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ABSTRACT 
 
The absence of clear, effective government policy on 
household energy safety, particularly as far as it 
relates to paraffin, has much to do with a lack of 
evidence based quality information which is essential 
for good decision making and implementation.  Very 
few resources are allocated to building household 
energy safety knowledge resulting in a prevalence of 
energy safety myths.  
 
The Paraffin Safety Association has initiated a 
National Household Energy Surveillance System using 
a geographical information system (GIS). This paper 
describes the surveillance system and illustrates how it 
can facilitate an evidence based approach develop and 
implement excellent household energy policy.  
 
 
1.  INTRODUCTION 
 
Is one energy source really safer to use in a household 
than another? Imagining that there was sufficient 
electricity for all households; would switching paraffin 
users to electricity really guarantee a reduction in harmful 
incidents? Would the reduction in the use of electrical 
energy be more economical and safer than simply 
introducing safe paraffin appliances and ensuring 
appropriate packaging and labelling for paraffin?  How 
should this nation deploy its limited resources to address 
household energy needs? 
 
The principle of adopting an “evidence based approach” 
to health promotion is a well established one.  However, 
the use of GIS to collect, collate and evaluate the 
evidence is relatively undeveloped.  The Paraffin Safety 
Association of Southern Africa has developed a National 
Household Energy Surveillance System to assist with the 
planning, implementation, monitoring and evaluation of 
targeted interventions.   
 
 
2. A NATIONAL HOUSEHOLD ENERGY 

SURVEILLANCE SYSTEM 
 
It was found that there was no single repository of 
household energy data and information.  The Paraffin 
Safety Association realised that it would be most useful to 
be able to collate and analyse household energy usage 
patterns, consumer behaviour and harmful incidents 
stored in a single database available through open access 
on the internet.  In addition, the ability to analyse data 
with both geographical and time dimensions is priceless 
for determining trends and assessing the impact of 

interventions and other variables such as the banning of 
unsafe paraffin stoves, the current electrical power crisis 
or the impact of increasing LPG and paraffin prices.  
 
The surveillance system currently includes both 
information on household energy usage and harmful 
energy-related incidents.  The data captured in the 
surveillance system databases is accessible as raw data or 
as information in the form of maps, graphs and tables, 
which have allowed a greater understanding of paraffin 
usage in particular and household energy in general.   
 
The system is accessible to the public by links on the 
Paraffin Safety Association website. If the information of 
interest is not already published on the website, additional 
analysis of data is possible upon request or the data can be 
downloaded for independent analysis. It has been 
structured in such a way that any institution wishing to 
partner with the Paraffin Safety Association in this 
venture can log onto the database to capture or upload 
data of interest.  This should facilitate greater 
collaboration and research opportunities. 
 
The surveillance system began when the Paraffin Safety 
Association launched a pilot study at Prince Mshiyeni 
Memorial Hospital in Umlazi, KwaZulu-Natal during 
April 2006. Although the National Household Energy 
Surveillance System is in its infancy and has very limited 
data sets, it has already debunked some household energy 
myths. 
 
 
3. MYTHS 
 
3.1 MYTH I – PARAFFIN IS DANGEROUS 

AND MUST BE REPLACED BY OTHER 
ENERGY SOURCES 

 
It is not that paraffin is dangerous per se – it is the 
UNSAFE AND UNREGULATED USE of paraffin that is 
at issue. If LPG or electricity were used in the same way 
would there be more injuries related to these carriers in 
proportion to consumption than paraffin?  It is well 
known that the properties of LPG pose a greater risk to 
households than paraffin yet the required safety standards 
make it possible to use LPG in a domestic setting safely.   
 
Even though electricity usage is deemed to be safe, data 
from surveillance at Prince Mshiyeni Memorial Hospital 
in Umlazi shows otherwise. Data from this institution (the 
pilot site for our National Household Energy Surveillance 
System) indicates that electricity, with all its standards 
and regulations, is as dangerous as paraffin.  The data 
represented in Figure 1 below shows that electricity was  
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Figure 1: Comparison of the number of admissions by injury cause and energy source at Prince Mshiyeni Hospital, 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 (you cannot 
swallow electricity when) there are 310 electricity related 
burn admissions to 182 paraffin related burn admissions 
(including 4 chemical skin burns). That is 70% more 
electrical burns than paraffin burns. Should paraffin really 
be labelled as THE singularly most dangerous domestic 
energy carrier when specific evidence such as this is 
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 South Africa, 
paraffin is used in combination with other energy carriers 
to meet household thermal and lighting needs. One 
company, Toyotomi, produced its first portable paraffin 
stove in 1952 [1].  It has won numerous national and 
international safety and environmental awards and exports 
appliances to many countries on all continents except 
Africa.  A source close to the company has informed the 
Paraffin Safety Association that 1.5 million paraffin 
appliances are sold annually to the Japanese market by 
Toyotomi and 400 000 units in France.  
 
The highly flammable building materials and confined 
food preparation and living spaces prevalent in South 
Africa are rivalled by those found in Japanese households.  

The key differential between Japan and South Africa are 
quality safety standards (especially for appliances) which 
have been refined and enforced over many years. Massive 
earthquakes and the resultant fires caused by domestic 
appliances have necessitated that the Japanese people find 
ways to use liquid fuels safely in inherently dangerous 
domestic environments.   
 
Paraffin could be used safely and efficiently in South 
Africa if appliance standards were enforced and its 
distribution was appropriately regulated.  Although this is 
easy to state and really challenging to do, steps are being 
taken to make this possible and they are described below.  
 
Voluntary standards for paraffin appliances (SANS 
1906:2006 for wick based appliances and SANS 1243:2007 
for pressurized appliances) have been established in South 
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). The challenge 
really resides with the enforcement of these standards and 
the promotion safe appliances. 
 
The prevalence of paraffin ingestions in Figure 1 (85 of the 
267 paraffin related cases, or 32%) indicates how necessary 
it is for enforced packaging and labelling standards for 
paraffin for domestic use. It is well documented that the 
absence of packaging also results in contamination of 
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paraffin which can lead to indoor air pollution at best and 
explosion of appliances at worst. [2]  
 
The ingestion problem was brought to the attention of the 
Minister of Health in 1986 by paediatricians and other 
medical professionals based at Red Cross Children’s War 
Memorial Hospital. [3] They called upon the minister to 
use powers in accordance with the Hazardous Substance 
Act to outlaw the bulk sale of paraffin in favour of a 
packaged solution.  With reference to admissions at the 
hospital and a hospital formerly known as the Ga-Rankuwa 
Hospital, they pointed out how children under the age of 
four were most at risk and that the number of incidents was 
unacceptably high. 
 
Appropriate packaging and labelling for paraffin should 
become a reality by 2013.  The reason is the President of 
South Africa as Head of State adopted the Johannesburg 
Plan of Action at the World Summit on Sustainable 
Development in 2002.  He effectively committed this 
country to adopting the Globally Harmonised System for 
classification and labelling of hazardous substances by 
2008[4]  This has been Gazetted (Government Gazette 
30393 No.R.1004 dated 26 October 2007).  It will enforce 
classification and labelling of hazardous chemicals by 
2013. 
 
This should not stop the minister of any relevant 
government department (Health, Trade and Industry or 
Minerals and Energy) from regulating, with effect on a 
much earlier date the mandatory packaging and labelling 
specifications for paraffin destined for domestic use. The 
relevant standard has been in existence since 1999 (SABS 
0265:1999 - The classification and labelling of dangerous 
substances and preparations for sale and handling). 
 
It has also been suggested that liquid gel fuels and their 
stoves may be a viable option to replace paraffin usage.  
However, due to a high rate of emissions and an increased 
amount of fuel required to cook, it does not appear to be a 
practical solution [5].  The provision of electricity to 
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 paraffin continue to 
be in high demand despite the National Electrification 
Programme. 
 
Eliminating paraffin as a domestic energy carrier option 
in present day South Africa is as absurd as banning 
swimming pools and baths in order to prevent so many 
children under the age of five from drowning in water.  
Instead, we ask what we can do as a society to prevent 
infants from drowning – in other words to use swimming 
pools and baths safely. 
 
 
3.2 MYTH II – ELECTRICITY IS SAFE  
 
The initial results from the surveillance system revealed 
245 harmful energy-related cases in a 16 week period 
between May and August 2006.  The surveillance system 

has now expanded to eight different facilities in five 
disparate provinces and has 1414 cases captured so far.   
Data collected from patients include the type of injury 
sustained and the energy source involved.  Figure 2 
demonstrates the most recent injury statistics available on 
the Paraffin Safety Association website which clearly 
indicate that electrical burns, especially liquid burns, are a 
serious concern.   
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Figure 2:  Burn data from 8 partnering health facilities (May 2006 to 
February 2008).  Please note that ingestion and asphyxiation data has 
been removed.  
 
To clarify; paraffin contact with skin is defined as a burn 
caused by the actual paraffin liquid being spilt on the skin 
(a chemical burn), a liquid burn occurs when a hot pot of 
water falls off a stove, and a contact burn occurs when a 
body part touches something hot, like a hot pot.  The 
“unknown” burn injuries and “unknown” energy sources 
were mostly data obtained from one hospital, where the 
Paraffin Safety Association used an existing hospital 
database for data. 
 
It is recommended that further research should be 
conducted to derive more meaning from these startling 
liquid burn numbers. However, the evidence is glaring 
that simply using electricity does not protect you from the 
risk of domestic fires and burn injuries, especially liquid 
burns. 
 
 
3.3 MYTH III – IF PEOPLE HAVE ACCESS 

TO ELECTRICITY THEY WILL USE IT 
EXCLUSIVELY 

 
When the National Electrification Programme began in 
1994, organisers had originally estimated that newly 
connected households would use approximately 350kWh 
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of electricity per month.  Actual figures indicated that 
these households were only using between 100-150kWh 
per month [6].  Poor households that are characterised by 
unpredictable incomes cannot afford the relatively high 
capital outlay of electricity and tend to purchase energy 
when cash resources are available; therefore a low cost, 
accessible fuel like paraffin is convenient and affordable. 
Poor households of necessity therefore have to rely on 
paraffin for their daily energy requirements in the absence 
of viable energy alternatives that can compare with the 
calorific value and price of paraffin. [7] 
 
The latest StatsSA 2007 Community Survey results 
corroborate this statement.  Figure 3 demonstrates that 
80% of South African households use electricity for 
lighting, whereas this percentage drops to 66% for 
cooking and 59% for heating (as shown in Figures 4 and 
5).  A significant proportion of households possessing 
electricity, tend to use alternative sources of energy, such 
as paraffin and wood, for cooking and heating.  Socio-
economic as well as cultural factors may influence a 
household’s decision to use multiple energy sources. [7] 
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Figure 3: Main energy source used by South African households for 
lighting - 2007 Community Survey [8] 
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Figure 4:  Main energy source used by South African households for 
cooking - 2007 Community Survey [8] 
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Figure 5:  Main energy source used by South African households for 
heating - 2007 Community Survey [8] 
 
The increasing cost of electricity, coupled with the current 
energy or electricity crisis that is responsible for frequent 
black-outs country-wide and which presently restricts the 
rollout of electrical provision to more remote areas, 
suggest that the use of paraffin will prevail in many 
impoverished households for the foreseeable future.  
Additionally, an increasing number of middle to high 
income households may invest in paraffin stoves and 
heaters to prepare for the growing number of black-outs.  
Exclusive use of electricity for household energy is 
neither practical nor a reality. 
 
 
3.4 MYTH IV – PARAFFIN COLOURATION 

WILL PREVENT INGESTIONS 
 
Current data analysed on ingestions indicates that the 
overwhelming majority of ingestion victims are children 
below the age of two years old (refer to Figure 6).   
 

Figure 6: Information gathered from all eight of the Paraffin Safety 
Association's partnering healthcare institutions illustrates that most 
patients who ingest paraffin are under the age of 2 years. 
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This correlates with the 1986 data presented to the 
Minister of Health as well as other studies. [3] This is a 
significant finding because some health practitioners and 
policy makers have suggested that paraffin ingestions can 
be prevented by colouring it so that it will not resemble 
water.   
 
The data from the Paraffin Safety Association’s 
surveillance system makes it clear that colouration of 
paraffin will not stop ingestions.  If the majority of 
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 to further 
confusion because people use cool drink bottles to store 
paraffin and cool drinks come in all colours – the children 
may mistake paraffin to be a cool drink (if they are old 
enough to discern what they put in their mouths).  Hence 
the surveillance system has provided an evidence based 
approach to this health problem. It is clear that 
appropriate packaging (including child resistant closures) 
and labelling for paraffin for domestic use is the only 
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 burns.  Flame 
burns attract more attention as they can spread rapidly 
through a community, evicting hundreds of individuals 
from their homes.   The effects of a fire are exacerbated 
by the densely populated areas and combustible building 
materials used by most paraffin users.  Public health 
education needs to focus on the setting up of a safe 
cooking environment and maintaining a “no-go zone” for 
children around the cooking area.  If a kitchen is set up 
correctly then hot pots of water and food should not fall 
off the stove, and the stove should not fall over to spread 
its flames throughout the home. 
 
 
4. CASE STUDIES 
 
Beside the collection and presentation of incident data, 
the surveillance system is ideally suited for measuring the 
impact of a range of energy poverty or safety 
interventions such as: 
I. Safety education programmes 
II.  Household energy surveys 
III.  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 collected in 
these examples with other data that has relevance for the 
same communities.  For example household income data, 
the population distribution and energy usage data can be 
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 
 

Figure 7:  Buffalo City fires according to ward (2006 data) 
 
The surveillance system has proven to be a useful tool in 
establishing targeted interventions.  Using data provided 
by the Buffalo City Disaster Management in the Eastern 
Cape Province, a map was constructed illustrating the 
occurrence of fires in the area.  It is clear from Figure 7 
below that the majority of fires took place in the wards 
listed in the top left hand corner of the map, a region 
known as Duncan Village. 
As a result of these findings a targeted intervention was 
initiated in Duncan Village.  The material provided in the 
educational sessions included information on the 
prevention of ingestions, fires and burns as well as, 
treatment of burns and ingestions.  The Paraffin Safety 
Association will continue to collect fire statistics from 
Disaster Management in order to evaluate their 
interventions. 
 
 
4.2 UMLAZI 
 
Being a small non profit organisation, it is necessary to 
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 Umlazi but it is 
more prudent to implement interventions where most 
energy related incidents are occurring such as sections V, 
E and H (the darkest shading). The use of GIS in this  
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Figure 8:  GIS map of Umlazi showing where the Prince Mshiyeni Memorial Hospital patients presenting at with energy-related 
incidents come from. 

 
project has shown where targeted interventions should be 
initiated. 
 
Additional maps are being created to show the patient 
distribution at Paraffin Safety Association’s eight 
partnering hospital locations.  This surveillance system 
will likely assist health providers in their research as well. 
For example, it is evident from Figure 8 that patients 
travel long distances from Umbumbulu to access health 
services at Prince Mshiyeni Memorial Hospital. This data 
can be used by the Provincial Department of Health in 
KZN to inform decisions on the provisioning of health 
facilities.   
 
5. TAKING THE GIS TO SCALE 
 
This paper demonstrates that the surveillance system has 
immense potential as a tool of measurement where 
geographical positioning and time studies are important.  
Monitoring the effectiveness and impact of Demand Side 
Management or Free Basic Alternative Energy projects 
immediately spring to mind.   
 
Developing the National Household Energy Surveillance 
System is, however, fraught with challenges.  Data 
gathering and capture is time and resource intensive.  
Errors must be managed.  Personnel at partner institutions 
are overburdened with responsibilities.  Volunteers are 
constantly looking for opportunities for gainful 
employment and are seeking compensation. It is difficult 
to determine the cause of harmful incidents such as 
uncontrolled domestic fires.  Some institutions are 

guarded about their surveillance information and need 
more convincing as to the value of a central database for 
the realising of their own objectives. 
 
Although eight disparate institutions have agreed to 
participate in the National Household Energy Surveillance 
System so far, their surveillance data is only beginning to 
come online.  This means that caution must be exercised 
in the conclusions drawn from the limited data set that is 
available.  There are gaps in the information which must 
be filled in order to draw meaningful conclusions.  An 
obvious area that would improve the resolution of the 
information is the lack of mortuary data in a household 
energy friendly format.  The data currently captured in the 
National Household Energy Surveillance System 
precludes fatalities that did not make it to the hospitals. 
 
The National Household Energy Surveillance System is, 
if you will excuse the satire, a small torch of light in a 
dark mine of data.  While it is hoped it will grow 
organically through voluntary institutional membership, it 
requires broad national support in order to become robust.  
 
The surveillance system is an important tool for informing 
national health and energy policy.  It is invaluable for 
collating, analysing and interpreting evidence. It is hoped 
that the South African National Energy Research Institute 
(SANERI) or more appropriately, the Department of 
Health will want to partner with the Paraffin Safety 
Association or possibly take over the project. 
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6. CONCLUSION 
 
The surveillance system has enabled the Paraffin Safety 
Association to dispel household energy myths, understand 
energy usage patterns and to identify high risk 
populations so as to plan targeted interventions.  The 
information generated thus far has highlighted the 
problems around paediatric burns, paediatric ingestions of 
paraffin as well as the most common injury sustained by 
both paraffin and electricity users which is liquid burns.  
 
The surveillance system has proven that it is an invaluable 
tool for energy poverty and energy safety measurement.  
It can be used independently or in conjunction with other 
research to enrich a sound base of evidence for quality 
policy formulation. 
 
Appropriate strategies based on the evidence now have to 
be developed to prevent the perpetuation of these injuries.  
The expansion of this surveillance project will enable an 
ongoing systematic collection, collation and analysis of 
data, whereby results can be disseminated to key role-
players involved in injury mitigation.   
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