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ABSTRACT interventions and other variables such as the bagnaof
unsafe paraffin stoves, the current electrical pogvisis
The absence of clear, effective government policyno or the impact of increasing LPG and paraffin prices
household energy safety, particularly as far as it
relates to paraffin, has much to do with a lack of The surveillance system currently includes both
evidence based quality information which is essemti information on household energy usage and harmful
for good decision making and implementation. Very energy-related incidents. The data captured in the
few resources are allocated to building household surveillance system databases is accessible adatanor
energy safety knowledge resulting in a prevalencef o as information in the form of maps, graphs andesbl
energy safety myths. which have allowed a greater understanding of fiaraf
usage in particular and household energy in general
The Paraffin Safety Association has initiated a
National Household Energy Surveillance System using The system is accessible to the public by linkstloa
a geographical information system (GIS). This paper Paraffin Safety Association website. If the infotioa of
describes the surveillance system and illustratesolv it interest is not already published on the websildjtenal
can facilitate an evidence based approach developé analysis of data is possible upon request or ttee cin be
implement excellent household energy policy. downloaded for independent analysis. It has been
structured in such a way that any institution wighio
partner with the Paraffin Safety Association insthi
1. INTRODUCTION venture can log onto the database to capture avadpl
data of interest. This should facilitate greater
Is one energy source really safer to use in a hmlde collaboration and research opportunities.
than another? Imagining that there was sufficient
electricity for all households; would switching pm  The surveillance system began when the Paraffiet$af
users to electricity really guarantee a reductioharmful ~ Association launched a pilot study at Prince Mshiye
incidents? Would the reduction in the use of eleatr Memorial Hospital in Umlazi, KwaZulu-Natal during
energy be more economical and safer than simpBpril 2006. Although the National Household Energy
introducing safe paraffin appliances and ensurin§urveillance System is in its infancy and has \injted
appropriate packaging and labelling for paraffitfow data sets, it has already debunked some househetdye
should this nation deploy its limited resourcestiuress myths.
household energy needs?

The principle of adopting an “evidence based apgrba 3. MYTHS

to health promotion is a well established one. Ehsy,

the use of GIS to collect, collate and evaluate thg.1l MYTH | — PARAFFIN IS DANGEROUS

evidence is relatively undeveloped. The Parafifes AND MUST BE REPLACED BY OTHER

Association of Southern Africa has developed a Ot ENERGY SOURCES

Household Energy Surveillance System to assist thigh

planning, implementation, monitoring and evaluatmi It is not that paraffin is dangerous per se —ihés

targeted interventions. UNSAFE AND UNREGULATED USE of paraffin that is
at issue. If LPG or electricity were used in thmeavay
would there be more injuries related to these eggiin

2. A NATIONAL HOUSEHOLD ENERGY proportion to consumption than paraffin? It is wel

SURVEILLANCE SYSTEM known that the properties of LPG pose a greatkrtois

households than paraffin yet the required safetydsrds

It was found that there was no single repository ahake it possible to use LPG in a domestic settaiglg.

household energy data and information. The Paraffi

Safety Association realised that it would be mastful to  Even though electricity usage is deemed to be date,

be able to collate and analyse household energgeusdrom surveillance at Prince Mshiyeni Memorial Hdapi

patterns, consumer behaviour and harmful incidents Umlazi shows otherwise. Data from this instibuti(the

stored in a single database available through agerss pilot site for our National Household Energy Sultegice

on the internet. In addition, the ability to arsdydata System) indicates that electricity, with all itastlards

with both geographical and time dimensions is pege and regulations, is as dangerous as paraffin. dakte

for determining trends and assessing the impact oépresented in Figure 1 below shows that elecirigds
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Institution:Prince Mshiyveni Memorial Hospital, Umlazi, Durban

Date Range:From May 2006 1o 2008-02-19
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Figure 1: Comparison of the number of admissionsjwyy cause and energy source at Prince Mshil@spital, Umlazi indicating a prevalence of

injuries where electricity is the carrier.

involved in 310 admissions when paraffin was
responsible for 267 admissions.

If you strip out the 85 paraffin ingestions (yownnat
swallow electricity when) there are 310 electricitlated
burn admissions to 182 paraffin related burn adionmss
(including 4 chemical skin burns). That is 70% more
electrical burns than paraffin burns. Should pamatally
be labelled as THE singularly most dangerous ddmest
energy carrier when specific evidence such agghis
considered? We don't think so.

Paraffin is used in many countries around the world
including Japan and France with negligible harmful
incident rates. In these countries, as in Souticaf
paraffin is used in combination with other energyriers
to meet household thermal and lighting needs. One
company, Toyotomi, produced its first portable fiama
stove in 1952 [1]. It has won numerous nhationa an
international safety and environmental awards ambes
appliances to many countries on all continents jixce
Africa. A source close to the company has inforried
Paraffin Safety Association that 1.5 million panaff
appliances are sold annually to the Japanese mayket
Toyotomi and 400 000 units in France.

The highly flammable building materials and conéine
food preparation and living spaces prevalent intsou
Africa are rivalled by those found in Japanese Bbaokls.

The key differential between Japan and South Afaiea
guality safety standards (especially for appliahegsch
have been refined and enforced over many yearssivéas
earthquakes and the resultant fires caused by dizmes
appliances have necessitated that the Japanese fiadp
ways to use liquid fuels safely in inherently daroges
domestic environments.

Paraffin could be used safely and efficiently iruo
Africa if appliance standards were enforced and its
distribution was appropriately regulated. Althougts is
easy to state and really challenging to do, step®aing
taken to make this possible and they are deschbéxv.

Voluntary standards for paraffin appliances (SANS
1906:2006 for wick based appliances and SANS 124032
for pressurized appliances) have been establish8duth
Africa and are being made compulsory (the SANS1906
was regulated on 1 January 2007 and the SANS1243 is
expected to be regulated later this year). Theege
really resides with the enforcement of these statsdand
the promotion safe appliances.

The prevalence of paraffin ingestions in Figur&3 ¢f the
267 paraffin related cases, or 32%) indicates hevessary
it is for enforced packaging and labelling standdou
paraffin for domestic use. It is well documenteat tine
absence of packaging also results in contaminafion
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paraffin which can lead to indoor air pollutionbatst and
explosion of appliances at worst. [2]

The ingestion problem was brought to the atterdicthe
Minister of Health in 1986 by paediatricians ankeot
medical professionals based at Red Cross Childi&als
Memorial Hospital. [3] They called upon the ministe
use powers in accordance with the Hazardous Sutgstan
Act to outlaw the bulk sale of paraffin in favourao
packaged solution. With reference to admissiortiseat
hospital and a hospital formerly known as the GaliReva
Hospital, they pointed out how children under te af
four were most at risk and that the number of iecctd was
unacceptably high.

Appropriate packaging and labelling for paraffirostl
become a reality by 2013. The reason is the Ryesaf
South Africa as Head of State adopted the Johaaorgesb
Plan of Action at the World Summit on Sustainable
Development in 2002. He effectively committed this
country to adopting the Globally Harmonised System
classification and labelling of hazardous substsuge
2008[4] This has been Gazetted (Government Gazette
30393 N0.R.1004 dated 26 October 2007). It wilbere
classification and labelling of hazardous chemibals
2013.

This should not stop the minister of any relevant
government department (Health, Trade and Industry o
Minerals and Energy) from regulating, with effeota
much earlier date the mandatory packaging andliapel
specifications for paraffin destined for domesse urhe
relevant standard has been in existence since (B3S
0265:1999 - The classification and labelling of genous
substances and preparations for sale and handling).

It has also been suggested that liquid gel fuelistieir
stoves may be a viable option to replace paraSamge.
However, due to a high rate of emissions and areased
amount of fuel required to cook, it does not appedre a
practical solution [5]. The provision of electticio
South African households has also been deemed a
solution, but as explained in Sections 3.2 and 3.3,
alternative sources of energy such as paraffinicoatto
be in high demand despite the National Electrifarat
Programme.

Eliminating paraffin as a domestic energy carrigtian

in present day South Africa is as absurd as banning
swimming pools and baths in order to prevent soyman
children under the age of five from drowning in et
Instead, we ask what we can do as a society teptev
infants from drowning — in other words to use swiimgn
pools and baths safely.

3.2 MYTH Il - ELECTRICITY IS SAFE

The initial results from the surveillance systeweaded
245 harmful energy-related cases in a 16 week gerio
between May and August 2006. The surveillanceesyst

has now expanded to eight different facilitiesiuef
disparate provinces and has 1414 cases captuffad so
Data collected from patients include the type @iy
sustained and the energy source involved. Figure 2
demonstrates the most recent injury statisticsaia on
the Paraffin Safety Association website which diear
indicate that electrical burns, especially liquigts, are a
serious concern.

Incident Count of Energy Source vs Injury
Cause
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Figure 2: Burn data from 8 partnering health fée# (May 2006 to
February 2008). Please note that ingestion arfayaigion data has
been removed.

To clarify; paraffin contact with skin is defined a burn
caused by the actual paraffin liquid being spilttloa skin
(a chemical burn), a liquid burn occurs when aguitof
water falls off a stove, and a contact burn ocethien a
body part touches something hot, like a hot pdie T
“unknown” burn injuries and “unknown” energy sousce
were mostly data obtained from one hospital, wileee
Paraffin Safety Association used an existing haspit
database for data.

It is recommended that further research should be
conducted to derive more meaning from these sigrtli
liquid burn numbers. However, the evidence is glari
that simply using electricity does not protect yimam the
risk of domestic fires and burn injuries, espegitjuid
burns.

3.3 MYTH lll — IF PEOPLE HAVE ACCESS
TO ELECTRICITY THEY WILL USE IT
EXCLUSIVELY

When the National Electrification Programme began i
1994, organisers had originally estimated that gewl
connected households would use approximately 350kWh
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of electricity per month. Actual figures indicatétit

these households were only using between 100-150kWH

per month [6]. Poor households that are charaeéioy
unpredictable incomes cannot afford the relativegh
capital outlay of electricity and tend to purchasergy
when cash resources are available; therefore &dsty
accessible fuel like paraffin is convenient andafable.
Poor households of necessity therefore have toorely
paraffin for their daily energy requirements in #igsence
of viable energy alternatives that can compare thi¢h
calorific value and price of paraffin. [7]

The latest StatsSA 2007 Community Survey results
corroborate this statement. Figure 3 demonsttheds
80% of South African households use electricity for
lighting, whereas this percentage drops to 66% for
cooking and 59% for heating (as shown in Figurasd
5). A significant proportion of households poss&ss
electricity, tend to use alternative sources ofgpesuch
as paraffin and wood, for cooking and heating. i&oc
economic as well as cultural factors may influeace
household’s decision to use multiple energy soui@gs

Energy Distribution for Lighting

Electricity Paraffin
80% 5%
Candles
14%
Other
1%

Figure 3: Main energy source used by South Africanseholds for
lighting - 2007 Community Survey [8]
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Figure 4: Main energy source used by South Afrivanseholds for
cooking - 2007 Community Survey [8]
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Figure 5: Main energy source used by South Afrivanseholds for
heating - 2007 Community Survey [8]

The increasing cost of electricity, coupled witlk tturrent
energy or electricity crisis that is responsibleffequent
black-outs country-wide and which presently resdribe
rollout of electrical provision to more remote a&gea
suggest that the use of paraffin will prevail innpa
impoverished households for the foreseeable future.
Additionally, an increasing number of middle tonig
income households may invest in paraffin stoves and
heaters to prepare for the growing number of blauis.
Exclusive use of electricity for household energy i
neither practical nor a reality.

34 MYTH IV — PARAFFIN COLOURATION

WILL PREVENT INGESTIONS

Current data analysed on ingestions indicatesitieat
overwhelming majority of ingestion victims are chign
below the age of two years old (refer to Figure 6).

Incident Count of Age vs Ingestions
Institution: 2l
Date Range:From May 2006 to 2008-02-8
Energy Source:4l| =1 )
Gender:2ll 1.2 128
3-4 32
130 —_ a3-9 10 —
120 10-14 14 —
He 15-19 10
100
w a0 20-24 17 —
g
g ¥ 25-34 14 —
2 7 35-44 3|
] & —
E 50 G5+ G —
1=
= 40 —]
30 H —]
20 H
10 H
o I [ T | —
1 1-2  3-4 59 10-14 15-19 20-24 25-3d 35-d4 65
Age Group

Figure 6: Information gathered from all eight o tRaraffin Safety
Association's partnering healthcare institutiohsstrates that most
patients who ingest paraffin are under the ageya&as.
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This correlates with the 1986 data presented to the
Minister of Health as well as other studies. [3]sTis a
significant finding because some health practitieraand
policy makers have suggested that paraffin ingesto@an
be prevented by colouring it so that it will noseenble
water.

The data from the Paraffin Safety Association’s
surveillance system makes it clear that colouration
paraffin will not stop ingestions. If the majoriby
victims are young children, they will exercise no
discretion as to what they put in their mouths and
swallow. In fact coloration should only lead tother
confusion because people use cool drink bottleso@
paraffin and cool drinks come in all colours — ginldren
may mistake paraffin to be a cool drink (if theg atd
enough to discern what they put in their mouthdgnce
the surveillance system has provided an evidensedba
approach to this health problem. It is clear that
appropriate packaging (including child resistaosakres)
and labelling for paraffin for domestic use is tmdy
viable solution to the problem.

3.5 MYTH V — MOST BURNS ARE CAUSED
BY NAKED FLAMES

Figures 1 and 2 show that the most common form of
burns is actually liquid burns, not flame burndanke
burns attract more attention as they can spreadlyap
through a community, evicting hundreds of individua
from their homes. The effects of a fire are exaated
by the densely populated areas and combustibldibgil
materials used by most paraffin users. Publictheal
education needs to focus on the setting up ofe saf
cooking environment and maintaining a “no-go zofwe”
children around the cooking area. If a kitchesdasup
correctly then hot pots of water and food shoultfalb
off the stove, and the stove should not fall owesgread
its flames throughout the home.

4, CASE STUDIES

Beside the collection and presentation of incickig,
the surveillance system is ideally suited for meagithe
impact of a range of energy poverty or safety
interventions such as:

I.  Safety education programmes

II.  Household energy surveys

lll. Free Basic Alternative Energy roll-outs

IV. Demand Side Management projects

V. Alternative energy pilot studies

The spatial and time dimensions of the surveillance
system facilitate the correlation of the data aziée in
these examples with other data that has relevamaad

same communities. For example household incone dat

the population distribution and energy usage databe
mapped over the new data to determine trends and

impacts for the community in question. Two examples

will now be considered.

4.1 BUFFALO CITY
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Figure 7: Buffalo City fires according to ward (data)

The surveillance system has proven to be a usadiin
establishing targeted interventions. Using dataided
by the Buffalo City Disaster Management in the East
Cape Province, a map was constructed illustratieg t
occurrence of fires in the area. It is clear friéigure 7
below that the majority of fires took place in thards
listed in the top left hand corner of the map, giae
known as Duncan Village.

As a result of these findings a targeted internzantias
initiated in Duncan Village. The material providiedhe
educational sessions included information on the
prevention of ingestions, fires and burns as well a
treatment of burns and ingestions. The Paraffiet$a
Association will continue to collect fire statistierom
Disaster Management in order to evaluate their
interventions.

4.2 UMLAZ|

Being a small non profit organisation, it is neeggso
identify areas where limited resources can be used
where the need is the greatest. The map in Figure 8
demonstrates quite clearly that it is not viable to
implement an intervention in the whole of Umlazt bius
more prudent to implement interventions where most
energy related incidents are occurring such asosecY,
E and H (the darkest shading). The use of GISig th
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Figure 8: GIS map of Umlazi showing where the &iMshiyeni Memorial Hospital patients presentihwigh energy-related
incidents come from.

project has shown where targeted interventionsldim  guarded about their surveillance information aneldhe

initiated. more convincing as to the value of a central datatbar
the realising of their own objectives.

Additional maps are being created to show the patie

distribution at Paraffin Safety Association’s eight Although eight disparate institutions have agreed t

partnering hospital locations. This surveillangstem participate in the National Household Energy Sulaete
will likely assist health providers in their resefaias well.  System so far, their surveillance data is only beigig to
For example, it is evident from Figure 8 that patise come online. This means that caution must be esazic

travel long distances from Umbumbulu to accesstheal in the conclusions drawn from the limited datatkat is
services at Prince Mshiyeni Memorial Hospital. Titeda  available. There are gaps in the information whiaist
can be used by the Provincial Department of Health be filled in order to draw meaningful conclusiorsn

KZN to inform decisions on the provisioning of héal obvious area that would improve the resolutionhef t
facilities. information is the lack of mortuary data in a hdudd

energy friendly format. The data currently captlirethe
5. TAKING THE GIS TO SCALE National Household Energy Surveillance System

precludes fatalities that did not make it to thepitals.
This paper demonstrates that the surveillance isyktes
immense potential as a tool of measurement where The National Household Energy Surveillance System i
geographical positioning and time studies are irgudr if you will excuse the satire, a small torch ofign a
Monitoring the effectiveness and impact of DemaittS dark mine of data. While it is hoped it will grow
Management or Free Basic Alternative Energy prsject organically through voluntary institutional membeps it
immediately spring to mind. requires broad national support in order to becorhest.

Developing the National Household Energy Survedi&an The surveillance system is an important tool féoriming
System is, however, fraught with challenges. Data national health and energy policy. It is invalieafur
gathering and capture is time and resource intensiv collating, analysing and interpreting evidenceés hoped
Errors must be managed. Personnel at partnetutistis  that the South African National Energy Researclitlris
are overburdened with responsibilities. Voluntesees (SANERI) or more appropriately, the Department of
constantly looking for opportunities for gainful Health will want to partner with the Paraffin Safet
employment and are seeking compensation. It igcdlff ~ Association or possibly take over the project.

to determine the cause of harmful incidents such as

uncontrolled domestic fires. Some institutions are
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6. CONCLUSION

The surveillance system has enabled the Paraffetysa
Association to dispel household energy myths, wtdad
energy usage patterns and to identify high risk
populations so as to plan targeted interventidrise
information generated thus far has highlighted the
problems around paediatric burns, paediatric ingestof
paraffin as well as the most common injury susthiog
both paraffin and electricity users which is ligbidrns.

The surveillance system has proven that it is salirable
tool for energy poverty and energy safety measuneme
It can be used independently or in conjunction witer
research to enrich a sound base of evidence fdityjua
policy formulation.

Appropriate strategies based on the evidence now fta
be developed to prevent the perpetuation of thgaees.
The expansion of this surveillance project will Bleaan
ongoing systematic collection, collation and anialys$
data, whereby results can be disseminated to Key ro
players involved in injury mitigation.
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The Paraffin Safety Association is a non-profit
organisation. It was started in 1996 by oil conipsn
operating in South Africa who remain its fundefsis the
only industry-sponsored, paraffin safety programméhe
world.
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