(Huchzermeyer, 2003).

Despite the significant provision of services, housing and constitutional housing rights,

poverty and unemployment continued to increase, leading to a refocusing on poverty

alleviation in informal settlement intervention strategies under Mbeki' s government. The

Informal Settlement Upgrading Program was formed, favouring in-situ upgrading as

opposed to relocation as it avoids the uprooting of social networks (Yose, 1999;

Huchzermeyer, 2006). Funds for rehabilitation and land acquisition are made available to

municipalities in instances where existing land is deemed unsuitable, to prevent sustained

marginalisation through relocation to peripheries (Department of Housing, 2004). Turok

(2001) among others, describes the negative impacts of in-situ formalisation in failing to

spatially reintegrate the city, with peripheral settlements continuing to lack access to

economic opportunities that might encourage poverty alleviation. Charlton (2009) argues

that while South Africa's large scale housing provision seems effective on a national

scale, at a household level the poor quality of housing hinders the degree to which houses

can be utilised as an asset for sustainable growth of livelihoods.

2.2.3 Diversity and complexity of informal settlements

While informal settlements in South African cities share a common history of race based

spatial segregation and conditions of poverty, they remain diverse and should be

appreciated in terms of their complexity and singularity. Blanket intervention strategies

can potentially be harmful. Smit (2006) describes the complex physical layouts of

informal settlements which, despite seeming haphazard, often involve social networks

and livelihood strategies. Failure to identify these complex systems undermined the



effectiveness of housing provision in alleviating poverty in the early post-apartheid years.

In proposing methodologies for community risk assessments, DiMP (2008) stresses the

importance of methodologies which enable practitioners to engage with complex and

diverse social contexts within and between informal settlements in general.

2.2.4 'Community' strength and social cohesion

While the term 'community' is perhaps excessively used in describing settlements

regardless of the level of social cohesion, there is a commonly held perception that

informal settlements tend to make for strong communities. The literature highlights a

number of characteristics of informal settlements that promote social cohesion and the

forming of social networks. Hartman (1972) shows that high settlement density increases

the use of external areas and public space in the everyday lives of residents, while service

provision in shared public space also acts to promote social interaction outside the home

(Yose1999). Yose (1999) highlights how the spatial flexibility of infonnal dwellings

augments social network formation, as residents can construct buildings in proximity to

friends and relatives. High settlement density with building materials that are 'permeable'

to sounds and smells creates a level of 'informal socialisation' with social interaction

being able to pass through structural boundaries between households (Hartman 1972:

313; Yose, 1999), while a lack of financial capital leads to an increased reliance on social

capital and the sharing of assets. Finally, the temporary nature of informal settlements

discourages investment into homes and possessions (Yose, 1999), leading to a

homogenized expression of economic standing which increases social cohesion and

prevents disputes between residents (Wi1sworth, 1979; Cohen and Shinar, 1985).

Contrastingly social cohesion is hindered by social change due to migration, with

demographic changes limiting the extent to which people know, trust, and support each

other2 (Morrissey and Taylor, 2006). Poverty acts as a strain on social cohesion, with

unemployment and resource scarcity potentially leading to competition between

residents.

2 Within the context of South Africa, this can be seen in attitudes towards foreign migrants. Economic
pressures and unemployment can hinder social cohesion within ethnically diverse settlements, as seen in
the xenophobic attacks in South African informal settlements in May 2008.



2.2.5 Social change and development in in-situ formalised settlements

The adoption of in-situ formalisation of informal settlements as a primary state strategy

impacts significantly on the vulnerability of societies yet receives little attention in the

literature. Similarly, the nature of development and social change in settlements after

formalisation remains poorly informed by academic research. Yose (1999) explores one

aspect of formalisation, suggesting that the permanency of formalised settlements is

likely to result in increased investment into homes, with the increasing visibility of

economic disparities potentially affecting social cohesion. Gilbert et al (1997) explore the

proliferation of backyard dwellings rented out by owners of formal houses. They argue

that landlords are motivated more by compassion than economic incentives, as backyard

dwellers are typically poor and often unemployed. Increasing settlement density through

proliferation of backyard and other informal dwellings is a prominent issue, as are the

politics surrounding the control of migration into a formalised settlement as migrants

come in search of formal housing and employment. This research project attempts to

address this gap in the literature, exploring how formalisation impacted on the

vulnerability to fire in Vrygrond.

2.3.1 Guidelines and principles for disaster risk reduction

Disasters are prominent in societal concern, with scenes in the media of devastation and

destruction depicting the hundred of thousands of lives being lost due to large scale

earthquakes, floods, and landslides. However focussing solely on these dramatic events

excludes the perspective oflives not lost in these events, as well as the "daily and

unacceptable tragedy ofthose whose deaths are through 'natural' causes" (Blaikie et aI,

1994). Theory in recent years has attempted to close this gap within the understanding of

disaster events that are somehow separate from everyday life, advancing the idea of

everyday conditions of vulnerability which determine the susceptibility of people or

groups to disaster events (Blaikie et aI, 1994; Pelling, 2003). Blaikie et al (1994: 8-9)

define vulnerability as:



"The characteristics of a person or group in terms of their capacity to anticipate, cope with,

resist, and recover from the impact of a natural hazard. It involves a combination of factors

that determine the degree to which someone's life and livelihood is put at risk by a discrete

and identifiable event in nature or society."

Kofi Annan (1999) identifies this shift succinctly from an understanding of 'natural

disasters' which are an inevitable aspect of the physical environment, to an understanding

of 'natural hazards' transformed into 'unnatural disasters' by aspects of human action or

inaction. This shift in theoretical understanding has influenced intervention strategies

with a change in approach from disaster management to one of disaster risk reduction.

Physical aspects of the hazard need to be understood alongside social aspects of

vulnerability (Pelling, 2003; Wisner et aI, 2004), and effective disaster risk reduction

must appreciate the complexity of factors influencing vulnerability (Nomdo and Coetzee,

2002). Intervention strategies have changed from a traditional overemphasis on

engineering solutions to physical problems (Mustafa, 2005), towards an emphasis on

capacity building within communities in relation to vulnerability (Blaikie et aI, 1994: 8-

9). This research project adopts this approach, exploring a variety of social factors within

the everyday lives ofVrygrond residents in relation to the physical risk of formal and

informal fire in an urban context.

2.3.2 Community resilience through livelihood strategies

This theoretical understanding of vulnerability emphasises the capacity of communities in

forging a response to hazards through aspects of resistance and resilience (Pelling, 2003).

Livelihood strategies, assets, and forms of capital such as financial, human, physical,

social and natural capital, are used by communities to increase their resistance and

resilience to hazards (DFID, 1999). Poverty is a central issue in that it limits the assets

available to communities in responding to hazards (Morrissey and Taylor, 2006). Moser

(1996: 23) argues for a focus on vulnerability rather than poverty in that instead of the

"static concept" of poverty, vulnerability is "able to capture the multi-dimensional

aspects of changing socio-economic well-being". The process of in-situ formalisation is

inextricably linked to vulnerability in that it "changes the socio-economic well-being" of

communities. The case ofVrygrond presented in this paper is an example of how human

and social assets can overcome a poverty of financial, physical, and natural assets.

Through strong social organisation residents ofthe settlement were able to secure natural



assets of land tenure, and physical assets of housing, services and infrastructure, through

the process of in-situ formalisation. This research project explores the degree to which

the delivery of increased assets and capital available to the community, along with other

factors that come with the process of formalisation such as in-migration, have affected

the vulnerability of residents to the risk of fire.

2.3.3 Conceptual frameworks for disaster risk reduction

Two main conceptual frameworks are commonly applied in approaches to disaster risk

reduction, with Pelling's (2003) model of vulnerability and Blaikie and Wisner's Pressure

and Release model (PAR) presenting two slightly different approaches. Both models

consider disaster events to be at the confluence of aspects of the natural hazard and

everyday aspects of human vulnerability. The PAR model focuses on the idea of "tracing

a progression that connects the impact of a hazard on people through a series oflevels of

social factors that generate vulnerability" (Wisner et al. 2004: 22). The main aim of the

model is to enable people to trace the immediate characteristics through which

vulnerability is directly experienced, termed the Unsafe Conditions, through the

processes that created those conditions, termed the Dynamic Pressures, right through to

the Root Causes of the vulnerability. By establishing the causes of vulnerability at

various scales, long term sustainable solutions can be forged.

Similarly, Pelling's model separates disaster risk into aspects of the natural hazard and

aspects of human vulnerability. A rigorous understanding of natural hazards is

encouraged in terms of both the magnitude and frequency of stresses, while human

vulnerability is considered in terms ofthe exposure, resistance, and resilience to natural

hazards by a person or group. Exposure is described as "a product of physical location

and the character of the surrounding built and natural environment", resistance as the

"capacity of an individual or group to withstand the impact of a hazard" according to

their economic, psychological, and physical health and the strength of their livelihood

strategies and assets, and resilience as the "ability of an actor to cope with or adapt to

hazard stress" through behavioural adaptations and preparations (Pelling, 2003: 48).

Individuals and groups utilise various forms of capital to do so, and are impacted on by

global social, economic and political pressures. Pelling's distinction of three important

issues within human vulnerability ensures a rigorous analysis of vulnerability, and makes

it a useful tool for the analysis of factors that act to increase or decrease fire risk in



Vrygrond. A schematic diagram ofPelling's model of vulnerability is attached in the

appendices.

The MANDISA database ofthe Disaster Mitigation for Sustainable Livelihoods

Programme at the University of Cape Town shows the scale of the problem posed by fire

in Cape Town. With 78.4 per cent of all disaster events in Cape Town from 1990 to 1999

being fire related, urban fire is arguably the biggest risk faced by the city (Nomdo and

Coetzee, 2002). Informal settlements in particular are places of high fire occurrence, with

32.1 % of all recorded disaster events being informal fire events. The physicality of urban

fire has seen the development of a number of widely held theories of the main drivers of

the problem, focussing largely on structural and geographical elements of settlements.

The complexity of vulnerability factors, with a wide range of factors acting individually

to determine the collective fire risk, means that it is difficult to isolate and test many of

these theories, and as such, many remain as widely accepted and logical but unproven

assumptions. Case studies in various Cape Town informal settlements such as Imizamo

Yethu (Munnik, 2008; Smith, 2004), TR section in Khayelitsha (Bahry, 2008),

Masiphumelele (Solomon, 2006), and Joe Slovo (Smith, 2004), have explored many of

these theories in complex local contexts. In addition to many of the accepted structural

and geographic factors, social factors were found to be important in terms of driving risk

and in terms of community driven risk reduction factors.

2.4.1 Hazard drivers

Geographical factors - Local climate is influential in fire risk, with dry vegetation, strong

winds, and high temperatures creating conditions conducive to the spread of fire.

Vegetation is also important in relation to fuel load, with dense and dry vegetation

increasing risk. In this regard, alien vegetation is particularly important in influencing the

intensity of fires (Nomdo and Coetzee, 2002).

Settlement density - High settlement density can drive fire risk due to three main factors.

A large number of households living in an area increases the number of potential ignition

sources, a high density of informal dwellings increases the fuel load and encourages the



spread of fire between dwellings, and accessibility for emergency vehicles is decreased

(DiMP, 2008).

Building materials - The nature of building materials used for dwellings determines the

chances of dwellings catching alight. Informal dwellings, with cheap and easily available

materials such as wood, corrugated iron and cardboard, present a higher fire risk than

formal materials which can withstand higher temperatures (DiMP, 2008).

Services and infrastructure - Settlements without access to electricity present a higher

risk, with fuel sources for cooking, heating and lighting such as paraffin, candles, gas and

open flames increasing chances of ignition. Similarly a lack of water supply within

homes hinders the ability to put out fires as they ignite, while poor quality roads hinder

accessibility for emergency vehicles (DiMP, 2008).

Human factors - Four main social and behavioural factors are particularly important to

fire risk. Alcohol and drug abuse can encourage fire prone behaviour and negligence as

people return home from shebeens and attempt to cook or use appliances, community

conflict and domestic disputes can lead to arson, inadequate social support can lead to a

lack of supervision for children who may have to cook for themselves, while in-migration

and social change can reduce social cohesion in a community, lessening the degree of

trust, support and supervision of fire behaviour (Morrissey and Taylor, 2006).

2.4.2 Fire risk variations by dwelling type

In her research into methodologies for asset estimation in informal settlements, Solomon

(2006) highlights the potential for a diversity of experiences within informal settlements

according to dwelling types. Munnik (2008) expands on this notion by constructing and

comparing fire risk profiles in informal backyard and freestanding dwellings in Imizamo

Yethu, Cape Town. His research found limited behavioural differences between residents

of different dwelling types in the settlement. The context ofVrygrond in Muizenberg,

Cape Town, provides the opportunity of expanding this area of inquiry due to the

existence of three main contexts within the settlement, with formal dwellings, backyard

dwellings, and informal freestanding dwellings. As a result, this research project will



seek to explore behavioural and structural differences within each of the three dwelling

types in the settlement.



Chapter Three

Cape Town is typical of many cities of the South experiencing a rapid rate of

urbanisation with migration into its already overburdened urban centres. With a past of

unequal provision of land rights and resources, substantial proportions of the population

live in poor quality dwellings in vast under serviced informal settlements, and with 48

000 people migrating into the city annually, the problem of housing provision is

increasing (City of Cape Town, 2004). Whether in the context of informal dwellings in

informal settlements, overcrowded houses, or in backyard dwellings, more than a third of

the city's 835 000 households lack access to formal housing (City of Cape Town, 2007).

Migration sees the backlog in the delivery of formal houses increase by 27000 houses

each year, while production is unable to keep up with the increasing demands (City of

Cape Town, 2004). The location of informal settlements on marginal land increases

exposure to hazards, while poverty leads to risk-prone behavioural strategies as short

term solutions to immediate challenges (Morrissey and Taylor, 2006). The magnitude of

the problem of vulnerability to disasters in informal settlements has rightly seen the issue

receive much attention in the media as well as in academia, particularly in Cape Town.

However another similarly important question receives less attention and that is of the

affect of formalisation on vulnerability. To what extent does the delivery of a brick house

to a poor family enable them to reduce their vulnerability to disasters and overcome

poverty? More specifically, how does the process of development in a settlement after

formalisation affect vulnerability to risks such as fire?

Vrygrond provides a suitable site for the exploration of this issue. The settlement, located

in Muizenberg on the False Bay coast, is allegedly the oldest informal settlement in Cape

Town (Vrygrond Community Development Trust, 2008).While it is less prominent than

many informal settlements in Cape Town, Vrygrond is indicative of a considerable

proportion of the city's informal settlements that has addressed many of the challenges of

informality with varying degrees of success. In its current context, the settlement has



achieved much of what many Cape Town informal settlements hope to achieve, securing

formal housing delivery, services and infrastructure, and negotiating settlement growth

while maintaining a degree of organisation and social coherence. The estimated minimum

10 000 inhabitants live in contrasting contexts of formal dwellings, backyard dwellings,

and informal dwellings, with varying although predominantly low income socioeconomic

circumstances (Vrygrond Community Development Trust 2008; Marshak, 2008). While

the settlement is by no means unchallenged, facing daily conditions of poverty,

vulnerability and crime, it has negotiated in-migration without experiencing the sprawl of

social problems typical of some high profile informal settlements. The image below

depicts the layout of the settlement, with the informal extension known as Overcome

Heights to the north of the main formalised area. This chapter will go on to describe

aspects of the settlements history relevant to the current day socio-demographic context

and vulnerability to fire, before briefly summarising the experience of fire in recent years.

Image 3.1. The formal and informal regions ofVrygrond alongside the M5 road

Source: Google Earth: www.earth.google.com

http://www.earth.google.com


3.2 Historical context of Vrygrond
Within the complex historical development of the settlement ofVrygrond, three main

periods of particular importance to the research project exist. Firstly, the process of

establishing the settlement in the 1930's highlights the difficulties faced by many 10w-

income communities in relation to the institutiona1ised discrimination of apartheid

legislation. Secondly, the process of securing formal housing provides an example of

community negotiation of state housing policies. Lastly, the process of growth and

development after formalisation does much to describe the current fire risk of the

community. Throughout each of these three periods the capacity of the community for

self-organisation in the face of significant external and internal challenges is apparent,

and this social dexterity seems to be evident in Vrygrond's relatively low fire risk, as this

research project will argue.

3.2.1 Establishment of Vrygrond
Originally established as a fishing village near the False Bay coast by 'Co10ured'

fisherman in the 1930's, Vrygrond is widely believed to be the oldest informal settlement

in Cape Town (Vrygrond Community Development Trust, 2008; Marshak, 2008). The

settling fishermen built informal dwellings on what was government land, and faced

constant evictions and demolitions of dwellings by government. The introduction of the

Group Areas Act impacted on the settlement with many residents forced to move to areas

ofthe city designated by race, and it was only be perseverance that the settlement

remained. With demolitions occurring by day, residents would rebuild their dwellings by

night. This struggle for establishment saw the settlement gradually begin to grow as the

apartheid government weakened in its policies. The end of the Group Areas Act saw

large scale migration into the region from the Eastern Cape in particular, and the

demographic has gradually changed from being predominantly Afrikaans speaking

'Coloureds' to roughly equal numbers of 'Co10ureds' and Xhosa speaking migrants from

the Eastern Cape. This establishment in the face of evictions and demolitions from the

apartheid government demonstrates the perseverance and social ingenuity of the settling

community (Vrygrond Community Development Trust, 2008).



3.2.2 Securing formal housing
The informal settlement continued to grow through migration as the settlement became

increasingly established. Service provision was poor however, with no electricity, a

bucket toilet system, and a mere 21 public water taps servicing over 1000 dwellings

(Vrygrond Community Development Trust, 2008). The proposed development of what is

now Capricorn Business Park on land adjacent to Vrygrond was key in enabling the

community to accelerate the servicing of the settlement. Developers agreed the purchase

ofland from the Council in 1995, and advertised the sale leading to an objection from

Vrygrond residents who felt that they should benefit from the development. The

objection led to the Council and the developers negotiating with residents, with the

Council agreeing on 12 December 1995 to give 52.4 Hectares of land to the residents.

The only provision was that a representative body be established to oversee the delivery

of housing, leading to the formation of the Vrygrond Community Development Trust

(henceforth referred to as the Trust). The South Africa Department of Housing agreed to

provide a R 18 000 subsidy for each house, and with a private contractor being hired, the

1 200 informal dwellings housing 8 000 residents, were replaced with 1 600 five metre by

five metre formal homes, over a period from December 1999 to mid 2002. In addition,

the settlement was serviced with formal electricity, sanitation and running water for each

home, with formal roads and street lighting. The mobilisation of a response within the

community to the proposed development was evidently key in securing houses and

servicing for the settlement (Vrygrond Community Development Trust, 2008).

3.2.3 Post-formalisation development and the informal extension
In the years following the formalisation of the settlement, the prospect of housing and

jobs due to the development in the area lead to in-migration. These migrants were largely

housed in backyard dwellings, which were built by migrants with rent for land often

being paid to the formal homeowner. In 2004 a large group of backyard dwellers moved

to land to the north of the settlement, now known as Overcome Heights, in an effort to

accelerate the delivery of more formal houses. The move provided visibility for the

residents, particularly as the land was marked for an extension of a major road, the R300.

The settlement was largely well planned, with the government agreeing to provide formal

electricity for the informal dwellings, as well as providing communal taps and shared

toilet facilities. A small area ofland between the existing Vrygrond settlement and the



informal extension was meant to be kept clear for the R300, but occupation of the land

led to a lack of servicing for this small region of the settlement. In subsequent years

further migration has occurred, with many immigrants from African countries, leading to

a reproliferation of backyard dwellings. The images below depict a formal with

surrounding backyard dwellings, alongside an image of Overcome Heights, the informal

area of the settlement.



3.3 History of fire in Vrygrond
The geography of the location, with a flat topography, means that the settlement receives

little protection from the strong South-Easterly summer winds. This fact combined with

the sandy nature of the soils and the lack of servicing meant that before formalisation,

Vrygrond experiencing relatively frequent informal fire events, predominantly due to fuel

sources such as candles and paraffin. The MANDISA database of the Disaster Mitigation

for Sustainable Livelihoods Programme (DiMP) at the University of Cape Town provides

information on the frequency, severity, and causes of fires, and in addition to these fuel

related causes, arson was a prominent cause. The severity of fire events was and

continues to be low, with the vast majority of fires affecting only one dwelling, and as

such there appears to be one or more factors acting to prevent the spread of fires from

dwelling to dwelling. The low density and relatively small size of the settlement meant

that fires were rarely severe and as a result, Vrygrond has never been considered an area

of especially high fire risk in relation to the large scale devastating fire events seen in

Cape Town settlements such as Joe Slovo, Imizamo Yethu, and Khayelitsha. As the

settlement grew, fires remained frequent, with an average of six fire events per year from

1995 to 1999. The database shows that in the years following the formalisation of the

settlement in 2000 and 2001, the nature of fire occurrence changed, with only five fires

occurring over the course of2002 and 2003. The data on fire frequency, severity and

causality will be discussed in more detail later in the report, with chapter four describing

the MANDISA database and chapter five presenting and analysing trends in fire



Chapter Four

4. Methodology

This chapter outlines the methodologies used in the collection and consolidation of

secondary and primary data, as well as the processes for the analysis and presentation of

findings. The research project was carried out through a focussed case study of the

recently formalised settlement ofVrygrond in Cape Town, exploring trends in historical

fire occurrence and current factors influencing the fire risk profile. Hazard drivers and

intervention strategies were explored in relation to the formal, backyard, and freestanding

informal dwelling types in the settlement. The various aspects of the methodology will be

described in the order used in the study, with each aspect informing subsequent stages of

the investigation, culminating the fieldwork component which was the central focus of

the study.

4.2 Collection of secondary data
The MANDISA3 database ofthe Disaster Mitigation for Sustainable Livelihoods

Programme (DiMP) based at the University of Cape Town was the primary source of

secondary data for the study. The database provided information on the frequency,

severity, causes and timing of fire events in Vrygrond from 1995 to 2005. Case studies

presented in past Honours Theses were used to compare fire occurrence and contextual

risk between Cape Town informal settlements. Information recorded by the Vrygrond

Community Development Trust was used to inform the historical progression of

Vrygrond, including details of the upgrading of the settlement in 2000 to 2002 as well as

general socio-demographic changes.

3 The database documents disaster events in Cape Town over the period of 1990 to 2005, informed by
emergency services logs, newspaper reports and other sources. Fire events were predominantly informed by
log reports offrre departments responding to frres (Nomdo and Coetzee, 2002).



4.3 Collection of primary data

In accordance with disaster risk reduction strategies focussing on human vulnerability

(Pelling, 2003), the methodology aimed to foster a deep understanding of the social

context ofVrygrond as well as historical factors of importance. Key informant interviews

were used to inform the fieldwork component, which involved the conduction of

questionnaire based interviews with forty-eight Vrygrond households. Observation within

the field informed a direct understanding of different contexts within the settlement.

4.3.1.1 Fire department interview

The research process began with a semi-structured interview with an official at Fire and

Life Safety at the Wynberg Fire Station. The interview aimed to understand factors

deemed to be important by the fire services in relation to fire risk in an informal

settlement, as well as strategies used in dealing with specific fire events and in risk

reduction in settlements. The information gained was used to shape the focus of the

remainder of the research, as well as to contrast the differences in perceptions of fire risk

between different parties.

4.3.1.2 Vrygrond Community Development Trust interview

Before conducting fieldwork in Vrygrond, a semi-structured interview was conducted

with a key leader ofthe Vrygrond Community Development Trust (henceforth referred to

as the Trust). While there is no officially elected leadership in the settlement, the Trust

was formed in 1995 to help residents secure housing for the settlement and continues to

perform many leadership functions using key residents as community leaders (Vrygrond

Community Development Trust, 2008). The main purpose ofthe interview with one of

the community leaders was to explain the purposes and methods of the project and to get

permission and guidance from an authority within the community. The interview aimed

to understand factors of importance with reference to fire risk as well as more general

socioeconomic conditions within the settlement, from the perspective of residents in

positions of leadership. This information was used to shape the focus of the research and

to improve the design of the questionnaire used. The interview also served as an



introduction to the community and the history of the settlement, and facilitated the

introduction to a community guide/translator for the first week of the fieldwork.

4.3.2.1 Household interviews

The main source of primary data for the study was the conducting of questionnaire based

interviews with forty-eight households in Vrygrond. Questions covered quantitative

measures of socio-demographics and structural factors as well as qualitative questions

capturing the views and experiences of respondents. The interviews were conducted over

two weeks in the field, with each interview lasting between fifteen and forty-five minutes

depending on the responsiveness of participants. A resident from within the community

was used as a community guide for each week, enabling the conduction of interviews in

any of English, Afrikaans or Xhosa, and facilitating honest and open discussion through

their position as a trusted member of society.

4.3.2.2 Sample selection

Three distinct dwelling types exist within the settlement, and the sample aimed to consist

of equal numbers of formal, informal, and backyard households from all areas of the

settlement. The selection of households for interviews was considered jointly by the

researcher and the guide. While a sample selection purely by the researcher would enable

a more random and representative sample, the ethical considerations ofthe project

necessitated the protection of the guide as a priority, and as such, interviews were often

conducted within the social networks of each guide. While this may well have reduced

the randomness of the sample, it did allow for deeper and more insightful interviews as

respondents were comfortable around the guide. As a result of this process of sample

selection, nineteen formal households, sixteen informal households, and twelve backyard

households were selected for interviews, with respondents from various regions of the

settlement4•



4.3.2.3 Design of questionnaire

The questionnaires used in the case studies of Imizamo Yethu and TR Section of

Khayelitsha, by Munnik (2008) and Bahry (2007) respectively, were used as templates

for the design of the questionnaire used in the Vrygrond case studl. A pilot interview

with the first community guide was used to test the questionnaire, and the views of the

guide helped to improve questions. To enable more open ended interviews with lesser

time constraints, some of the quantitative questions used by Bahry (2007) and Munnik

(2008) were left out in favour of questions exploring the views and opinions of residents

around key issues. The questionnaire consisted of 46 questions focussing on socio-

demographic context, economic factors, structural and infrastructural issues, and views,

opinions and experiences of fire events. Ease of use in the field was prioritised in the

design process, with boxes and tables to tick according to responses as far where

possible. This helped interviews progress promptly and made the recording of data less

conspicuous, which encourages more open and honest responses in interview and

observation situations (Forcese and Richer, 1973).

4.3.2.4 Field observations

In addition to the questionnaire based household interviews, the fieldwork included

observations of structural factors such as accessibility for emergency vehicles, informal

electricity connections, distances between dwellings, and storage of materials and refuse

in relation to fuel loads. Much of the fieldwork in Vrygrond was spent walking around

various parts of the settlement with the community guides, and these periods provided the

opportunity to discuss factors of fire risk with the guide. These discussions also informed

an understanding of the historical context of the settlement in relation to the current

situation. While these elements were perhaps not part of the formal data analysis of the

study, they provided a deeper understanding of the context and influenced interpretation.



4.4.1 Fire data
The data on fire incidence in Vrygrond from 1995 to 2005 from the MANDISA database

were consolidated into Excel. Temporal trends in the frequency of fire events were

determined by totalling the number of fire events per year, per month, per weekday, and

per time of the day. The severity of fire events was determined by calculating yearly

averages for the number of dwellings damaged per fire event. For the causes of fires, fire

events were grouped into the five most commonly occurring causes or triggers of fire,

namely arson, candles, electrical faults, non-electrical appliance faults, open flames (for

cooking or warmth), and unknown causes. Any causes of fires outside of these five main

categories were grouped as 'other'. In many instances arson cases were unconfirmed and

were described in the data as 'suspected arson', however it was decided that all cases of

arson or suspected arson would be grouped together. To investigate the effects of

formalisation of an informal settlement on the nature of fire occurrence, data were

grouped into pre-formalisation years (1995-1999) and post-formalisation years (2002-

2005). As the process offormalisation occurred between mid-December 1999 and mid

2002 (Vrygrond Community Development Trust, 2008), it was decided that data for the

years of2000 and 2001 would be excluded as an intermediate stage where the settlement

was partially formalised. While the actual process of building formal homes in an

informal settlement may well have an effect on fire risk, this was not an area of focus

within the study. Graphical representations of the data were used to analyse and display

trends within the various aspects of fire incidence, with bar charts and pie charts being

used.

4.4.2 Interview data
The forty-eight interviews were used to construct Excel spreadsheets that depicted the

easily quantifiable socio-demographic information ofVrygrond residents and households.

For information that was more qualitative, such as the responses to questions that

explored the views and opinions of potential solutions or risk reduction strategies,

answers were grouped where it was feasible to do so without losing the intricacy of

responses. In many instances there were a number of common answers that people gave,



and in these cases this method of grouping answers worked well. Where answers were

particularly nuanced or specific, they were not consolidated into Excel but were

considered in the interpretation of the data.

To explore differences between formal, informal, and backyard households in the

settlement, data were grouped by dwelling type and averages were used where necessary

to construct comparative tables of factors relevant to fire risk. Graphical representations

were used to analyse and display trends within the socio-demographic contexts of

Vrygrond households.

4.4.3 Applying Pelling's model of vulnerability

Pelling's conceptual framework for analysing vulnerability was used to construct

comparative fire risk profiles for formal, informal and backyard residents in Vrygrond.

Through the three subheadings of human vulnerability, namely exposure, resistance and

resilience, the hazard drivers, intervention strategies, and recovery methods ofVrygrond

residents were explored. Under each of the three subheadings a number of influential

deterministic factors of fire risk were identified according to the prevailing literature as

well as observations in the field. Exposure was explored through further subheadings of

location and surroundings. Each of the three dwelling types were analysed in relation to

each factor, and were accordingly graded on a rating from 1 to 5, with 1 being a resultant

low risk and 5 being a resultant high risk. Averages were calculated to portray the overall

context ofVrygrond for each factor, as well as for the overall context of each dwelling

type under each of the subheadings of vulnerability. A final table summarised risk

according to social and physical factors. The primary purpose of the rating scale was to

enable direct comparison between the three dwelling types in relation to each specific

factor and to each aspect of human vulnerability. Five tables were constructed to present

the analysis, which are included in chapter five.



Chapter Five

5. Presentation and analysis of findings

This chapter presents the analysis and findings of the research data, including the trends

in fire occurrence in relation to formalisation, and the contextual profiling ofVyrgrond

residents by dwelling type. Pelling's model of vulnerability is applied to the sample of

households in the third and final section. The analysis of the fire data is presented first,

with an understanding of the historical trends and causes of fire in Vrygrond as a

platform for the exploration of fire risk in the current social context.

5.2 Analysis of fire data
The fire data presented a number of key trends in the occurrence of fire in Vrygrond from

1995 to 2005, with the fonna1isation of the settlement in 2000 to 2002 affecting the

nature of fire occurrence. These trends will be presented in terms of frequency and

severitJ: temporal aspects, and lastly in terms of causality.
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The graph above shows a trend of increasing frequency of fire events in Vrygrond

leading up to the formalisation period in 2000 to 2002. The average of six fire events per

year from 1995 to 1999 demonstrates a considerable but not severe fire occurrence6
•

Throughout the study period fire severity was low, with only three fire events out of the

sample of fifty-nine affecting more than one dwelling. This low fire severity is an

extreme example of a characteristic trend for informal fire in Cape Town, and as such,

the settlement provides a relevant case study7. The frequency seems to have been

significantly affected by formalisation, with far fewer fires occurring in the years after

formalisation from 2002 onwards. Fire data from 2006 onwards would have been

valuable in determining the strength ofthe relationship, with a high fire occurrence in

2004 not supporting the trend.

5.2.2 Temporal trends in fire occurrence

Graphs 5.2, 5.3 and 5.4 on the following page depict the trends in the temporal

occurrence of fire in Vrygrond. The data shows a strong trend for increased fire

occurrence at night and over the weekend. These findings are in line with the overall

trends documented for Cape Town (DiMP, 2008). Increased fire at night can be attributed

to an increase in the,use of fuels for lighting, heating and cooking, which increases the

number of ignition sources, as well as an increase in alcohol and drug consumption in the

evenings (Munnik, 2008). An increase in fire occurrence over the weekend can be

attributed to an increase in the level of crowding on homes and in the settlement, as

employed residents stay home from work. DiMP (2008) also describes a trend of

increased fire occurrence from November to March in Cape Town. While fire occurrence

in Vrygrond does seem to be slightly higher over summer months, September and

October were found to be the most fire prone months in the settlement.

6 Munnik's (2008) case study of Imizamo Yethu, a Cape Town informal settlement of comparable size to
Vrygrond, demonstrates an average of 13.3 fIre events in the settlement over the same period.
7 The MANDISA database of the DiMP programme at the University of Cape Town recorded a low fIre
severity for Cape Town in 1995 to 2005, with 84 per cent of informal frres affecting two dwellings or less
(DiMP, 2008: 129). Vrygrond is an extreme example of this trend, with 98.3 per cent offrre events
affecting two dwellings or less.



Fire frequency by time of day in Vrygrond
from 1997 to 2005
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5.2.3 Causes of fire events

The graphs below depict the change in the nature offire events after formalisation. For

the 29 fires before formalisation, the most common cause was the use of candles, while

arson was also a major cause. The effect of the lack of servicing can be seen in the

prevalence of fires caused by non-electric fuel sources, including candles, non-electric

appliances (paraffin, gas or oil), and open flames for cooking or heating.

Electrical
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28%

Non-electric
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14%

Causes of fires from 2002 to 2005
Other

Open flame 6%
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After the delivery of formal houses with electricity and water services, the prevalence of

non-electric fuel source fires decreased due to the availability of a safer and more

effective fuel source. Candle fires decreased from 28 per cent to 12 per cent and non-

electrical appliance fires from 14 per cent to nought, while electrical fault fires increased



from 3 per cent to 12 per cent as electricity was being used more widely. Arson remained

unaffected by forma1isation, and due to the decrease in non-electric fuel related fires, it

became by far the most prominent cause of fires in post formalisation years.

5.3 Analysis of household interview data

The forty-eight household interviews conducted in the fieldwork allowed for the

collection of household information such as household sizes and incomes, while the 198

residents represented in the data allowed for a deep analysis of individual socio-

demographic factors such as age, gender, and education level. Interviews were conducted

with 19 formal households, 16 informal households in Overcome Heights, and 12

backyard households. The socio-demographic profile of the sample will be described for

each, followed by a summary of the structural aspects of each dwelling type.

5.3.1.1 Age and gender distribution

For the combined sample ofVrygrond residents the average age was 24.9, with 50.76%

being female and 49.24% being male. The sample was largely young, with few residents

over the age of 50. Within each of the three dwelling types, distinct patterns existed in the

demography of the sampled residents8
• In formal dwellings the age distribution was well

spread, with a subtle bimodal pattern peaking in the 40-49 year age group and the 0-9

year age group. This pattern was stronger in the sample of informal residents with two

distinct age groups in the 30-49 year age group and the 0-19 year age group. This

suggests a common presence of two generations, with parents in the upper age group and

their children in the lower age group. The reverse was evident in the backyard sample

with a large number of residents in the 20-29 year age group, and a particularly strong

male representation. This reflects a common process of young adults moving out of home

and into backyard dwellings as they grow into their twenties, as well as a high level of

migration into backyard dwellings, with male African immigrants being represented

8 Population pyramids in Appendix 4 display age and gender distributions for Vrygrond combined and each
of the three dwelling types.



strongll. Family orientated households are likely to produce a higher enforcement of fire

safe behaviour due to the high degree of social control enacted by parents, and as such,

the age and gender distribution suggests an increased fire risk in backyard dwellings.
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The graph above presents the highest level of schooling achieved by adult residents 10. It

shows a common distribution with all dwellings peaking in the Grade 8 to 11 category.

Informal dwellers had a slightly lower level of education, with fewer high school

graduates and higher primary schoolleavers. Backyard dwellers had the highest

proportion of matriculants 11 as well as a respondent with a tertiary qualification. In line

with the findings of Munnik (2008), African immigrants with a high level of education

were found to increase the overall education level for the backyard sample, which also

included a high proportion of residents in the Grade 3 to 7 category.

9 These two factors are further evidenced by the high proportion of singles (65%) and the young average
age of heads of households (30.54 years compared to 48.76 years for formal) in backyard households. A
high average age of singles in backyards (18.05) supports this.
10 The graph excludes scholars and infants. A graph of education levels for all residents is included in
Appendix 7.
II South African high school graduate, equivalent to '0 level'.



The nature of employment by dwelling type for
Vrygrond residents

DFormal
~Informal
DBackyard

For all three dwelling types the most common employment status was unemployed, with

33.3% of formal, 26.8% of informal, and 29.2% of backyard respondents unable to find

work. For those in employment, long term permanent jobs were the most common, with

casual work, including informal sector work, being the next most prevalent form of

employment. 19 per cent of informal respondents described themselves as not seeking

work, with stay-home mothers being prominent, further supporting trends offamily

orientated households in the informal area.

Household monthly income levels were relatively low in the sample, with formal housing

holds earning an average ofR2139.33 per month, informal earning R2064.00 per month

and backyard earning R2063.63. [These are comparable with the findings of Munnik

(2008) in Imizamo Yethu. The presence of one high household income increased the

average income for formal households while another high formal income was excluded as

an outlier. As such, formal houses can be seen to be an asset that enables increased

household income, although this increase is often due to a small number of households

who have been able to substantially increase their income].



5.3.2.1 Building materials

Formal dwellings were constructed with low cost but good quality building materials,

consisting of concrete block walls, wooden doors and roof beams, metal window panes

(which many had replaced with wood), asbestos roofing, and poured concrete floors.

Informal and backyard dwellings were both constructed with low cost and easily

available scrap building materials, with wooden planks, chipboard or corrugated iron

walls, corrugated iron roofing, wood or metal doors, cardboard insulation, sometimes

plastic sheeting for waterproofing, and carpet placed directly on the soil for flooring.

5.3.2.2 Services and fuel use

All dwellings in the sample of households had access to electricity. Formal dwellings

and the majority of informal dwellings had been serviced with formal electricity, with

electric boxes in the home for payment. A small area of Overcome Heights is not

serviced due to land being marked for an extension of the R300, and informal dwellings

in this area together with backyard dwellings, receive electricity via informal extensions

to legal electricity supplies. For backyard residents, payment is often made to landlords

either via a monthly rate or by informal monthly contributions. In contrast to Gilbert et al

(1997), payment for electricity and rent often constitute a significant proportion of formal

incomes, suggesting the possibility of landlords driven by economic incentives.

With electricity supply being dependant on payment, some households are forced to use

secondary fuel sources at times. In these instances, candles were most often used for

lighting by all dwelling types. Many formal and informal dwellings favoured open flames

for cooking in absence of electricity, while 72.3% of backyard households chose not to

cook in the absence of electricity. Fuels were rarely used for heating purposes by formal

and backyard dwllers, however 68.75 per cent of informal households used open flames.

All formal households had functioning piped water in their homes, with taps outside. 100

per cent of informal dwellings had communal taps within 20m of their home, while

backyard dwellings had access to a tap on the plot, utilising the formal dwellings external

tap.



5.3.2.3 Settlement density and overcrowding

While a large scale calculation of settlement density was beyond the scope of the project,

a value for plot density was calculated as an average percentage of plot area taken up by

dwellingsl2• Informal and backyard dwellings had similarly high plot densities of 42.43

per cent and 43.98 per cent respectively, while formal dwelling plot densities were lower

at 33.74 per cent due to the influence of formal dwellings that contained no backyard

dwellings. Interestingly, informal dwellings, with an average size of 43.98 square metres,

tended to be larger than formal dwellings, with an average size of37.38 square metres.

Due to the significant space constraints, backyard dwellings were considerably smaller

with an average size of 15.04 square metres. Two considerably larger extended formal

homes were excluded as outliers. These two dwellings were the same dwellings that had

a much higher average income, suggesting that small minorities were able to use the

delivery of formal homes as a platform for substantial future economic growth.

Overcrowding within households was determined by calculating the average dwelling

area per household memberl3
• Formal and informal dwellings had large households and

comparatively large dwellings, with 8.26 square metres per person and 8.69 square

metres per person respectively. Backyard dwellings had smaller households in much

smaller dwellings, with 5.82 square metres per person.

5.4.1 The approach for the application of Pelling's model
Five tables on the following pages present the analysis of vulnerability to fire risk in

Vrygrond through the application ofPelling's model. The first two tables present

vulnerability factors relating to the two dimensions of exposure, location and

surroundings. The second two deal with the human response to living with the risk of fire

(resistance) and to reacting during and after fire events (resilience). Due to a very limited

experience of fire events by households in the sample, methods of recovery were not

foregrounded in the analysis. In each table, relevant risk factors are compared for formal,

informal, and backyard dwellings. The final summarising table separates these risk

12 See Appendix 8 for explanation of method for calculation of plot density
13 See Appendix 8 for explanation of method for calculation of level of overcrowding



factors into social and human related factors, and ranks them according to the combined

level of risk for Vrygrond households.

5.4.2 Summary offindingsfrom the application of the model
For all dimensions of vulnerability, formal households had the lowest level of risk. Good

quality buildings with access to services and infrastructure combined with strong family

orientated households with a high degree of social control, to produce lower risk. Despite

a limited access to water, poorer road access, and a higher possibility for transferred risk

due to settlement density, informal dwellings had a fire risk similar to that of backyard

dwellings. Again the social control of family orientated households seemed to be

important. While backyard dwellings had a better water supply and accessibility, weaker

social networks and a higher proportion of young adults and foreign nationals increased

fire risk.

While some physical factors were important, social factors seem to be prominent in

determining fire risk in Vrygrond. This is portrayed in the number of social factors that

produced lower levels of resultant fire risk. In particular, strong enforcement of fire safe

behaviour due to social control (average score of 1.67), strong community responses to

controlling and preventing the spread of fires (average score of 1.33), and good education

of fire safe behaviour in relation to fire risk (average score of2.33), were all factors that

acted to decrease risk. These social factors combined with physical factors such as good

access to safe fuel sources (1.33), good in-situ resources for fire fighting (2.33), and

relatively good road access (1.67), do much to explain the settlements relatively low fire

occurrence despite numerous hazard drivers



Table 5.1. Applying Pelling's model: Exposure a) Location
Fonnal Infonnal Backyard

Space for building Low rist, . I Medium risk· 3 High risk - 5 3
- Fonnalland tenure provided designated - Settlement planning ensured infonnal - Limited space within the boundaries of
plot boundaries, ensuring adequate space plot boundaries on which to build fonnal plots

- Large population on small land area
produced small plots

Access to suitable land Low risk'" 1 Low risk - I Low risk-1 I
for building - Level topography with sandy soil, - Level topography with sandy soil, - Level topography with sandy soil,

suitable for building suitable for building suitable for building
Proximity to external MediullJ risk· 3 I ,00Y!HJ('d ill III 1'i~1\ 2 Medium risk - 3 2.(,7
fIre vectors - Scarce scrub vegetation towards - Scarce scrub vegetation on boundaries - Scarce vegetation with only small scrub

settlement boundary. - Strong wind towards settlement boundary.
- Fire-prone fynbos at south east - Fire-prone fynbos at south east
boundary boundary
- Strong wind - Strong wind

Access to safe fuels Low risk - I iOW!lllCllilllll risli J. Low risk - 1 I..B
- Fonnal electricity - Fonnal electricity - Infonnal electricity from fonnal
- Non-electric fuels rarely used - Small area without fonnal electricity dwelling

- Non-electric fuels rarely used
Average l."i 1 2.5 l



a e . . ,pplymg e mg's mo e : xposure urroun mgs
Formal Informal Backyard

Climatic High risk - 5 High risk - 5 High risk - 5 5
factors .. Strong SE winds with little topographical - Strong SE winds with little topographical .. Strong SE winds with little topographical

protection protection protection
- High summer temperatures .. High summer temperatures ..High summer temperatures

Geographical Medium risk ..3 I,un/H!('l!i.HlJI rhl, 2 :\l",diuill risk·, 3 2.67
factors .. Dry, sandy soils - Dry, sandy soils - Dry, sandy soils

- Scarce vegetation within settlement - Scarce vegetation within settlement - Scarce vegetation within settlement
- Fire prone fynbos on south and east - Fire prone fynbos on south and east
boundaries boundaries

Settlement Medium/High risk .. 4 High risk - 5 High risk - 5 4.67
density .. Fairly large plots (209.34m2) - Small planned but informal plots (103.65m2) .. Fairly large plots (l96.94m2)

- Informal dwellings (2.21 per formal dwelling) - Plot density of 42.43% - 1 formal and 3.27 informal dwellings
- Plot density of33.74% - Plot density of 43.98%

Space Medium risk .. 3 High risk - 5 Medium/high risk .. 4 4
between - Safe distances between formal dwellings - Small distances between dwellings, especially - Safe gaps when few backyard dwellings,
buildings - Less space due to informal dwellings inNWregion but very small distances on crowded plots
Transferred I cUI'I'/Hlcdiu!ll risk·· l Medium/high risk .. 4 Medium risk .. 3 :~
risk due to - Informal wooden perimeter fences increase .. Spare scrap building materials stored between .. Infonnal wooden perimeter fences increase
flammable transferred risk between plots dwellings transferred risk between plots
materials - Debris between backyard dwellings - Rubble and refuse sometimes collects - Refuse and building materials stored

between dwellings between backyard dwellings
Alcohol and Medium/High .. 4 High - 5 Medium/High .. 4 4.33
drug abuse - Alcohol and drug abuse identified as major .. Alcohol and drug abuse identified as major ..Alcohol and drug abuse identified as major

problem by residents problem by residents problem by residents
- Moderate concentration of 'shebeens' ..High concentration of 'shebeens' .. Moderate concentration of 'shebeens' .

Conflicts and Medium/high risk - 4 Medium risk ..3 High risk - 5 4
disputes - High past occurrence of arson - High past occurrence of arson ..High past occurrence of arson

- Possible landlord/tenant tension - High level of homogenisation with similar - More foreign nationals
- Decreasing homogenisation witll more visible situations across all dwellings .. Possible landlord/tenant tension
economic disparities - Low level of homogenisation with worse

conditions relative to formal houses
Average 3.57 4.14 4.14 3.95



a e .. lpplymg e mg's mo e : eSISance
Fornlal Informal Backyard

Strength of High risk- 5 Medium/high risk - 4 Medium/high risk - 4 4.33
livelihoods .. Moderate household incomes (R2139pm) ..Moderate household incomes (R2064pm) - Moderate household incomes

.. Very high unemployment (33.3%) ..High unemployment (26.8%) .. High unemployment (29.2%)
- High dependence on government grants - Moderate dependence on govenmlent grants .. Moderate dependence on government grants
(26.32% of households with no other income) (12.5% of households with no other income) (16.7% of households have no other income)

Access to l,ow risk -- I High risk - 5 High risk - 5 3.67
safe .. Safe building materials (Concrete block - Unsafe materials (wooden or corrugated iron - Unsafe materials (wooden or corrugated iron
building walls, wooden doors and roof beams, metal or walls, corrugated iron roof, wood or metal walls, corrugated iron roof, wood or metal
materials wooden window pains, asbestos roof, concrete doors, cardboard insulation, carpet/soil floors) doors, cardboard insulation, carpet/soil floors)

floor)
Access to Low risk .. I Llln!ll1ediulII ; b!, 2 Low risk - I 1 •• \.\

safe fuels ..Fonnal electricity - Formal electricity .. Infonnal electricity from formal dwelling
- Non-electric fuels rarely used - Small area without formal electricity - Non-electric fuels rarely used

Safety of :\'h'diulll risk .. J Medium/high risk - 4 High risk - 5 4
electricity - Electric box within home - Electric box within home - Informal extensions with wires from formal
connections - Informal wiring within home - Infonnal wiring within home dwelling

.. Informal extensions to un serviced area - Infonnal wiring within home
Capacity of l\1l'di1111I ris I, - 3 i\'hdiu/Il risk ..3 High risk - 5 3.67
dwelling to .. Small dwellings (37.82m2) - Larger informal dwellings (43.98m2) - Small dwellings (15.05m2)
house - Often extended (57.78% offormal dwellings) - Large households (5.06 persons) - Small households (2.58 persons)
inhabitants .. Large household sizes (4.53 persons) - Moderate crowding (8.69m2 per person) - Overcrowded (5.82m2 per person)

- Moderate crowding (8.26m2 per person)
Awareness I ,(l,,!Im'diulll rhl, 2 Medium - 3 Ifl\\!IlH'dilllll --2 \ \

of fire safe - Good knowledge of safe electricity and - Good knowledge of safe electricity and - Good knowledge of safe electricity and
behaviour electric fires electric fires electric fires

- Growing awareness of safe practice around - Skilled residents used for wiring - Growing awareness of safe practice around
open flames - Continued use of open flames for warmth open flames
.. Skilled residents used for wiring (internal and external) .. Skilled residents used for wiring

Enforcement I ,on!ml'diulll risl< .. 1. Lowlt1ll'diullJ. risk - 2 Low risl, - 1 1.67
of fire safe - Regulatory role as landlord protecting asset of - Strong awareness of transferred risk due to - High social control by landlords
behaviour formal dwelling against transferred risk settlement density hence self protection - Mutual social control by co-tennants

- Social control by fornlal neighbours - Mutual social control by neighbours - Self-protection against transferred risk
- Limited social control by tennants

Average 2043 3.29 3.29 3.00



Table 5.4. Applying Pelling's model: Resilience
Formal Informal

Emergency High risk - 5 High risk - 5
services - Perceived poor - Perceived poor
response response times response times

- Perceived poorer
response in informal area
:\'Iedium risk - 3
- Informal but planned
wide roads
- Poorer, narrow roads in
unserviced section
- Some obstruction (cars,
rubble, refuse, informal
electricity wires)
Medium/high risk - 4
- Small gaps between
buildings, narrow
pathways, high density
- Informal dwellings can
be demolished in
emergencies to enable
access

External
access for
emergency
vehicles

Internal
access for
residents

Community
response

Local fire
fighting
resources

Social
networks
for
recovery

External
aid for
recovery

Low risk-1
- Wide tarred roads
- Wide pavements before
dwellings.
- Low level of
obstruction

.\-ledium risk - 3
- Good accessibility to
formal homes but can be
hindered by backyard
dwellings
- Only one entrance to
concrete dwelling -
difficult to escape

Low risk - 1
- Strong response from
neighbours due to threat
of transferred risk
- Strong social networks
for emergency support
- Fire fighting techniques
prevent spread
Lo'" risk - 1
- Formal piped water in
dwelling and tap outside
dwelling
- Low level of physical
assets - hoses, buckets,
fire blankets

'.o\\'Imedium ~~sk - 2
- Strong social networks
due to history of
residence in the area, but
limited spare capital for
recovery
Medium/high risk - 4
- Very limited state
response
- Some NGO response
2.43

Low risk - 1
- Strong response due to
threat of transferred risk
- Strong social networks
for emergency support
- Fire fighting techniques
prevent spread

Medium/high risk - 4
- No formal piped water
but 100% access to
communal taps within
100m
- Some informal piped
water in dwellings
- Low level of physical
assets - hoses, buckets
- Pressure problems
when many hoses used
Lommedium risk -:2
- Relatively strong social
networks due to history
of residence in the area,
but limited spare capital
for recovery
Medium/high risk - 4
- Very limited state
response
- Some NGO response
3.29

Backvard
High risk-5
- Perceived poor
response times

Low risk - 1
- Wide tarred roads
- Wide pavements before
dwellings.
- Low level of
obstruction
- Dwellings less
accessible on plot
Medium/high risk - 4
- Accessibility hindered
by backyard dwellings
- Extensions to formal
houses can limit escape
routes, with high
perimeter walls
- Informal dwellings can
be demolished in
emergencies to enable
access
Low/medium risk - 2
- Strong response due to
threat of transferred risk
- Fire fighting techniques
prevent spread
- Weaker social networks

Low/medium risk - 2
- No piped water in
dwelling but access to
tap on outside of formal
dwelling
- Low level of physical
assets - hoses, buckets

Medium/high risk - 4
- Limited social
networks due to lack of
history, and frequency of
foreign nationals

Medium/high risk - 4
- Very limited state
response
- Some NGO response
3.14



a e . . ~pply1ng e 19'5 mo e : ummaryo pllysIca an SOCIa ac ors
Physical Factors Formal Informal Backyard Combined

Emergency services response 5 5 5 5

Safety of electricity connections 3 4 5 4

Access to safe building materials 1 5 5 3.67

Capacity of dwelling to house inhabitants 3 ~ 5 3.67-'
Internal access for residents 3 4 4 3.67

Space for building 1 3 5 3

Transferred risk due to flammable materials 2 4 3 3

Proximity to external fIre vectors 3 2 3 2.67

Local fIre fIghting resources 1 4 2 2.33

External access for emergency vehicles 1 3 1 1.67

Access to safe fuels 1 2 1 1.33

Access to suitable land for building 1 1 1 1

Average 2.08 3.33 3.33 2.92

Social Factors Formal Informal Backyard Combined

Alcohol and drug abuse 4 5 4 4.33

Strength of livelihoods 5 4 4 4.33

Conflicts and disputes 4 3 5 4

External aid for recovery 4 4 4 4

Social networks for recovery 2 2 4 2.67

Awareness offrre safe behaviour 2 3 2 2.33

Enforcement of frre safe behaviour 2 1 1 1.67

Community response 1 1 2 1.33

Average 3 3 3.25 3.08



Chapter Six

The final chapter seeks to describe the extent of the research findings in addressing

the primary and secondary aims of the research project. These main findings are used

to present more general conclusions and overall arguments as to the nature of fire risk

in Vrygrond in relation to formalisation, which might be applied in exploring other

case studies as well as broader issues informal settlement intervention strategies and

disaster risk reduction. The report ends by presenting a number of future possible

research areas that would greatly enhance understanding around the issues discussed.

6.1.1 Conclusions

Vrygrond experiences drivers of fire risk common to many Cape Town informal

settlements. A proliferation of backyard dwellings and informal dwellings after

formalisation has seen an increase in settlement density, with small distances between

dwellings made from flammable materials increasing the chances of fires spreading

rapidly from dwelling to dwelling. The spread of fire is further encouraged by strong

winds and sandy soils, while high summer temperatures increase the chances of

ignition. Emergency services are widely criticised by residents for slow response

times in fire events. A number of social factors also act to increase risk. Difficult

economic situations, ethnic diversity, socio-demographic change through in-

migration, and prominent alcohol and drug abuse drive vulnerability. Despite these

issues, fire occurrence in Vrygrond has been seen to be relatively low, and the vast

majority of fires are contained to a single dwelling. A number of protective forces are

acting to prevent these significant vulnerability factors translating into realised risk.

The formalisation of the settlement may well have introduced some of these

protective factors, with increased access to relatively safe electricity significantly

changing the nature of fires occurring, and better road access and water services

enhancing both state driven and community driven fire fighting capabilities.



Formalisation was however unable to lower the occurrence of arson, the primary

cause of fires in recent years. This research project suggests that fire in Vrygrond is

predominantly a socially driven and socially controlled problem. The deep history of

the settlement enables strong social support networks while the strength of families

ensures the enforcement of fire safe behaviour. In formal and informal dwellings,

parents supervise households utilising a good knowledge of safe fuel use. The

protective effect of renting, with landlords enforcing safe behaviour on backyard

tenants, is important due to the number of backyard dwellings and their apparent

increased fire risk profiles. In addition to social control, fire risk is reduced through

processes of self-regulation. The awareness of the threats of transferred risk ensures

community participation in reducing fire risk so as to protect assets. Residents seek to

reduce the risk ofthemselves and those around them, regulating the behaviour of

others such as in the issue of alcohol and drug abuse. The threat of transferred risk

motivates strong community response to fire events as residents use water resources,

physical assets, and fire fighting techniques to prevent the spread of fires despite poor

emergency response.

Formalisation introduced risk reducing factors such as access to safe fuels, as well as

risk increasing factors such as decreased homogenisation and social cohesion due to

significant post formalisation in migration. While it is important not to

underemphasise the protective effect of formal homes and good quality services and

infrastructure, this research project calls for an increased focus on social factors such

as 'social control' and 'self-regulation' in relation to fire risk.

6.1.2 Research implications and recommendations

If social control is indeed a prominent factor in determining fire vulnerability, as this

research project suggests, the question arises of the extent to which social control

might reduce vulnerability to other factors such as crime or ethnic violence. Does a

socially cohesive community, with Vrygrond as a fair example, experience lesser

vulnerability in all areas? And if it does, can intervention strategies be developed to

enhance levels of social control and social cohesion in vulnerable communities?

Further case studies in which social factors of risk are emphasised would be beneficial



in expanding knowledge surrounding this issue, in which the effective measuring of

social cohesiveness is another area that would need to be addressed.

The lack of arson as a major factor within the interview discussions, despite its

prominence as the major cause of fire in the community, reflects a larger scale lack of

knowledge surrounding the causes of arson. Discussion of a controversial issue is

difficult to integrate into a small scale ethnographic study such as this one due to the

limited time in which to build trust in research participants, and as such deeper social

research into this area is necessary. Is arson a prominent cause of urban fire in Cape

Town and other cities, and if it is, in what contexts does it proliferate? While the

direct motivations for arson may well be diverse and contextual, the issue seems to be

linked with social cohesion in communities. Vrygrond presents an interesting site for

the study of this relationship, due to the coexistence of strong social cohesion

alongside prominent occurrence of arson. These are important issues to be explored if

intervention strategies are to be effective in reducing fire risk and occurrence.
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Appendix 1

Schematic diagram of model used in the study

Pelting's model of vulnerability

Environmental risk
or disaster event

Human
. vulnerability .

~1~
Exposure Resistance . Resilience
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Natural
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/""-
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relative to surroundings

hazard ••••••••
Global socla1,

economic and political
presSf./res

••••••Human Induced
global environmental

chBngB

Reproduced from Social Nature: Theory, Practice and Politics (Castree and Braun. 2001) by
permission of Blackwell pubnshing, Oxford
Source: Adapted from Pelfing (2001b)

Figure 3. t The components oj etJ1)ironmenfaJ risk

Source: Pelling (2003)



Appendix 2

Aerial photographs showing the location of Vrygrond in Cape Town, South Africa



Appendix 3

-
Source: Google Earth

Red dots represent interviews in formal dwellings
Blue dots represent interviews in backyard dwellings
Green dots represent interviews in informal dwellings



Appendix 4

Resident Gender Age Marital Nationality Ethnicity 151 Language
Status

1
2
3
4
5
6
7
8
9
10
11

Resident Infant At Primary Std 8 Matric Diploma Degree or
school (Gr. 10) (Gr. 12) higher

1
2
3
4
5
6
7
8
9
10
11
12



Number of family members
Permanently Employed
Temporarily Employed
Unemployed
Casual labourer
Self-Employed
Student or scholar
Retired!not working
Not working/ not seeking work
Disabled! unable to work

Monthly salary
Casual/part time work
Child grant
Pensioner grant
Disability grant
Friends or family
Other (please specify)

on ly ouse 0 Income
Estimated numerical amount if known

O-R120
R121-R240
R241-R360
R361-R480
R481-R600
R601-RnO
Rnl-R840
R841-R960
R961-R1080
R1081- R1200
R1200+

Item Owned?
Television
Radio
Computer
Internet access
Landline
Cell phone
Motorised vehicle
Refrigerator



Material Specify (eg doors, roof etc)
Wood

Corrugated iron

Vibacrete walling

Plastic sheeting

Bricks

Concrete

Masonite

Asbestos

Other (specify)



Paraffm Legal Indirect Informal Candle Gas Charcoal Open
electricity supply from electricity flame
supply legal

connection
1. Lighting
1. Heating
1. Cooking
2. Lighting
2. Heating
2. Cooking

28) At what times ofthe day are fuel sources used?
Morning Afternoon Evening Night

Lighting

Heating

Cooking

30) Describe the nature of the household's water supply
Piped water in home
Tap in yard
Shared standpipe - distance?
Buckets
Other



Used?
Flush toilet
Chemical toilet
Pit latrine with ventilation
Pit latrine without ventilation
Bucket
None

If yes then please specify:

Irt '-Tim-e -I-Date--I Monili

xtent 0 your ouse 0 s osses:
1 2 3 4

Entire dwelling
Partial dwelling
Furniture
Appliance
Clothing
illdocuments
Savings

1 2 3 4 5
Unknown
Candle
Electric fault
Arson
Non-electric fuel source



Unhelpful Helpful Very helpful Satisfied?
Fire department
Ambulances
Police
Community leaders
Neighbours
Friends/family

1 2 3 4 5
Family support
Friends support
Religious organizations (please specify)
NGO support (please specify)
Employer
Your own savings
Government
Starter kit



Observation Checklist:

OBSERVATION: Ease of accessibility by emergency services?
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Population pyramid for a sample of formal Vrygrond
residents
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Population pyramid for a sample of informal Vrygrond
residents

Population pyramid for a sample of Vrygrond backyard
dwellers
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Appendix 6

Pie charts depicting marital statuses of formal, informal, and backyard
residents
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Appendix 8

Tables presenting primQlY and secondary fuel sources for lighting,
cooking and heating

Primary fuel source - lighting (%) Secondary fuel source - lighting (%)
Formal Informal Backyard Formal Informal Backyard

Formal
electricity 100 100 0 0 0 0
Informal
electricity 0 0 100 0 0 0

Candles 0 0 0 75 75 72.8

Paraffm 0 0 0 12.5 25 9

None 0 0 0 12.5 25 18.2
Total
respondents 19 16 12 19 16 12

Primary fuel source - cooking (%) Secondary fuel source - cooking (%)
Formal Informal Backyard Formal Informal Backyard

Formal
electricity 94.7 93.75 0 6.25 6.25 0
Informal
electricity 0 0 83.3 0 0 0

Paraffm 5.3 0 0 25 6.25 18.2

Gas 0 6.25 0 6.25 43.75 9.1

Open flame 0 0 8.3 43.75 43.75 0

None 0 0 8.3 18.75 0 72.3
Total
respondents 19 16 12 19 16 12

Primary fuel source - warmth (%) Secondary fuel source - cooking (%)
Formal Informal Backyard Formal Informal Backvard

Formal
electricity 10.5 6.25 0 0 0 0
Informal
electricity 0 6.25 8.3 0 0 0

Paraffm 15.8 0 8.3 0 0 0

Open flame 10.5 68.75 8.3 0 0 0

None 63.2 18.75 75 100 100 100
Total
respondents 19 16 12 19 16 12



Appendix 9

Tables presenting calculation of plot density and level of household
overcrowding

Formal Informal Backyard

Average plot size 209.34m2 103.65m2 I96.94m2

Average dwelling size 37.38m2 43.98m2 15.04m2

Average no. of formal 1 0 1
dwellings
Average number of 2.21 0 3.27
backyard dwellings
Total dwelling = 37.38 + (2.21*15.04) 43.98 = 37.38 + (3.27*15.04)
coverage = 70.62m2 = 86.56m2

Plot density 33.74% 42.43% 43.98%

Formal Informal Backyard

Average dwelling size 37.38m2 43.98m2 15.04m2

Average household size 4.53 persons 5.06 persons 2.58 persons

Level of overcrowding 8.69 m2 per person 8.26 m2 per person 5.82 m2 per person


