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AC  Alternating Current 

Ah  Ampere hour 

BNM  Basa Njengo Magogo method 

DoE  Department of Energy (national government of South Africa) 

PV  Photovoltaic 

CH4  Methane 

CO2  Carbon dioxide 

CFL  Compact Fluorescent Light 

DC  Direct Current 

FBAE  Free Basic Alternative Energy 

FBE  Free Basic Electricity 

GHG  Greenhouse gas 

LED  Light Emitting Diode 

LPG  Liquefied Petroleum Gas 

PASASA  Paraffin Safety Association of Southern Africa 

PV  Photovoltaic 

SABS  South African Bureau of Standards 

SANS  South African National Standard  

SALGA  South African Local Government Association 

SWH  Solar Water Heater 

TB  Tuberculosis 

USB  Universal Serial Bus 

W  Watt 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

_________________________________________________________________________________________ 

 
4 | P a g e  

 

Guideline: Technologies for Reducing Energy Poverty in Low-income Households 

1. INTRODUCTION  

 

Free Basic Electricity (FBE) was launched by the National Department of (Minerals and) Energy in 2003 with the 

aim of supporting indigent households to meet their basic energy needs. However, implementation of this 

programme suffers due to limited availability and / or access to grid electricity. This led to the release of the 

Free Basic Alternative Energy (FBAE) Policy (Government Notice 391 of 2007) by the Department of Energy, 

which is intended to provide indigent households with an alternative source of energy where grid electricity is 

not available. Municipalities are the agents tasked with the implementation of both FBE and FBAE. 

 

For municipalities concerned with supplying energy in a sustainable and cost-efficient manner and addressing 

energy poverty, the provision of alternative, off-grid forms of energy that are safe, affordable and reliable to 

all low income households in their jurisdiction is desirable as an approach - not just for those households that 

are too remote to access grid electricity. In addition, assisting households that are electrified with utilising 

electricity efficiently is also desirable. Many local government Energy Strategies include the goal of addressing 

energy poverty and suggest that municipalities should offer free or subsidised alternative energy technology 

packages to all low income households, as well as assist electrified households with saving energy.  

 

The purpose of this Guideline is to assist municipalities in this regard by providing information on the suite of 

options available for the provision of safe, affordable and reliable alternative energy technologies to low 

income households, and the suite of appropriate energy saving technologies. The Guideline highlights the 

advantages and disadvantages of each technology, discusses the local availability of the technology, and 

considers issues such as the cost and likely acceptance of the technology by local communities. The Guideline 

has a specific focus on energy technologies that are appropriate for low-income households in South Africa, 

as it is in this sector where energy poverty is the most prevalent and serious issue. 

 

In order to assist the process of selecting appropriate energy technologies for a particular context, the 

Guideline includes a Decision-support Tool that municipalities can use to evaluate the different energy 

technology options available and select locally appropriate technologies.  

 

2. ENERGY PROFILE OF LOW INCOME HOUSEHOLDS IN SOUTH AFRICA 

 

2.1 Energy Sources  

 

South African households consume about 20% of South Africa's energy. This energy is provided by various 

energy carriers (or sources) including wood, dung and other vegetable matter, coal, paraffin, Liquefied 

Petroleum Gas (LPG), candles and electricity. According to the Department of Energy (2013), by 2012, 75% of 

all households in South Africa were electrified, some 9.8 million households out of a total of 13.2 million 

households. Of the 3.4 million South African households that are not yet electrified, some 1.2 million are 

located in informal settlements and 2.2 million in formal settlements. The provinces where the backlog in 

electricity provision is the greatest include the Eastern Cape, KwaZulu-Natal and Gauteng. By 2013, 10% of all 

households in South Africa were reportedly connected to Solar Home Systems. 

 

According to the Department of Energy (2013), a relatively consistent pattern of evidence has emerged over 

the last two decades which suggests that South African households, especially poor households, tend to rely 

on multiple energy sources in order to meet their day-to-day energy requirements. Importantly, this is shown 

across all low income households, irrespective of their electrification status. However, electrified and non-

electrified low income households differ in the range of energy sources used for different purposes. 
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Figure 1: Percentage of electrified and non-electrified households in South Africa that use different energy sources (DoE, 

2013) 

Households with electricity use electricity for lighting, cooking or heating, although it is apparent that other 

sources such as candles, paraffin, firewood and gas continue to be relied upon as well.  

 

Non-electrified households rely primarily on candles, paraffin and firewood, with a few households also using 

coal and gas (LPG). Dry cell batteries
1
 are more commonly used in non-electrified households relative to 

electrified households (31% versus 3%), due predominantly to their use for operating small appliances. The use 

of car batteries or generators remains limited in low income electrified and non-electrified households alike, 

being reported in fewer than 6% of cases. Some form of solar energy system is reported as being present in 

nearly a tenth of electrified and non-electrified households in South Africa. 

 

2.2 Energy Poverty Status 

 

According to the Department of Energy (2013), in 2012, the average household in South Africa spent 14% of its 

total monthly income on energy needs.  There was no notable difference in this percentage expenditure 

between electrified and non-electrified households. However, the poorest households spent a considerably 

higher proportion (24%) of their total income on energy needs compared to wealthy households (7%). 

 

In terms of international standards, households that spend more than 10% of their total monthly income on 

energy are considered to be in a state of energy poverty.  Using this indicator, the Department of Energy 

concludes that 43% of South African households are in a state of energy poverty. It is the low income 

households, however, where the majority of this energy poverty lies, with 72% being defined as energy 

poor. 

 

 

 

                                                                 
1
 Alkaline or rechargeable lithium batteries as bought commonly in retail stores. 
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2.3 Energy Sources for Different Energy Needs 

 

2.3.1 Energy for Lighting 

 

The Department of Energy reports that households that have been electrified almost exclusively use electricity 

for lighting purpose (97%), with a few households reporting continued use of candles (1%). The majority (60%) 

of non-electrified households, however, rely on candles as the main source of lighting, with paraffin the next 

most used for this purpose in 39% of households. 

 

 

Figure 2: Percentage households using different energy sources for lighting (DoE, 2013) 

 

2.3.2 Energy for Cooking 

 

Cooking is one of the major consumers of energy in a low income household. In 77% of electrified households, 

electricity is used for cooking. However, 10% of electrified households report that they still continue to use 

wood as the main energy source for cooking. A small percentage of households use gas (LPG), solar energy, 

paraffin or coal for cooking. 

 

In non-electrified households, wood (58%) and paraffin (38%) are the main energy sources reported as being 

used for cooking. A small percentage of households use gas (LPG), solar energy, coal or generators for cooking. 
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Figure 3: Percentage households using different energy sources for cooking (DoE, 2013) 

 

2.3.3 Energy for Space Heating 

 

Domestic space heating is another key household energy usage area, with 60% of South African households 

reporting that they use energy for this purpose. Around 41% of households use electricity for space heating, 

9% use wood, and 5% use paraffin. Coal, gas (LPG) and other sources are reported as being used in less than 

5% of cases. 

 

In electrified households, 45% report using electricity for space heating (and 39% report not undertaking any 

kind of space heating). Other fuel sources reported as being used are wood (7%), paraffin (4%) and other (5%). 

 

In non-electrified households, wood is the energy used for space heating in 29% of homes. 11% of households 

report use paraffin for heating, and other sources (mainly coal) are reported in 5% of homes. More than half of 

non-electrified households report not using energy for space heating and instead dress warmly and use 

blankets to keep warm. 

 

It should be noted that in some households there is an overlap between methods of cooking and space 

heating. For instance, if a wood fire is used for cooking indoors it will also act as a space heater at the same 

time.  
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Figure 4: Percentage households using different energy sources for space heating (DoE, 2013) 

 

2.3.4 Energy for Appliances and Water Heating 

 

In electrified households with electricity, electricity is the energy source predominantly used for powering 

appliances, particularly power-intensive appliances such as irons. A small percentage of households report also 

using dry cell batteries, solar energy and car batteries. Relatively few (31%) low income households have 

electric geysers, so water heating needs are mostly met through the use of kettles, paraffin stoves and wood / 

coal fires. However, the reported use of solar geysers for water heating is increasing through the rollout of 

solar water heaters in South Africa. 

 

In non-electrified households, dry cell batteries are the main energy source used for powering appliances. It’s 

important to note that in non-electrified households there is likely to be a lower predominance of electrical 

appliances given the lack of access to electricity. Non-electrified households report using mainly firewood and 

paraffin for heating water, with coal also being used in a relatively small number of cases. 

 

3. ADDRESSING ENERGY POVERTY 

 

Energy poverty results in a number of direct effects on people: 

 

1. Reduced quality of life, 

2. Health impacts and safety risk caused by factors such as poor lighting or using cheap / unsafe energy 

sources and technologies. 

 

Households in a state of energy poverty are also affected in that their disproportionately high expenditure on 

energy needs relative to total household income compromises the funds available for buying food and paying 

for education.  

 

In order to address energy poverty, municipalities can assist poor households by: 
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1. Providing access to grid electricity, which can be used relatively cheaply to provide proper lighting in a 

household. This supports improved health in the household (poor light conditions have been shown to 

impact negatively on vision), and improved conditions for children to study and do homework. It also 

reduces the need for candles and paraffin lanterns, which present a fire hazard. 

 

2. Provision of access to low cost, safe off-grid energy sources and technologies for cooking. As electric 

stoves are power hungry and expensive to run, the use of alternative energy sources is likely to assist 

dramatically in reducing energy poverty. The alternative technologies offered should aim to reduce the 

negative health impacts associated with smoke from open wood / coal fires and paraffin stoves, and the 

safety risks associated with traditional gas (LPG) and paraffin stoves. The energy sources selected should 

be readily available and present a lower-cost option than running an electric or paraffin stove. 

 

3. Low income households should be supported in improving the thermal efficiency of their homes to 

reduce the need for space heating and cooling. All new low income houses constructed should include 

thermal efficiency in the design. 

 

4. Water heating needs are well-met through the use of solar geysers. This technology presents a low cost / 

no cost energy option for low income households. 

 

5. Energy needs for running appliances should be met through the provision of electricity and Solar Home 

Systems.   

 

A key factor to bear in mind when deciding which energy sources and technologies to install or promote in 

energy poor households is the fact that some energy sources are likely to increase in price more rapidly than 

others in the years ahead. Similarly, some energy sources are likely to become scarcer, while others will 

remain abundant. Another factor to consider is the local availability of energy resources. For instances some 

fuels are more readily available in certain areas than in others. The need to take a long-term view in choosing 

to invest in energy sources and technologies that will offer energy poverty relief in the long term is therefore 

important: 

 

� All fossil fuels, and fossil fuel based energy sources, including paraffin, coal, LPG and natural gas will 

become scarcer over time. Within increasing scarcity, the price of these energy sources is likely to 

increase disproportionately more than other energy sources, and their availability will decline. 

 

� Electricity is likely to continue to increase in price for many years to come. South Africa has a history of 

producing some of the cheapest electricity in the world. With the need to invest heavily in increasing our 

local generation capacity, and the need to invest in ‘cleaner’ generation technologies than we have had 

in the past, our electricity prices are likely to keep climbing and eventually match or possibly event 

exceed global averages. 

 

� Renewable energy sources such as solar energy will remain in abundance. The technologies that utilise 

such energy sources are likely to become increasingly efficient and the cost thereof is likely to continue 

to decline. 

 

4. GRID ELECTRICITY VS. OTHER SOURCES OF ENERGY  

 

In South Africa, grid electricity is produced mainly through the burning of coal at a number of large power-

generation stations. Grid electricity is considered to be the safest, most reliable form of energy that can be 

used in a household. The rollout of electricity to all households in South Africa (i.e. the ‘electrification’ process) 
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is supported by the government’s Free Basic Electricity (FBE) Policy, which provides low income, indigent 

households with “an amount of electricity that is deemed sufficient to provide basic electricity services.”  

 

However, South Africa faces an electricity generation crisis, as investments in increasing the country’s 

generation capacity have not kept pace with increasing electricity demand. Electricity shortages occur at peak 

times, and the country has experienced black-outs and load-shedding. A consequence of this problem is the 

rapidly increasing cost of electricity. Apart from the direct impact that this has on households in terms of 

increased electricity costs, the associated increased cost of all manufactured goods indirectly compounds this. 

The government’s FBE programme is becoming increasingly expensive to implement, placing a growing burden 

on national and local governments, and taxpayers. In addition, the prevalence of energy poverty is becoming 

greater, despite efforts to the contrary. 

 

So, while there is clearly benefit in electrifying all households in South Africa, there is also a need to ensure 

that low income households are able to utilise this electricity as efficiently as possible, and to be able to use 

alternative forms of energy to supplement their energy needs where they cannot afford electricity. This 

approach is critical in addressing the country’s energy poverty status. 

 

In the next section, various options are presented for appropriate ‘off-grid’ energy sources and technologies 

for low income households, and appropriate electricity savings technologies to help reduce energy poverty. 

 

Off-grid energy is defined here as any form of energy that can be offered to, or used by low income 

households as an alternative to grid electricity. The reality in South Africa is that there is already a wide range 

of off-grid energy sources that are used in households, such as wood, paraffin and coal. However, many of 

these are associated with health and safety risks in respect of how they are used in poor households. Where 

this is the case, this Guideline provides recommendations for technologies that can be introduced for 

improved safety and reduced health risks in the ongoing use of these energy sources. 

 

Off-grid energy also includes ‘new’ sources of energy that recent technology developments make it possible to 

access. This includes solar energy, wind energy, biogas and bioethanol gel. 

 

5. OFF-GRID ENERGY SOURCES 

 

5.1 Traditional Energy Sources 

 

5.1.1 Wood 

 

How is Wood used as an Energy Source?  

Wood is a widely-used energy source. Approximately 65% of 

non-electrified households in South Africa use wood for some 

part of their cooking and/or heating requirements 

(Department of Energy, 2013). 18% of households with a low 

living standard (irrespective of whether they are electrified or 

not) only use firewood for cooking, while 35% use some 

combination of firewood and other fuel sources for cooking, 43% only use firewood for heating and 15% use 

some combination of firewood and other fuel sources for heating or keeping warm (Department of Energy, 

2013). 
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Where is Wood sourced from? 

Wood can be collected in some areas, in particular peri-urban and rural areas, for free. Households that collect 

wood from their own areas also benefit from not having to pay a transport fee to get to a shop to buy their 

fuel.  In addition to self-collection, many consumers buy wood from informal traders that buy and sell bundles 

or trollies of wood. The price of wood varies depending on retailer, quality and type of wood, ranging between 

R1,50 and R3 per kg (Knox, 2012). Wood is therefore a relatively cheap or free fuel source and can be used for 

both heating and cooking. Many households grow their own ‘woodlots’, often comprising Black Wattle, so that 

they can have their own source of wood. 

 

What are the Health and Safety Issues associated with using Wood as an Energy Source? 

The smoke created by burning wood on an open fire is known to cause multiple respiratory health problems 

and also exacerbates existing health problems such as TB, HIV/Aids and asthma. It also causes clothes and 

furniture to smell of fire. The negative impact is aggravated if wood is burnt indoors without proper ventilation 

such as a fireplace and chimney.   

 

Wood fires present a fire hazard if not well located or managed. Thatched roof huts and areas where the 

natural veld is highly prone to fire are key risk areas. 

 

What Technologies are available for More Safely using Wood as an Energy Source? 

Since wood is often freely or cheaply available to low income households, it is expected that many will 

continue to use wood as an energy cost savings measure.  These households could benefit from the adoption 

of efficient Wood Cook Stoves that can significantly ameliorate the negative smoke-related impacts of cooking 

with wood.  Efficient Wood Cook Stoves are designed to use smaller amounts of wood to produce the same 

amount of heat as an open fire. With the right ventilation, they burn the wood so efficiently that very little 

smoke is produced.  Efficient Wood Cook Stoves comes in various designs, but are usually the size of a 5 litre 

bucket. 

 

However since Efficient Wood Cook Stoves are not a modern stove, they are not popular and there has been a 

slow uptake of these stoves.  However, once households have tested efficient Wood Cook Stoves for 

themselves, they value the wood saved as well as the reduced time spent on collecting wood.  

 

A commonly used alternative to wood is charcoal, which is usually made by slowly burning wood in the 

absence of oxygen in a pit or large oven. This process is called pyrolysis and turns large piles of wood into 

smaller piles of much less weighty charcoal, which has the same heating or calorific value as the wood. 

Reducing the weight of fuel is beneficial for reducing the transport costs of this energy source from rural areas 

to urban areas. However, excessive demand for charcoal can result in overexploitation of natural woodlands. A 

recent development in this regard is the use of wood from invasive alien plant material that has been cleared 

to manufacture charcoal, which is considered a significantly more sustainable source of charcoal than from 

indigenous woods.  In South Africa, charcoal is mainly produced by large companies and sold for prices starting 

at R5 per kg by retailers and convenience stores.  
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5.1.2 Coal  

 

How is Coal used as an Energy Source? 

Coal is a combustible mineral of fossilized carbon that is 

used by households for cooking and space heating. Burning 

coal for cooking provides space heating benefits at the same 

time, using only one fuel and one appliance. In areas close 

to coal mines, it is a relatively cheap fuel for cooking and 

heating compared to electricity, paraffin, and gas (LPG). 

Coal is also a fuel source that has been in use in households 

for generations and traditional coal stoves are passed on 

from generation to generation and once represented high 

social status. Even through other modern and cleaner fuels 

for cooking and heating are now available, many low-income households continue to find coal to be a more 

cost-effective option for heating and cooking at the same time. 

 

Fuel Efficient Wood Cook Stoves 

There are numerous examples of Fuel Efficient Wood Cook Stoves on the market. An example of one which 

is manufactured locally in South Africa is the Rocket Stove. The Rocket Stove achieves a high level of 

combustion efficiency by maximising the amount of material that is burnt and as a result the stove uses at 

least 50% less wood than a traditional fire. Since smoke is fuel that has not been burnt, the emissions from 

using the stove are also very low in comparison to a traditional wood fire and the stove itself is suitable for 

indoor cooking.   

 

 The Rocket Stove shown below has been designed with a protective cage to prevent the possibility of burns 

(note that the cage can be filled with rocks to assist in providing insulation). This version of the stove 

currently retails in South Africa for R500.  

  
(www.rocketworks.org) 

 

While possibly more expensive to construct, Fuel Efficient Wood Cook  

Stoves can also be constructed using brick. These stoves can be made larger  

and are likely to be more efficient and durable than other kinds  

of Fuel Efficient Wood Cook Stoves. 

 

www.iccokia.org 
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Where is Coal sourced from? 

Coal is mined from coal seams underground. Coal is mined in South Africa in large quantities for export and it 

is mostly used by Eskom to generate electricity and industries to generate heat. Lower grade coal is also sold in 

much smaller quantities for domestic use. Households and merchants consume 2% of all coal consumed in 

South Africa (Eberhard, 2011).   

 

Coal has a higher heating/calorific value than wood and charcoal, and households can usually buy coal for 

about R2 per kilogram (Balmer, 2007). However, the price of coal varies depending on the region and retailer. 

Coal is readily available in areas close to coal mines and which experience cold winters such as North West 

Province and Gauteng. 

 

What are the Health and Safety Issues associated with using Coal as an Energy Source? 

Unfortunately there are specific health and safety problems associated with the use of coal as a household fuel 

source (Balmer, 2007). Owing to the fact that much of the coal used for domestic purposes is low grade and / 

or has not been refined, the use of coal results in poor indoor air quality that can cause respiratory problems 

and aggravates illnesses such as asthma, TB and HIV/Aids. The smoke also blackens the walls, ceilings and 

furniture inside homes as well as the clothes and hands of the people cooking with it. This is not desirable for 

users and can contaminate food. 

 

What Technologies are available for More Safely using Coal as an Energy Source? 

An alternative fire lighting method called the ‘Basa Njengo Magogo’ method which translates to, ‘Make your 

fire like the old lady’, can reduce the smoke emitted during burning of coal by 80%. The method involves 

stacking a coal fire in a particular way and lighting it from the top. A few pages of newspaper is first rolled and 

twisted separately and laid at the bottom of the drum or mbaula. Then a few fine pieces of wood or kindling 

(±200g) are laid on top of the paper, followed by a few larger pieces of wood (±800g), and then finally coal 

(±6kg) is laid on top of the stack.  

 

“In the normal bottom-up coal fire ignition process, the smoke rises through the cold coals and thus escapes. In 

the top-down ignition process, the smoke rises through the hot zone and is consequently burnt.” (CEF, 2013). 

 

Le Roux, Zunckel and McCormick (2009) tested this top-down method against the normal bottom-up lighting 

method. They found that all Basa Njengo Magogo fires achieved more than 80% reduction in smoke 

(particulate emissions) and reached cooking temperature in 11 to 13 minutes compared to the bottom-up fires 

which took 55 minutes to reach cooking temperature. 



   

_________________________________________________________________________________________ 

 
14 | P a g e  

 

Guideline: Technologies for Reducing Energy Poverty in Low-income Households 

 

Figure 5: Comparative smoke emissions from the Basa Njengo Magogo fire (left) and a fire made using the bottom-up 

method (right), using traditional D-grade coal 

5.1.3 Paraffin  

 

How is Paraffin used as an Energy Source?  

Illuminating paraffin is a refined petroleum product. It is a clear 

flammable liquid and it is commonly used by poor households in South 

Africa for lighting, cooking and heating. The appliances that use paraffin 

(e.g. lanterns, heaters and stoves) are relatively inexpensive for low 

income households. Paraffin is also a suitable back-up fuel for cooking 

and lighting when there is a disruption in electricity supply (Tait, et al, 

2013). 

 

Research has shown that cooking with paraffin is more expensive that 

cooking with electricity. However, Tait et al. (2013) noted that 

communities anticipate the demand for paraffin to remain due to the 

‘perceived affordability compared to LPG or electricity, as well as 

being the preferred fuel for cooking certain meal types’. However, in 

some locations in South Africa, the availability of paraffin has 

become highly variable. This is likely to impact on its continued used 

as a favoured energy source in these localities. As prices continue to 

increase this will negatively affect the use of paraffin as a household 

fuel source. 

 

Where is Paraffin sourced from? 

Paraffin is a product of local refineries and is readily available from 

common spaza shops and grocery stores, although at a higher price 

per unit in small quantities. Paraffin is currently VAT exempt, and on 

a monthly basis the South African government sets a regulated maximum 

retail price for paraffin. In January 2014 the price was set at R13,20 per litre 

(Department of Energy, 2014). However, through focus groups, Tait et al. (2013) observes that many retailers 

do not adhere to the set price, especially in rural areas.   

 

 

Paraffin Lantern 

Paraffin Heater 
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What are the Health and Safety Issues associated with using Paraffin as an Energy Source? 

There are several problems associated with using paraffin for cooking, heating and 

lighting. Firstly it causes indoor air pollution which can result in respiratory 

illnesses. In its clear liquid form, children have been poisoned by 

accidentally drinking the liquid. It is easily spilt in the home and is 

‘one of the leading causes of fires due to stoves and general 

negligence’ (Tait et al., 2013).  Users of paraffin are often aware of 

the risks associated with the use of the fuel, but have few options 

because of limited income (Panday and Mafu, undated). 

 

What Technologies are available for More Safely using Paraffin as 

an Energy Source? 

There are no specific technologies that have been developed that address the health and safety issues 

associated with paraffin burning appliances. However, some appliances are considered safer than others due 

to having been manufactured to meet safety standards. Specifications have been gazetted (Government 

Notice R.552 of 2013) by the Department of Trade and Industry that require all paraffin stoves and heaters 

manufactured in or imported into South Africa to meet SANS 1906 (for non-pressure paraffin stoves and 

heaters). 

 

The Paraffin Safety Association of Southern Africa (PASASA) was established in 1996 in response to a large 

number of paraffin poisoning and fire incidents at the time. PASASA actively undertakes public and community 

engagement programmes aimed at promoting improved safety in the use of paraffin in households throughout 

South Africa. 

 

5.1.4 Liquefied petroleum gas (LPG) 

 

How is LPG used as an Energy Source? 

Liquefied petroleum gas (LPG) is a refined petroleum 

product consisting of mainly butane and propane gasses. 

The gas is condensed at a high pressure so that it can be 

stored and transported in steel bottles in a liquid form.  

LPG is used mainly for cooking, but can also be used for 

heating. As a cooking fuel it ranks as one of the most cost 

efficient, and is considered to on a par with and 

potentially cheaper than cooking with electricity. 

 

Where is LPG sourced from? 

LPG is produced by local oil refineries which import crude oil. The availability and affordability of LPG is 

therefore affected by the fluctuation in the oil price, and fluctuations in the value of the Rand and US Dollar. 

 

The price of LPG varies depending on the retailer.  Easigas Depots sell LPG to customers for own consumption 

or resale at R218 per 9kg bottle, R461 per 19kg bottle, and R1,164 per 48kg bottle (as at January 2014).  

Merchants in rural areas have been found to resell LPG to consumers at upwards of R150 per 5.2kg bottle, 

excluding delivery. 

 

Owing to the fact that LPG is a refined petroleum product, the price of LPG has been steadily increasing in 

South Africa along with the price of petroleum fuels. This trend is likely to continue. 
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There have been periods in which there are shortages of LPG in South Africa. This is due to refineries suffering 

unplanned shutdowns for maintenance and repair. 

 

What are the Health and Safety Issues associated with using LPG as an Energy Source? 

Owing to the fact that the flame of a LPG stove does not create smoke or indoor air pollution, it is considered a 

clean burning fuel suitable for indoor use. It is a healthier alternative to paraffin and due to its slightly higher 

calorific value, LPG can provide more cooking time than the same 

quantity of paraffin. 

 

Despite some of its benefits through focus groups, Tait et al. (2013) 

learnt that ‘a major barrier to increased LPG use is fear that it is not 

safe, particularly that cylinders may explode’. However, an increasing 

number of informal traders are now using LPG for cooking purposes. 

Other disadvantages for low income users are that the LPG cylinders 

are heavy to transport by foot or using public transport. In addition low 

income households cannot always afford to buy LPG in large quantities 

to be able to benefit from a reduced price per kg when buying in bulk.  

 

What Technologies are available for More Safely using LPG as an Energy Source? 

LPG appliances and cylinders are required to comply with a range of safety standards. The Liquefied Petroleum 

Gas Safety Association in South Africa actively supports manufacturers and suppliers of LPG appliances and 

products to meet these standards. 

 

5.2 Alternative Energy Sources 

 

5.2.1 Biogas 

 

What is Biogas and how is it used as an Energy Source? 

Biogas is a renewable form of energy. Biogas digesters provide a method of producing a flammable gas on site 

that is suitable for use in the same appliances that use LPG.  Biogas is created when organic material, such as 

manure, food waste and fat, is decomposed by microbes that produce the gas as a by-product. Approximately 

60% of biogas is methane (CH4). Methane is the combustible component of biogas. The remaining 40% of 

biogas consists of carbon dioxide (CO2) and small amounts of other gases.   

 

How do Biogas Digesters Work?  

Biogas digesters are designed to create the 

anaerobic (oxygen free) conditions required for 

the decomposition of the organic material and 

to capture the biogas that is generated so that 

it can be used in gas cooking and heating 

appliances. Biogas digesters range in size from 

small scale household digesters to large scale 

industrial digesters. Biogas digesters can be 

built using standard building materials.  

Alternatively plastic biogas digesters can be 

installed.   

 
www. bopdesigner.com 
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Small scale domestic biogas digesters are generally fed with kitchen waste, manure, sewage and other organic 

material that is easily available in the surrounding area. Biogas from small scale digesters is generally used for 

cooking.  

 

What are the Advantages? 

Since biogas digesters generate fuel from organic material drawn from the surrounding area there is no direct 

financial cost for the fuel to the user. Users also benefit as they don’t need to travel to a store to procure fuel, 

as the feedstock for the digesters is harvested in the immediate vicinity. In addition, biogas is considered a 

clean burning fuel as it does not create smoke or indoor air pollution. Biogas digesters also produce organic 

compost as a by-product which is nitrate rich and has significant agricultural use benefits.  

 

What are the Disadvantages? 

One of the significant disadvantages of a biogas digester for low income households is that the initial capital 

cost of installing or building a biogas digester is substantial and it will take considerable time to recoup this 

cost in fuel savings. In addition, human sewage does not have high potential for generating biogas and so small 

scale digesters need additional organic material such as food and garden waste to generate sufficient biogas 

for household cooking. As a result, small scale digesters are generally only appropriate in rural and peri-urban 

households where additional organic material is readily available.    

 

5.2.2 Bio-ethanol Gel 

 

What is Bio-ethanol Gel and how is it used as an Energy Source? 

Bio-ethanol gel is made from ethanol which is derived from sugar cane and other crops. Gel fuels are made 

locally in South Africa and are sold by major retail chains. However, they are not always available in rural areas.   

 

Bio-ethanol gel is used in gel fuel stoves for cooking and gel fuel lamps for lighting. Over the last few years 

there has been increased interest in bio-ethanol gel in South Africa as a potentially safer alternative to 

paraffin, including in the catering industry. Several municipalities have programmes to provide free gel stoves 

and gel to communities in their areas that are not connected to the electricity grid.  

 

What are the Advantages of Bio-ethanol Gel? 

Gel fuel is safer than many of the other fuels available for cooking and heating. Since the fuel is in the form of 

gel it can’t splash and is not easy to spill, reducing the possibility of fires. Gel fuel flames can also be 

extinguished with water and the design of gel fuel stoves reduces the possibility of fires. Unlike paraffin, gel 

fuel is not easily confused with drinking fluids, reducing the possibility of small children accidentally drinking it 

and being poisoned. 

 

What are the Disadvantages of Bio-ethanol Gel? 

The price of bio-ethanol gel varies depending on the retailer and the manufacturer, however it generally retails 

for significantly more than paraffin. For example currently Makro charges between R18 and R23 per litre, 

depending on the quantity purchased.   

 

The availability of gel fuels is highly variable throughout the country. Users in rural areas are unlikely to be able 

to buy gel fuels locally. 

 

The calorific value of gel fuels is low relative to other forms of fuel and as a result considerably more product 

needs to be burnt to achieve the same heat impact. Lloyd and Visagie (2008) tested three brands of gel fuels 

and found net calorific values ranging from 15.3 MJ/kg to 16.1 MJ/kg. In contrast paraffin has a calorific value 

of 43.86 MJ/kg (DEFRA, 2013), meaning that gel fuels are considerably less cost effective to use than paraffin. 
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While recipient communities are ready users of free gel fuel, in general these same communities will not 

voluntarily purchase gel fuel themselves due to the high cost.  

 

Since the calorific value is an important indicator of the effectiveness of a gel fuel it is ideal to know the 

calorific value of a gel fuel before purchase. Calorific values of gel fuels will vary depending on the amount of 

water used during the manufacturing process and at present there is no standardisation of gel fuel. 

 

5.3 Renewable Energy 

 

5.3.1 Solar Energy 

 

What is Solar Energy and how is it Used? 

The sun produces solar energy (radiation), which we experience as light and heat. This energy can be captured 

and used either: 

 

1. In Solar Photovoltaic systems – where the sun’s energy waves are converted directly into electricity; 

or 

2. In Solar Thermal systems – where the sun’s energy is used to generate heat, that that is either used 

directly to heat water (e.g. in a solar water heater), or to heat other substances which then convert 

the heat energy into electricity. 

 

5.3.1.1 Solar Photovoltaic 

 

How do Solar Photovoltaic Systems Work? 

Solar photovoltaic (PV) systems have the 

capacity to use energy from the sun to 

generate electricity for lighting, charging cell 

phones and for cooling. The system captures 

solar energy through PV panels during 

daylight hours and converts this to direct 

current (DC) electricity. This electricity is 

stored in deep cycle batteries (similar to car 

batteries), and a charge controller links the 

panels to the batteries, ensuring that 

sufficient electricity from the panels is 

available for output and storage. Appliances 

compatible with DC electricity output - such as LED lights and USB cell phone chargers - operate very efficiently 

with a solar PV system. Many appliances such as TVs, fridges, fans, etc. have been adapted to operate with DC 

electricity, but most appliances in electrified households commonly use Alternating Current (AC). To 

accommodate powering AC appliances using DC from a solar PV system, an inverter is required. Due to the fact 

that the inverter itself consumes energy, it is less energy efficient and more costly than a DC solar PV system.  

 

A number of local companies import, assemble and manufacture solar PV kits in South Africa that are suitable 

for low income households. However, common supermarkets and retailers do not often stock solar PV kits, 

since this is a new market and is still under-developed. The prices for Solar Home Systems / Solar PV kits vary 

depending on the PV capacity, battery capacity, quality, additional fixtures and appliances, and the retailer. A 

solar PV kit with two 3W LED lamps, a battery box and a 10W solar panel with bracket, various cell phone 

adaptors and extension cables for lamps retails for R1,200 online. Specialised Solar Systems manufacture in 
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South Africa and sell solar PV kits to order. A unit that can generate sufficient daily energy to run four lights for 

8 hours, a radio for 14 hours and a TV for 6 hours, costs between R3,200 and R8,000. 

 

What are the Advantages of Solar PV? 

A solar PV kit can easily be installed in a household in a remote area or in a temporary dwelling. A large 

number of households that are not likely to be connected to the electricity grid within the next five years have 

benefited from government programmes that supply Solar Home Systems that provide basic lighting and 

charging points for cell phones. In some cases, households have also received Solar Home System compatible 

TV’s and radios. In areas where Solar Home Systems have been rolled out, such as northern KwaZulu-Natal and 

the Eastern Cape, households see the value in them. Even when households are electrified, the reliable free 

energy provided by a solar PV kit or Solar Home System is valued – especially since grid electricity is expensive 

and electricity black-outs are a common occurrence.  

 

What are the Disadvantages of Solar PV? 

Since Solar PV systems are expensive to buy, low income households often can’t afford the upfront cost of a 

solar PV kit.  It should also be noted that although the solar panel has lifespan of 20 to 25 years, the batteries 

have a much shorter life span of 3 to 5 years and also need to be disposed of safely. Another concern with 

regards to solar PV is security. Many households prefer to bring their solar panel inside their home during the 

evening to prevent theft of the panels. 
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5.3.3.2 Solar Thermal Systems: Solar Water Heaters 

 

How do Solar Water Heating Systems Work? 

The most significant example of a solar thermal energy product is a Solar Water Heater (SWH), which uses the 

sun’s energy to directly heat cold water.  Unlike solar photovoltaic (PV) systems that convert the sun’s energy 

Solar Lanterns 

While large solar PV systems or kits may not be affordable for many households, solar lanterns provide a less costly 

alternative that meet lighting energy needs in households. Solar lanterns are portable battery operated lanterns 

with a small solar PV panel that recharges the batteries in suitable daylight. Some solar lanterns also contain a USB 

connection for charging cell phones.  

 

When fully charged, the solar lantern batteries power energy efficient LED lights for 4 to 20 hours depending on the 

size of the battery and the light output of the LEDs. The prices of solar lanterns vary depending on the light output, 

solar recharge capacity, battery life and retailer. Consol Solar jars made in South Africa provide gentle light (4 LEDs) 

with 2 rechargeable AA batteries and cost R150 to R200 each. A much brighter (72 LEDs) solar camping lantern with 

2W solar panel, 3Ah battery and 6-8 hours of lighting retails for R460 online.  A 6W Solar Portable Lighting Kit 

suitable for rural lighting and black-outs retails at Makro for R1,300. 

 

Solar lanterns are very safe for users and do not create odours or unwanted heat. The low operating costs (solar 

recharging from the sun is free) are a significant benefit for low-income households. Solar lanterns are also portable, 

allowing the users to have light for multiple purposes. However, it should be noted that rechargeable batteries used 

in solar lanterns have a limited lifespan and need to be replaced within 6 months to 3 years depending on the 

quality and capacity of the battery. 

 

The Lighting Africa Project commissioned by the World Bank identified that consumer demand for solar lanterns 

increased when consumers knew more about the solar lantern. Consumer willingness to pay increased when the 

advantages of solar lanterns was demonstrated to them.   

 

 

Consol Solar Jar (www.consol.co.za)        Solar Camping Lantern (www.gwstore.co.za) 
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into electricity, solar water heaters rely on the direct energy from the sun to warm up water, which may then 

be used directly. 

 

A solar water heater is placed on the roof of a house and generally has two main components, collector tubes 

or plates and a storage tank. Solar 

radiation from the sun is absorbed by the 

collector tubes or plates and transferred 

to the water. In simple solar water heater 

systems, as the water heats up it moves 

to an insulated storage tank above the 

collectors by natural convection where it 

is stored until it is needed within the 

household.  It is possible to have the 

storage tank below the collectors in 

which case an electrical pump is needed 

to circulate the water. 

 

The average pricing of a 110 litre low 

pressure solar water heater (this is the size and type of unit that is typically used in low income households) is 

around R4,500 to R5,000 if a large number are purchased at once. In South Africa, the installation of low 

pressure solar water heaters has been sponsored through the roll out of a programme by Eskom that is funded 

by the Department of Energy, as well as donor-funded programmes. There are a number of local solar water 

heater manufacturers in South Africa.  

 

What are the Advantages of Solar Water Heaters? 

Most low income houses in South Africa have been built without electric geysers and therefore residents use 

other methods to heat water such as boiling water in a kettle or heating water on a paraffin or coal stove. A 

solar water heater provides users with instant hot water and allows them to save electricity / energy resources 

for other uses. It also helps to prevent fires and indoor air pollution associated with using paraffin and coal 

stoves for heating water. The introduction of solar water heaters also results in savings of time, as hot water is 

available instantly and there is a reduced need to wait for the kettle to boil, or for water to boil on a stove top. 

 

What are the Disadvantages of Solar Water Heaters? 

Since solar water heaters are expensive, they are generally not affordable to low income households that are 

unable to pay for the high upfront costs. In addition, solar water heaters rely on solar radiation to heat water 

up, so during lengthy cloudy periods they may not provide enough hot water for a household. An average solar 

water heater requires 4.5 hours of sunlight per day (Rojas et al., undated).  As South Africa has an abundant 

amount of solar radiation throughout the year, most areas in South Africa are suitable for solar water heaters. 

It should also be noted that since solar water heaters are placed on the roof, the roof structure must be sound 

and it is recommended that an inspection by a structural engineer is completed prior to installation 

(Sustainable Energy Africa, 2012). 

 

 

 

 

 

 

 

 

www.mg.co.za 
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Solar Cookers 

Solar cookers use the sun’s reflective heat to cook food. A flat or parabolic collector reflects the solar 

energy, concentrating the heat of the sun onto the pot, thereby cooking the food.    

 

A number of local companies import and manufacture solar cookers in South Africa. However, common 

supermarkets and retailers do not often stock solar cookers as the market is still under-developed. The 

prices for solar cookers vary depending on the retailer. The Association for Renewable Energy Cooking 

Appliances retails a variety of solar cookers from R250 – R3,500 and Sunfire sells a basic solar cooker for 

R350, a dish solar cooker for R1,500 and a solar oven for R3,500. 

 

Solar cookers are not high technology products and can easily be made locally. No wood or fuel has to be 

collected or bought to use the solar cooker. No smoke is made during cooking, making it a cleaner 

alternative to coal, wood or biomass stoves. Even on overcast days, there is enough reflective heat from 

the sun to cook a meal using the solar cooker. Solar cookers are well suited to slow cooked meals like 

most traditional stews and maize dishes. 

 

Since solar cookers are dependent on the sun’s reflective heat which is dependent on the weather on 

different days, the solar cooker may need a longer or shorter time to cook the same meal on different 

days – depending on how sunny / cloudy it is. Solar cookers cannot be used indoors or in the evening, 

which is limiting for households. As a result solar cookers are not promoted as a single cooking solution 

but rather seen as a product that reduces the burden of collecting firewood or paying for fuel to cook 

every meal. It is also important to note that a solar cooker works best with a black pot. A silver pot will 

not work because the much of the reflected heat will be reflected by the silver pot. Availability of black 

pots and in various sizes is important for the solar cooker to be of use when cooking large or small meals 

(Wentzel and Pouris, 2007). 

 

 www.sunfire.co.za 
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6. SAVING ENERGY  

 

All energy sources and energy technologies come with a cost. This is either the cost of the fuel and / or the 

cost of the technology that uses the fuel (or the maintenance thereof). As a first principle of addressing energy 

poverty, energy efficiency in the home should be promoted amongst low income households. 

 

The key ways in which low income households can become more energy efficient include: 

 

1. Thermally efficient houses: Houses that are thermally inefficient are hot in summer and cold in winter. 

This leads to a need for the use of energy to cool (e.g. using fans) or heat (e.g. using heaters or fires) the 

houses than in a thermally efficient house. Where a house is built from scratch, it is possible to design the 

house to be more thermally efficient through orientating it optimally in respect of the sun’s daily 

overhead path, and in choosing more thermally efficient wall and roof designs and materials. For an 

existing house, the simplest way to increase its thermal efficiency is to install a ceiling, and where possible 

insulation between the ceiling and the roof. 

 

2. Using energy efficient lighting: Electric lighting is one of the cheapest and easiest things to change to 

achieve greater energy efficiency. Old incandescent light bulbs replaced with energy efficient CFLs or LED 

lights can reduce the energy consumed by electric lighting by up to 90%. 

 

3. Using energy efficient appliances: Choosing brands of appliances with a reduced energy consumption 

requirement can help to reduce a household’s energy consumption. Appliances like fridges that run 

permanently and use energy for the greatest number of hours are a priority when choosing which 

appliances to ensure are energy efficient. Similarly, appliances that use significant amounts of energy even 

when used for a short while (e.g. irons) are also a priority.  

 

4. Energy saving behaviour: While is stands to reason that low income households will make every possible 

effort to reduce their expenditure on energy, support in terms of information and education on how to 

save energy through behavioural changes can be extremely helpful. Examples include helping households 

to understand that leaving cellphone chargers plugged in, or TV’s and other appliances left on standby will 

consume electricity, and so these items should be unplugged / switched off completely to save electricity / 

energy. 

 

6.1 Thermal Efficiency in Houses 

 

6.1.1 New Houses 

 

New houses built for low income families should take into consideration a number of factors that will 

determine the thermal efficiency of these buildings, and therefore effect how much energy will be required to 

keep them thermally comfortable: 

 

• Orientation. Although each site has its own micro-climatic features, a general rule for energy efficient 

building in South Africa is the orientation of buildings along an east-west axis where the predominant 

façade of the building faces north. This maximises the potential of natural lighting and thermal 

regulation. 

 

• Ventilation.  This is the movement of air through a building space. In hot climates buildings should be 

designed to ensure that doors and windows can be opened on opposite ends of each room or the 
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whole building such that a ‘through-draft’ or ‘breezeway’ is created that maximises airflow and 

associated cooling.  

 

Additional thermal control elements such as insulation, ceilings, shading, painting and turbine ventilation that 

should be considered in the design of new housing for low income families is presented in the following 

section.  

 

6.1.2 Retrofitting Existing Houses 

 

Many low income families live in houses that are thermally inefficient because of poor location, sub-optimal 

orientation towards the sun’s overhead path, and thermally inefficient building materials. This makes these 

houses very hot in summer and very cold in winter, requiring energy to be used for cooling (e.g. fans) and 

heating (e.g. heaters and fires). In terms of retrofitting these houses, the following are recommended options: 

 

• Ceilings make a significant contribution to the insulation of a house and keep a house cooler in 

summer and warmer in winter.  Ceiling materials can include fibre cement, polystyrene or wood. 

 

• Insulation between the ceiling and roof, or even applied directly under the roofing if there isn’t a 

ceiling, can make a significant difference. Low cost insulation can include polystyrene, sisal sacking, 

cellulose fibre insulation (e.g. eco-insulation), grass / straw. 

 

• Shading of windows or doorways that receive direct afternoon sun with awnings (can be made from 

simple materials such as gum pole and thatch grass) can help to reduce the inside temperatures of 

houses in hot climates in summer. 

 

• Painting the outside of buildings a light colour (including roofing) can help to reduce the heat 

absorption effect of the walls and roof. 

 

• Turbine ventilation. The use of turbine ventilation (often called Turbovents or Whirlybirds) is a low 

cost intervention that improves ventilation and associated cooling in buildings where the climate is 

very hot in summer. These operate on the basis of hot air within the building rising upwards and 

passing through a turbine vent, thereby being released out of the building rather than being trapped 

within the building. This movement of air through the turbine vent in the roof encourages fresh air to 

be drawn into the building through doors and windows, thereby improving airflow and cooling. 

 

6.2 Energy Efficient Lighting  

 

A key area in which low income households can save electricity is in the area of lighting.  Up until recently the 

most common electrified lighting solutions at households were incandescent bulbs. However, over the last few 

years the inefficiency of incandescent light bulbs has been recognised and there has been a general shift 

towards the use of Compact Fluorescent Lights (CFLs).  More recently the technology of Light Emitting Diodes 

(LEDs) has improved and as a result LEDs are also starting to be adopted for household lighting.   

 

One of the difficulties experienced in selecting lighting options for households is the difficulty in choosing a 

product that has the required quality of light.  In the past when purchasing incandescent lights the Watt (W) 

rating of the light was used as proxy for quality of light.  Now that there are a larger range of lights with much 

reduced Watt ratings it is important to understand the concepts of light output and colour temperature before 

selecting a light: 
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1. Light output: The amount of light produced. This is measured in lumens. The higher the ‘lumens’ 

rating of a light bulb, the brighter the light emitted.  A light with a lumens rating of 1300 and 1530 is 

roughly equivalent to a 100W incandescent bulb and between 700 to 810 lumens is roughly 

equivalent to 60W incandescent bulb (European Commission, 2014).  

 

2. Colour temperature: The colour of the light is measured in Kelvins. Different types of lights have 

different colours which range from a warm yellowish white colour to a cool blue-ish white colour. The 

colour of the light can affect the ability of a person working under the light to read and work 

effectively. 

 

6.2.1 Compact Fluorescent Lights (CFLs) 

 

CFLs are light bulbs designed to provide a range of luminosity or brightness 

without the loss of heat. Because of their design they use approximately 

25% of the power required to provide the same amount of light with an 

incandescent globe. In addition the lifespan of a CFL is approximately 7 

times longer than that of an incandescent globe.  As a result, even though 

the initial purchase price of a CFL is significantly more expensive than that of 

an incandescent globe, the use of CFLs leads to significant cost savings.   

 

For example, one CFL costing R35 will last the same amount of time as seven 

incandescent globes costing R12 each (i.e. 7 X R12 = R84). The consumer 

saves R49 in the cost of the one CFL bulb (or a 58% saving) compared to 

purchasing seven incandescent bulbs, and saves 75% on the cost of 

electricity because CFLs use only 25% of the electricity required to produce 

the same amount of light as the incandescent globe.   

 

Unfortunately CFLs contain a small amount of mercury – a hazardous and toxic chemical that needs to be 

disposed of safely. If the small (1-5mg) amount of mercury contained in CFLs is not disposed of correctly and is 

left to contaminate households or pollute the environment it can have effects upon human health and 

biodiversity. Any roll-out of CFLs should include appropriate collection and disposal systems for these globes. 

 

CFLs are designed for all standard light fittings and are now widely available in South Africa and are therefore a 

convenient replacement for less efficient incandescent globes. The Eskom rollout of CFLs at no cost to the 

consumer has increased consumer acceptance and demand for CFLs; however some consumers still resort to 

incandescent globes which have a cheaper initial purchase price and as a result appear more affordable to low 

income consumers. 

 

6.2.2 Light Emitting Diodes (LEDs) 

 

LEDs are the most energy efficient lights. LED light fittings are usually made up of a number of small LEDs, 

thereby increasing their luminosity. LEDs use approximately 10% of the power required to provide the same 

amount of light with an incandescent globe. They are typically suited to indicator lights and down lighting 

applications. However, recently LED light bulbs that can fit standard light fittings have become available.  The 

lifespan of a LED is approximately 40 times longer than that of an incandescent globe and 6 times longer than 

that of a CFL bulb. This means that even though LEDs are significantly more expensive than incandescent 

globes, they last significantly longer and so the cost is in fact less. 
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For example, one LED light bulb costing R120 will outlast the equivalent of 40 incandescent globes costing R12 

each (i.e. 40 X R12 = R480). The consumer saves R360 in the cost of one LED bulb (or a 75% saving) compared 

to purchasing 40 incandescent globes, and saves 90% on the cost of electricity because LEDs use only 10% of 

the electricity required to produce the same amount of light with an incandescent globe.  

 

A problem experienced in the purchase of LEDs is that most consumers are not 

educated on the level of luminosity or colour temperature that they require for 

different applications. As a result, consumers often make purchasing errors and 

buy LEDs with a lower luminosity or different colour temperature from what they 

require.  This sometimes leaves consumers dissatisfied with LEDs in general.  It has 

also been noted that there is a wide range of LEDs on the market and not all LEDs 

on sale meet minimum quality standards and as a result, they may not have the 

longevity expected or achieve the luminosity and colour temperature claimed on 

the packaging. It is generally preferable to purchase SABS approved LEDs and it is 

recommended that a test purchase of a small number of lights are made to ensure 

that the light has the quality required. 

 

Another problem experienced with LEDs is that they sometimes require special 

light fittings and cannot always be placed into existing light fittings. In many cases 

the need to replace light fittings undermines the cost savings anticipated by the purchase of LEDs over other 

types of globes.   

 

6.3 Energy Efficient Appliances  

 

6.3.1 Choosing Energy Efficient Appliances 

 

All household appliances are required to display labels that reflect 

their energy efficiency. This is to enable consumers to make informed 

decisions regarding value for money and long term energy savings. 

South African appliances are ranked on an energy efficiency scale of A 

to G, A being the most efficient and G the least efficient. 

 

In promoting energy efficiency in low income households, those 

appliances that are ‘on’ for the greatest length of time – such as 

fridges – are a good place to start in helping people to prioritise which 

appliances they should ensure are as energy efficient as possible. 

Following these, appliances which are particularly energy hungry but 

are used for short periods of time (such as irons and electric stoves) 

are priorities. 

 

Depending on the electrification status and current energy use baseline 

of the target community, municipalities should develop an approach to encouraging energy efficiency, and 

promoting switching of energy sources for particular uses (e.g. switch from using an electric oven to a solar 

cooker during the day) to assist the community to save energy and costs. 

 

 

  

Figure 6: SABS Appliance Energy Efficiency 

Label 



   

_________________________________________________________________________________________ 

 
27 | P a g e  

 

Guideline: Technologies for Reducing Energy Poverty in Low-income Households 

6.3.2 Special Energy Savings Appliances / Technologies 

 

6.3.2.1 Heat Retention Cookers 

 

Heat retention cookers are large draw string bags made with durable fabric and filled with insulating foam or 

polystyrene. They have a loose ‘lid’ filled with the same insulation to sit on top of the pot to fully insulate the 

pot.  To use the heat retention cooker, the user must first bring the pot to the boil on another stove. Then the 

user can place the pot in the heat retention cooker and leave to continue cooking for some time. 

 

Heat retention cookers are locally manufactured and easily sourced, however they are not often stocked by 

major supermarkets and wholesalers. The price of heat retention cookers varies depending on the retailer.  

Wonderbag sell entry level heat retention cookers at R150 each, and more advanced bags with fire retardant 

foam filling for R280. 

 

Heat retention cookers are able to insulate any type of cooking pot ranging in size from 1 to 10 litres. A person 

can prepare a meal in the morning before work and return at the end of the day to a cooked and still warm 

meal that has no risk of fire or burning the food. Slow cooked meals like beans, rice, stews, curries, etc. are 

best suited to the heat retention cooker. No burnt food is wasted and much energy and time watching the 

stove is saved. 

 

However, the heat retention cooker is not suitable for all cooking applications such as baking or frying, and it 

still requires the use of a stove.  It should also be noted that heat retention cookers only save a portion of the 

energy required to make a meal since the food must be brought to the boil before it is placed in the heat 

retention cooker.  It is estimated that users can save up to 40% of the energy required to cook the meal.  

 

 

 

 

www.grbr.org.za 
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6.3.2.2 Low Flow Showerheads 

 

Where low income households have geysers (electric or 

solar geysers), the use of a low flow shower head 

significantly reduces the amount of hot water required 

for a shower. The reduced use of hot water also then 

reduces the amount of energy required to heat the 

water. In the case of solar geysers, low flow 

showerheads makes the hot water in the storage tank 

available for longer and more uses if used sparingly 

through low flow showerheads. 

 

6.4 Behaviour 

 

Low income communities can benefit significantly from being supported on energy efficient behaviours that 

will assist them in reducing their consumption of energy in the home. In the process of promoting energy 

efficiency, safety should also be promoted, particularly where flammable / hazardous fuel types are used such 

as paraffin or LPG. Some key energy efficient and energy safe behaviours are suggested below: 

 

• Switch off, unplug. Cellphone chargers should be unplugged when not in use; TV’s and other appliances 

with a standby function should be completely switched off (leaving an appliance on stand-by is equivalent 

to leaving a 75W light bulb burning continuously). Lights should be switched off in rooms that are left 

unoccupied. Candles should never be left burning in an unoccupied room. 

 

• Boil only what you need.  If you are making one cup of tea/coffee, boil only enough water for one cup 

(don’t boil a full kettle unnecessarily). Store any surplus hot water from the kettle in a vacuum flask and 

use later for a cup of tea or for washing up. Use the kettle to boil water for pots for example, as it costs 

less than boiling water on the stove or in the microwave. 

 

• Store fuels safely. Make sure that paraffin and gas (LPG) is stored out of reach of children.  

 

 

 

 

 

 

 

 

 

 

 

  

www.houselogic.com 
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7. SUMMARY OF ENERGY SOURCES AND TECHNOLOGIES 

 

7.1 Summary of Energy Technology Options for Lighting 

 

Energy Source / 

Fuel 

Energy Efficient / 

Renewable 

Energy 

Technology 

Purchase Price per 

unit and lifespan of 

product 

Fuel used Local Availability and 

serviceability 

Safe to use and clean 

burning at point of 

use 

Energy saving Environmentally friendly 

Grid Electricity Compact 

Fluorescent Lights 

(CFLs) 

R15 – R40 per 

globe. 

Lifespan is ±7 times 

longer than that of 

incandescent 

globes. 

 

Approx. 12.5 kWh of 

electricity per month 

is required for basic 

lighting per globe. 

 

 

Widely available from most 

convenience, grocery and 

hardware stores in South 

Africa. 

 

 

Safe and clean. 

 

 
 

CFLs use ± 25% of the 

power required to 

provide the same 

amount of light with 

an incandescent 

globe. 

CFLs emit only 25% of the C02 

emissions associated with 

electricity use when 

compared with an 

incandescent globe. Also 

contain a small (1-5mg) 

amount of mercury which 

must be disposed of 

carefully. 

Light Emitting 

Diode Lights 

(LEDs) 

R60 – R120 per 

globe. 

Lifespan is ±40 

times longer than 

that of 

incandescent 

globes.  

Approx. 5 kWh of 

electricity per month 

is required for basic 

lighting per globe. 

 

Widely available from most 

convenience, grocery and 

hardware stores in South 

Africa. 

 

Safe and clean. 

 

 

 

 

LEDs use ± 10% of 

the power required 

to provide the same 

amount of light with 

an incandescent 

globe.  

LEDs emit only 10% of C02 

emissions associated with 

electricity use when 

compared with an 

incandescent globe.  

Solar Energy Solar Lantern R100 – R1,300 per 

unit. Should last 5 

years or more. 

 

No fuel costs 

Rechargeable 

batteries need to be 

replaced every 3 - 5 

years.   
 

 

 

 

 

 

 

 

 

Available from many 

different suppliers. 

 

 

 

 

Safe and clean. 

 

 

 

 

 

Renewable energy 

fuel source. 

 

No C02 emissions associated 

with energy use. 

Batteries contain hazardous 

fluids and must be disposed 

of safely. 
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Solar PV kit with 

capacity to power 

lighting, cell 

phone, radio. 

Approximately 

R1,200 per unit. 

Should last 20 years 

or more. It should 

be noted that this is 

a small scale Solar 

PV unit, a larger 

unit that can power 

a larger range of 

appliances will cost 

considerably more. 

No fuel costs 

Rechargeable 

batteries need to be 

replaced every 3 - 5 

years.  

 

Available from many 

different suppliers. 

 

 

 

Safe and clean. 

 

 

 

Renewable energy 

fuel source. 

 

No C02 emissions associated 

with energy use. 

Batteries contain hazardous 

fluids and must be disposed 

of safely. 

 

7.2 Comparing Energy Technology Options for Cooking 

 

Energy Source / Fuel Energy Efficient / 

Renewable Energy 

Technology 

Purchase Price 

per unit  

Fuel used Local Availability 

and serviceability 

Safe to use and 

clean burning at 

point of use 

Energy saving Environmentally 

friendly 

Coal Basa Njengo 

Magogo (BNM) 

method. 

No cost, only 

need to raise 

awareness. 

Coal =R2/kg 

Charcoal = R5 to R13 /kg 

Wood = R0 – R3/kg 

(depending on whether 

self-collected or bought) 

Freely available. Fire drums/ mbaula 

are no less 

dangerous than 

normal, but 80% less 

smoke is produced 

using this method. 

No energy saved 

using the BNM 

method. 

Less particulate matter 

(smoke) created but no 

difference in the CO2 and 

SO2 emissions. 

Wood Efficient Wood Cook 

Stove 

± R500 per 

unit. Should 

last 5 – 8 

years. 

Wood / Sticks = 0 – R3/kg Manufactured 

locally in South 

Africa and 

available from 

various suppliers. 

Efficient wood cook 

stoves still use fire 

and are associated 

with hazard. Smoke 

production is less 

than for an open 

fire. 

Up to 50% less wood 

used to cook a meal 

than using an open 

fire. 

Less particulate matter 

(smoke) created but no 

difference in the CO2 

emissions.  

Paraffin Safety Compliant 

Paraffin stove 

± R250. Should 

last 5 – 8 

years. 

Paraffin = R13,20 to 

R15/litre 

Widely available 

from most 

convenience, 

grocery and 

hardware stores in 

South Africa. 

Designed to not leak 

paraffin and not fall 

over easily, reducing 

risk of fires. Paraffin 

remains a dangerous 

fuel source with 

associated health 

risks. 

 

No significant 

amounts of energy 

saved, but safety of 

appliance is 

improved over 

cheaper versions. 

Paraffin is a 

petrochemical based 

fuel and emits CO2 when 

burnt.  
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Energy Source / Fuel Energy Efficient / 

Renewable Energy 

Technology 

Purchase Price 

per unit  

Fuel used Local Availability 

and serviceability 

Safe to use and 

clean burning at 

point of use 

Energy saving Environmentally 

friendly 

Bio-ethanol gel Gel fuel stoves ± R270. Should 

last for 5 – 8 

years. 

Biogel Fuel = R17 to  R22 

/litre depending on the 

quality purchased. Biogel 

fuels have been found to 

have a relatively low 

calorific value when 

compared with LPG or 

paraffin, making the fuel 

relatively expensive 

compared to these other 

options. 

 

Available in all 

major retailers 

with product 

warranty. 

Designed to not leak 

fluid or spill easily, 

reducing risk of fires. 

Biogels have been 

found to release 

various chemicals 

when burnt.  

Gel fuel stoves have 

been found to 

present a safer 

cooking option than 

certain other 

technologies, but 

the cost of the fuel is 

relatively high 

considering its lower 

calorific value. 

Biogel fuel is made from 

renewable organic 

material. 

Biogas Biogas Digestor Between 

R25,000 and 

R50,000 

depending on 

the input fuel 

and size. 

Most kinds of organic 

waste including plant 

material, animal and 

human waste. 

Specialised 

product supplied 

by only a few 

South African 

companies. 

Safer and cleaner 

than paraffin, wood 

and coal stoves. 

Unlikely risk of gas 

leak and explosion. 

Once installed and 

working, the biogas 

digester will provide 

a ‘free’ energy 

source in perpetuity. 

Renewable energy 

source, carbon emissions 

are generated from the 

burning of the gas. 

Gas – LPG or Biogas Gas stove ± R270. Should 

last for 10 

years or more. 

LPG = R75/month 

(±R150/ 5,2kg lasts approx. 

2 months for cooking and 

heating). 

Available in all 

major retailers 

with product 

warranty. 

Safer and cleaner 

than paraffin, wood 

and coal stoves. 

Unlikely risk of gas 

leak and explosion. 

LPG is an efficient 

fuel for cooking as it 

has a high calorific 

value.  

LPG is a petrochemical 

based fuel and emits CO2 

when burnt. 

Solar Energy Solar cookers R250 – R3,500 

should last 10 

– 15 years. 

 No fuel costs. Available from 

South African 

suppliers with 

product warranty 

Clean to use. Renewable energy 

fuel source. 

 

No C02 emissions 

associated with energy 

use. 

 

All energy sources Heat Retention 

Cookers 

R150 – R280. 

Should last 5 

years. 

No fuel costs. Manufactured 

locally in South 

Africa and 

available from 

various suppliers. 

Safe and clean. Saves on cooking 

time and energy but 

must be used in 

conjunction with 

another stove. 

The environmental 

benefit relates to the 

fuel savings which 

depends on the stove 

used. 
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7.3 Comparing Energy Technology Options for Space Heating & Cooling 

 

Energy Source / Fuel Energy Efficient / 

Renewable Energy 

Technology 

Purchase Price 

per unit  

Fuel used Local Availability 

and serviceability 

Safe to use and 

clean burning at 

point of use 

Energy saving Environmentally 

friendly 

Wood Efficient wood 

cook stove. 

± R500 per unit. 

Should last 5 – 8 

years. 

Wood/sticks:  (R0 – R3/kg) Manufactured in 

South Africa. 

Safer than paraffin 

stoves but still hot 

to touch. 80% less 

smoke than open 

wood fire, can be 

used in doors. 

Uses at least 50% less 

wood than open fire 

or traditional mbaula. 

Less particulate matter 

(smoke) created but no 

difference in the CO2 

emissions.  

Gas – LPG or Biogas Gas heater ±R900 – R1,500. 

Should last 10 – 

15 years. 

LPG = R75/mo. 

(±R150/ 5,2kg lasts 

approx. 2 months for 

cooking and heating)  

Available in all 

major retailers 

with product 

warranty. 

Safer and cleaner 

than paraffin, wood 

and coal stoves. 

Unlikely risk of gas 

leak or explosion. 

Gas heaters are 

relatively energy 

efficient compared to 

electric heaters. 

LPG is a petrochemical 

based fuel and emits 

CO2 when burnt. 

Solar Energy Solar PV kit with 

fan 

Solar PV kit 

R3,200 with fan. 

No fuel costs 

Rechargeable batteries 

need to be replaced every 

3 - 5 years. 

Available from 

South Africa 

suppliers with 

product warranty. 

Safe and clean. Renewable energy 

fuel source. 

 

No C02 emissions 

associated with energy 

use. Batteries contain 

hazardous fluids and 

must be disposed of 

safely. 

 

7.4 Comparing Energy Technology Options for Water Heating 

 

Energy Source / Fuel Energy Efficient / 

Renewable Energy 

Technology 

Purchase Price 

per unit  

Fuel used Local Availability 

and serviceability 

Safe to use and clean 

burning at point of 

use 

Energy saving Environmentally friendly 

Solar Energy Solar Water Heater R4,500-R5,000 

per 110 litre 

low pressure 

SWH. Should 

last 20+ years. 

No fuel costs. Manufactured 

locally in South 

Africa and available 

from various 

suppliers. 

Safe and clean. Saves on energy 

otherwise used to 

heat water.  

The environmental 

benefit relates to the fuel 

savings which depends 

on the fuel and stove 

used to heat water 

previously. 
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7.5 Comparing Energy Technology Options for Powering Appliances 

 

Energy Source / Fuel Energy Efficient / 

Renewable Energy 

Technology 

Purchase Price 

per unit  

Fuel used Local Availability 

and serviceability 

Safe to use and clean 

burning at point of 

use 

Energy saving Environmentally 

friendly 

Solar Energy Solar Lantern with 

USB charge output 

R350 – R1,300 

per unit. 

Should last 5 

years or more. 

No fuel costs 

Rechargeable batteries 

need to be replaced every 

3 - 5 years 

Available from South 

African suppliers 

with product 

warranty. 

Safe and clean. Renewable energy 

fuel source. 

 

No C02 emissions 

associated with 

energy use. Batteries 

contain hazardous 

fluids and must be 

disposed of safely. 

Solar PV kit with 

capacity to power 

lighting, cell phone, 

fan TV etc. for a 

limited number of 

hours. 

R3,200 to 

R8,000 (more 

expensive 

units power 

appliances for 

longer). 

No fuel costs 

Rechargeable batteries 

need to be replaced every 

3 - 5 years. 

Available from South 

African suppliers 

with product 

warranty. 

Safe and clean. Renewable energy 

fuel source. 

 

No C02 emissions 

associated with 

energy use. Batteries 

contain hazardous 

fluids and must be 

disposed of safely. 

 

 

8. DECISION-SUPPORT TOOL FOR CHOOSING LOCALLY APPROPRIATE ENERGY SOURCES AND TECHNOLOGIES 

 

This section presents a set of Decision-support Tables that municipalities can use to help identify which energy sources and technologies should be promoted in a target 

community to assist in reducing energy poverty. In using these Decision-support Tables, it’s important that it is applied at a scale where the community being assessed is 

either reasonably small (i.e. one suburb) or sufficiently uniform in their current access to grid electricity or other energy sources.  
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