
Wallacedene TRA Smoke Alarm Pilot

Informal settlement fires are one of the most common hazards
faced by low-income communities in South Africa. In 2016, the
Western Cape Province’s Disaster Management Centre’s Fire and
Rescue Services Directorate, working with partners to develop
strategies to prevent fire-related injuries and deaths in the
province, initiated an innovative smoke alarm programme to
combat fires in informal settlements in the province. The first step
was to test the use of smoke alarms in informal settings and to
identify the specific issues and constraints associated with
installing them in these environments.

The resulting project brought together role-players from
government, academia, the private sector and an at-risk community
in a collaborative process that not only highlighted the usefulness
of smoke alarms in informal settlements, but also provided a useful
example of a multifaceted collaborative approach to making
communities safer.

This brief describes the resulting collaborative pilot project,
undertaken in an informal settlement in Wallacedene, in Cape Town.
This multi-stakeholder partnership brought together the Western
Cape Disaster Management Centre (WCDMC) Fire and Rescue
Services Directorate, the private sector, academic partners from
Stellenbosch University and community leadership. It built on an
established partnership and trusting relationship that had evolved
between this informal community, several local authority role
players, and one of the research units at the university.

Background

South Africa has a complex burden of injury associated with fires
(Norman et al, 2007). In the Western Cape, approximately 300-400
fire-related deaths are reported annually, where burn injuries are
frequently associated with paraffin cooking stoves. More than 200
000 people per year in South Africa are injured or lose their
property from paraffin-related fires (Bradnum, 2007), with over 40
000 households affected by uncontrolled fires in informal
settlements alone (Mrubata & Dhlamini, 2008). In comparison with
all causes of unnatural death, fires are one of the leading causes of
death in South Africa (Norman et al., 2007; Van Niekerk et al,
2009). Cape Town has become South Africa’s most fire prone city
(Gqirana, 2015; Donson, 2008).  Of the four largest South African
metropolitan centres, the City of Cape Town (CoCT) has the highest
overall fire-related death rate (Donson, 2008).  In addition to
avoidable

avoidable deaths, such fires further impoverish already vulnerable
households, indicating an urgent need for interventions to reduce
the incidence of fires and proactively protect lives and property.

Global research suggests that the early detection of home fires is
critical in preventing deaths and injuries (Bukowski, 2001). Most fire
deaths are not caused by burns but rather by smoke inhalation. It is
estimated that inhalation injuries, including burns to the respiratory
system, cause 50% - 80% of fire deaths (Hall, 2011).  Smoke
also  often disorientates and  incapacitates people so that they
cannot escape, with sleep studies showing that the smell of smoke
does not awaken people (Lynch, 1997). If a potential fire can be
detected during the smouldering stage,[1] this reduces the risk of
asphyxiation and provides time and an opportunity to escape or
extinguish fires before they burn out of control (Zweig et al,
2018).nca

Although smoke alarms have been used extensively and
successfully in formal buildings all over the world (Ahrens, 2008)
their efficacy in informal dwellings has never been established. The
pilot project described here sought to determine whether the
installation of smoke alarms in informal dwellings was feasible and
effective in reducing fire risk, and what technological and design
adaptations might be needed to improve their acceptability and
effectiveness in informal living environments.

Project design and implementation

The pilot project was implemented in TRA informal settlement,
located in Wallacedene, in the CoCT. TRA was selected as a case
study site because it had an established a track record of working
with external partners in carrying out collaborative risk reduction
initiatives (see RADAR, 2015).

The core project team comprised the WCDMC’s Fire and Rescue
Services Directorate, the Research Alliance for Disaster Risk and
Risk Reduction (RADAR) and the Fire Engineering Research Unit
(FireSUN), both part of Stellenbosch University. Santam, a private
insurance company, supported the project financially.citate
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[1] A smouldering fire is a fire with very low heat release rate, producing
primarily smoke from the combustion reaction. This would be typical of
when a cigarette falls onto a couch and enough smoke is produced to cause
death by asphyxiation, even though no flames are observed. Smouldering
fires usually precede flaming fires.p
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The underlying objective of the project
was to empower members of the target
community.
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The pilot project comprised three components: training a team of
community members to fit the alarms, a baseline survey conducted
alongside the installation process and monitoring research
conducted over a six-month period. Alarms were fitted in 1200
households. The baseline survey was administered to 856
households – almost two thirds of the households in TRA, and
collected information about households’ energy choices,
perceptions of fire risk, fire avoidance behaviour, actions in the
event of fires and people’s experience of fires in TRA or other
settlements. The monitoring that followed recorded the frequency
and causes of alarm activations, people’s views on the alarms and
their effectiveness in reducing fire-related deaths, injuries and
property losses.

These project components built on earlier scientific testing by
FireSUN to establish which type of alarm was most suitable for
reducing fire-related deaths and injuries in informal dwellings
(Walls et al, 2017). FireSUN, in collaboration with the WCDMC,
carried out full-scale smouldering and flaming tests on three
different devices (Walls et al, 2017): a photoelectric smoke alarm, an
ionisation smoke alarm, and a rate-of-rise heat detector. As the
primary aim was to prevent inhalation deaths, the testing examined
which alarms performed best for alerting occupants in the early
stages of a fire. Photoelectric smoke alarms performed best overall,
activating soonest in the smouldering fire tests,[2] and were
installed in TRA.

The underlying objective of the project was to empower members
of the target community. It was critical from the outset to ensure
that the community accepted the proposed project and were
included in every aspect, with the leadership structure overseeing
the coordination and roll out of the project.

This was done deliberately to strengthen the new leadership
structure, building their credibility and giving them agency over the
project, while providing them with the legitimacy to effectively
organise their members around a common goal.

There was a deliberate focus on empowering young people by
involving them in the implementation of the project.

Project outcomes

The indications are that the alarms have reduced the number and
lethality of fires in Wallacedene – although the installation of
electricity during the project period may also be a core factor, as it
has reduced reliance on dangerous energy sources such as paraffin
stoves and candles. While several dwelling fires occurred prior to
the installation of smoke alarms, only three were reported in the
following six months. Two fires were reported subsequent to the
monitoring period (in 2018), but in both the alarm alerted
community members to take action, reducing their impact. 

The monitoring also highlighted challenges. Although feedback was
initially positive, with residents reporting feeling safer, nuisance
alarms increased over time, gradually desensitising people to alarm

Some of the survey and installation team members.

[2] The ionisation detectors activated significantly later, while the rate-of-
rise detectors did not activate at all in this test. In the flaming fire tests, the
ionisation tests activated first, briefly before the photoelectric device,
while the rate-of-rise detectors sometimes only activated just before
flashover occurred.



Although the smoke alarms offer a
valuable tool to reduce the risk and
spread of fires, they are not a panacea.
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The gradual increase in false alarms suggested that the devices
may have been affected by accumulated dirt or become infested by
insects. In some instances, repeated false alarms had soured
people’s relationship with neighbours, particularly where people
were away and could not silence their alarm. By the end of the
monitoring period, some households had removed their smoke
alarm, while some were either removed or fell off during
renovations or structural changes to dwellings and were never re-
installed.

Key learnings

In addition to faulty alarms, nuisance activations were
commonly triggered by steam or smoke generated during
cooking, particularly of oily foods and when food burned, but
also from people smoking and steam from bathing.

Alarms should be installed away from the cooking area and on a
wall instead of roof beams. Alarms installed towards the top of
sloping roofs were more prone to false alarms as smoke and
steam naturally accumulate along ceilings.

Technical modifications are needed to make the alarms more
suited to the informal settlement environment, particularly to
prevent insect infestation, such as introducing a mesh barrier to
keep them away from sensitive areas.

Adjusting the timing of the silence feature would allow people to
silence their alarms proactively when, for example, bathing.

Education campaigns and training are needed on how to keep
alarms clean, and reinstall the devices if people extend or
renovate their houses.

Overall, the project showed that although the smoke alarms offer a
valuable tool to reduce the risk and spread of fires, they are not a
panacea. Further trialing is needed to test refinements, such as
incorporating mesh to discourage insects and measures to reduce
nuisance alarms.
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