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Household energy access
Overview
South Africa has done remarkable work since 1994 to ensure that all households, from the wealthiest to the
poorest, have access to modern energy. Its universal access goal for all households by 2025 is to achieve 97% grid
access plus 3% solar home systems. The intention of the South African government to electrify all South African
households is to ensure that everyone’s basic energy needs are met and to further ensure economic growth and
social development in the country. For the poor and vulnerable, access to clean, reliable and affordable modern
energy is essential for:
yy Income generation possibilities.
yy Improved human welfare well-being.
yy Building resilience to the impacts of extreme weather events such as heat waves, cold and decreases the
household’s dependency on natural resources such as firewood which will become unreliable.
Table 1: Access to electricity in South Africa

South Africa

Population
without electricity
(millions)

National
electrification
rate (%)

Urban
electrification
rate (%)

Rural
electrification
rate (%)

8

85%

88%

82%

Source: International Energy Agency (IEA) (2014) Africa Energy Outlook Special Report, OECD/IEA, Paris.

For women and children access to electricity has a significant impact to their
lives. For example, having access to electricity allows women and children
to have lighting at night which allows women to work into the night and/
or socialise allowing flexibility. While for children (of which there are more
females) in particular are able to benefit as electrical lighting allows them
read and do homework at night. Additionally, access to electricity results in
significant time and labour savings for women with regard to cooking, water
heating and ironing due to the greater convenience, cleanliness and speed
of electrical appliances (compared to paraffin) (Thom, C. and Mohlakoana, N.
20001 ; Goldenberg et al., 20042).
At the household level, energy is used for the following services notably
cooking, lighting, water and space heating, and powering media appliances. In
the South African context since the national electrification programme, many
households use electricity to fulfil these energy services. However, many South
African households also use other fuels such as gas, paraffin, wood, coal and
candles among other fuels. The table on the next page illustrates how fuel use
patterns differ according to the economic status of households.

Figure 1: Women and children
are the primary users of
energy at home

1 Thom & Mohlakoana (2000) The use and impact of electricity in Garagopola-Legabeng. EDRC, University of Cape Town.
2 Goldenberg et al. (2004) World Energy Assessment. New York, NY : United Nations Development Programme, Bureau for
Development Policy.
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Figure 2: Household appliances and
their use of energy

Table 2: Typical energy use patterns for different kinds of households in South
Africa

High – mid
income
households
with electricity

Low income
households with
electricity (formal
& informal)

Low income
households
without
electricity

Lighting

Use electric
lightbulbs e.g.
incandescent,
LED

Use electric lightbulbs
– low penetration
of energy efficient
lightbulbs, paraffin
lamp or candles

Use candles,
paraffin lamps

Cooking

Mostly use
electrical
appliances;
hot plates,
microwaves,
ovens. A small
percentage use
gas cook stoves.

Combine electric
appliances with
paraffin, gas, wood
and coal appliances

Mostly use
paraffin
and wood
appliances
with coal, gas
sometimes
used when
available

Water
heating

Mostly either use With installation of
electric or solar
SWH these are used
water geysers
or they use electric
stoves or kettles

Generally
use cooking
stoves for
heating water

Space
heating

Most households
have ceilings
but also use
either electrical
or gas heaters

Generally they
do not use
anything any
fuels otherwise
they use
paraffin stoves/
heaters, wood/
coal mbawula

MOST ENERGY USED

water heating

home heating

cooking

refrigeration

small appliances

media

lighting

LEAST ENERGY
USED

Source: Ward, (2008) The new energy book for
urban development in South Africa, Sustainable
Energy Africa, Cape Town, South Africa.

Generally use electrical
appliances or they use
paraffin heaters or
coal/wood mbawula

The South African national government has been providing qualifying households (households with a monthly
income of R0 – R3500) with state subsidised housing since 1994. This was to ensure that everyone has adequate
housing and to improve the lives of vulnerable communities. However, one of the key challenges with the state
housing was that it did not have insulated ceilings and weather proofing. This meant that houses have fluctuating
temperatures between seasons i.e. hot in summer and cold in winter which makes the home uncomfortable to
live in for the residents. Also homes without ceilings increase the occurrence of condensation which is conducive
to respiratory illnesses for the household residents. 20 years later, in 2014, the Department of Human Settlements
(DHS) improved the national norms and standards for the construction of stand-alone residential dwellings to
current low cost housing in an effort to improve the quality of low cost houses built by government. The new
norms and standards include installation of ceilings in low cost households, as well as plastering of all internal
walls of the homes to ensure that the household is energy efficient through improved thermal performance. The
new additions to the low cost houses will increased the budget for household from R64 000 to R110 947.00.
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Barriers to household energy

Photo: Bablu Virinder-Singh

Although the government has done an impressive job of electrifying
households, there is still a backlog. This is mostly in rural households
and informal settlements due to distributor grid limitations and/or the
households, particularly informal settlements, which are located on
privately owned land or unproclaimed land. Furthermore, the rate of
urbanisation (1.2%pa) in the country has also led to a growth in informal
housing at a faster rate than the government can electrify households.

Figure 3: Examples of open fires
using coal and wood used for
heating purposes

While the government has had challenges in electrifying some households,
there are also other challenges where electrified households are not
utilising electricity to fulfil their energy needs. Below are some reasons:
yy Poor households still cannot afford electricity for the entire month.
Figure 4: Examples of open fires
using coal and wood used for
cooking purposes

This results in households resorting to other forms of energy such as wood,
candles, paraffin, etc. (which are sometimes perceived to be cheaper
because they can be bought in smaller quantities than electricity) when
they cannot afford to buy electricity.

Photo: Bablu Virinder-Singh

yy Poor households often experience irregular and erratic sources of cash
flows, giving rise to expenditure patterns that do not allow for large
amounts of income to be spent on energy such as paying an electricity
bill at the end of the month or buying a large quantity of fuel for the
month. Thus energy is procured in small amounts (e.g. a bucket of coal,
a litre of paraffin, or a prepaid electricity card for the minimum amount
of R10), enabling the household to spend smaller amounts at a time,
given their available income.

Figure 5: Multiple fuels used by electrified and unelectrified poor households in South Africa (%)

Source: Department of Energy (DoE). (2013). A survey of energy-related behaviour and perceptions in South Africa, The Residential Sector, Pretoria.
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The use of firewood and paraffin for cooking and lighting respectively, are generally not cost efficient compared
to using modern fuels for the same end uses (Barnes et al., 20053). As a result poor households tend to spend a
higher proportion of their income on energy services than those households with more resources. Close to 50%
of households in South Africa use electricity in combination with other fuels such as firewood, paraffin and gas
for cooking (DoE, 20124). These fuels however are associated with indoor air pollution arising from the combustion
and severe health implications which are particularly detrimental for women and children, who spend the largest
amount of time around chimneyless cooking fires and in poorly ventilated spaces.

What is energy poverty?
Multiple fuel use by households is an indication of energy poverty. This
is because the type of fuels that are used are unsafe and unhealthy.
Energy poverty is particularly prevalent in informal settlements and
includes those households living in backyard shacks. This informal
sector largely falls through the cracks of municipal service provision
and nationally allocated poverty alleviation subsidies. Services and
associated subsidies predominantly cover a formal house and/or
formal plot of land. Poor households are burdened with relatively
high energy costs, often in excess of 10%1 of their income compared
to wealthier households, who typically spend 2-3%. This energy
expenditure approach to define energy poor households is common in
the United Kingdom. Households exceeding this 10% threshold are often
considered to be confronted with difficult choices between meeting
basic energy needs and satisfying other competing household spending
priorities. On average South Africans spend 14% of their total monthly household income on energy needs (DoE,
20122). However, there is a strong gradient based on income levels with the poorest quintile spending about four
times as much on energy, than those with higher living standards (27% of monthly income as compared with 6%
for richer households). If this ‘energy poverty’ definition is applied, then close to 47% of South African households
are classified as energy poor as confirmed by the Department of Energy 2012 survey on energy related behaviour.
Tackling Urban
Energy Poverty
in South Africa

Close to 50% of households in South Africa use
electricity in combination with other fuels such
as firewood, paraffin and gas for cooking

3 Barnes, et al. (2005) The urban household energy transition – social and environmental impacts in the developing world.
Washington DC: Resources for the Future.
4 Department of Energy. (2012) A survey of energy-related behaviour and perceptions in South: The Residential Sector.
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Informal Electrification in South Africa

Informal electrification

Figure 6: The structures of informal
settlements
Photo: Trevor Gaunt

Trevor Gaunt
Malcolm Salida
Roger Macfarlane
Sivuyile Maboda
Yachika Reddy
Mark Borchers

Photo: Bablu Virinder- Singh

Figure 7: Cape Town’s informal settlement
electrification at Nyanga

Photo: Mark Lewis

Today informal settlements are recognised in official documents
such as the “Policy Guidelines for the Electrification of Unproclaimed
Areas” as a long-term feature of the South African landscape. They
are now explicitly included in the Integrated National Electrification
Programme, which intended to meet a national target of 92%
access by 2014. Traditionally, the Integrated National Electrification
Programme (INEP) focused only on electrifying formal housing in rural
and urban areas. However, due to the growing trend in the increasing
informal settlements and the Constitutional right of all citizens
to basic services, the Department of Energy is obliged to ensure
electrification of informal settlements as well. In line with the White
Paper on Energy Paper (1998), Government supports the electrification
of residential and unproclaimed areas. (Policy Guidelines for the
Electrification of Unproclaimed Areas – DoE 20 Jan 2011 rev6, p3)

Source: Gaunt. et al. (2012) Informal Electrification in South
African cities: Experiences, opportunities and challenges

Photo: Trevor Gaunt

When the national government first
decided to electrify all households, this only
involved formal and excluded informal.
This meant that informal settlements did
not benefit from the social programme
of Free Basic Electricity. This decision
was based on the fact that informal
settlements are typically considered
temporary housing by government and
are not recognised as permanent features
of the urban landscape. However, cities like Cape Town realised the
burden informal settlements have to face without electricity. They
were thus one of the pioneers in electrifying informal settlements.
This led to national government developing national guidelines
for informal electrification that will ensure that government will
be able to reach universal access to everyone. In addition, informal
settlements are the fastest growing household sector in South
Africa and formal housing programmes have not been able to
keep up, often resulting in alarming informal household growth
rates in cities. At least 10% of South Africa’s population live in
urban informal settlements – i.e. over 4.4 million people or 1.2
million households, although these figures are difficult to establish
with any certainty and are likely to be higher in reality. Informal
household figures quoted by the larger metropolitan municipalities
commonly indicate over 300 000 households or more in each city.
Experience,
Opportunities
and Challenges
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Implementation
Local government in South Africa is centrally organised to achieve the objective of progressive service delivery
(Constitution of RSA, Chapter 7, 152. (b)). The developmental mandate of local government requires it to prioritise
the needs of the poor and participate in national development programs.
The first Priority Objective of national White Paper on Energy (1998) is that of access to affordable energy services.
This is further discussed within the demand sector of Households where it is articulated that government will have
to consider:
yy Appropriate appliance/fuel combinations.
yy Pricing and affordability.
yy That grid electricity may not meet all the needs of households.
yy The opportunity of thermal efficient low cost housing.
The major programmes of energy access coming out of this policy direction include the Integrated National
Electrification Programme (INEP) and the Free Basic Electricity (FBE) and Free Basic Alternative Energy (FBAE)
Programmes. INEP aims to address physical access to modern, clean energy and intends to reach 100% of households;
while FBE and FBAE address affordability, providing a basic amount of energy ‘free’ to poor households. As it has
become clear that the 100% access to grid electricity target is unlikely to be reached, the alternative energy
subsidy was brought in. See National policies overview about all the pro poor policies that have been put in place.

Figure 7: Joe Slovo housing
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NATIONAL POLICIES OVERVIEW
National pro-poor energy policies
In recognition that many households earn below a certain income bracket and unable to afford electricity
cost. The South African government has put in place a number of pro-poor policies specifically targeted
at energy which began with the adoption of the White Paper on Energy Policy in 1998. The policy paper
provided guidelines on how the country was to increase energy security for all through affordable energy
sources, improved governance and a better economy. Subsequent sub-policies have been developed
to assist in the implementation of the White Paper. These have been implemented and revised over
time and meet international best practice (PDG, 2010)1. These policies are discussed below:
Integrated National Electrification Plan (INEP)
The INEP is a programme aimed at providing universal access to electricity. The INEP programme has
been remarkable, increasing electrification from 36% in 1994 to 87% in 2014 (DoE, 2014)2. Most of
electrification success was in the early years and was concentrated in the urban areas. By 1996, 77%
of urban households were electrified, increasing to 89% by 2011 (Stats SA, 2011)3. Most of the historic
urban households now have electricity connections, but government now faces challenges with
keeping pace with new households resulting in universal access targets being amended to 2025.
Free Basic electricity (FBE)
During the INEP programme, government realised that affordability of newly electrified low-income households
was a barrier (ERC, 2002). In response to this, in 2005 the Free Basic electricity (FBE) subsidy was introduced to
assist households to shift from using inefficient and unsafe fuels to electricity (DME, 2005)4. The FBE subsidy
allows for free monthly amount of 50kWh. This amount of free electricity enables the poor to meet some of their
basic energy needs namely lighting, powering a radio and TV and some water-heating (Winkler, 2006). The impact
on FBE on those households who have received the subsidy has been extremely positive as it has enabled the
transition to electricity which is now the dominant energy fuel in the home (StatsSA, 2011)5. While municipalities
are mandated to implement this subsidy, not all municipalities are able to afford this and therefore cannot
provide the subsidy. Together with this, and the divergent methods of implementation of the subsidy between
municipalities, many poor households do not benefit from the subsidy. There are also gaps in the data which
make it difficult to determine how many people receive the subsidy and if this subsidy is indeed effective (SEA,
2014 6). According to the DoE (2013)7, 69% of poor households are benefitting from free basic energy policies.
1 Palmer Development Group (PDG) (2010) A study into approaches to minimise the impact of electricity price increases on
the poor. Report for Trade and Industry Chamber. Cape Town.
2 Department of Energy (DoE) (2014) Presentation on the Integrated National Electrification Programme made to the
Parliamentary Portfolio Committee on Energy on 26 August 2014. South Africa.
3 Statistics South Africa (StatsSA) (2011) Municipal Factsheet. South Africa.
4 Department of Minerals and Energy (DME) (2005) Free Basic Electricity Policy. Department of Minerals and Energy. Republic
of South Africa.
5 Statistics South Africa (StatsSA) (2011) Municipal Factsheet. South Africa.
6 Sustainable Energy Africa (2014) Tackling Urban Energy Poverty in South Africa. Research funded by Heinrich Böll
Foundation Southern Africa, Cape Town.
7 Department of Energy (2013) A survey of energy-related behaviour and perceptions in South Africa:
The Residential Sector 2013.
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This policy was also meant to address gender equity by avoiding the need to collect firewood, a task
mainly carried out by women (CURES, 2009)8. Studies have found that FBE has alleviated energy poverty
in households that collect firewood for cooking and water heating (Thom and Mohlakoana, 2000 9).
Free Basic Alternative Energy (FBAE)
While some households wait to be electrified, the Free Basic Alternative Energy (FBAE) policy was introduced
in 2007 to assist unelectrified households with subsidised alternative energy (DME, 2007). Although initially
targeted at rural municipalities, some metros have adopted it due to the growing number of unelectrified informal
settlements. Nevertheless, adoption of this subsidy remains low and only 10% of informal unelectrified households
nationally receive the subsidy (StatsSA, 201410). According to the Stats SA Non-financial Census of Municipalities
(2016d), in 2015, some households received the subsidy in the form of safe fuels i.e. solar home systems (75
000) and fire gel (19 000) but the majority received it for paraffin. There were no subsidies for coal or LPG.
Inclining Block Tariff IBT
The Inclining Block Tariff (IBT) subsidy was introduced in 2010 to further mitigate low-income households from
increasing electricity prices (Eskom, 201111). The subsidy is designed to take into consideration consumption levels,
where the price of electricity is subsidised to lower consuming households, with the price steeply increasing the
more one consumes. It is assumed that low-income households consume smaller amount of electricity than other
households however it is very common for several low-income households to be on one meter (through informal
connections), as well as for these households to have large families living under one roof (PDG, 201312; SEA, 201413 ).
National Solar Water Heater social programme
The National Solar Water Heater Programme was a direct outcome of the White Paper on Renewable Energy. In
2009, the Department of Energy developed the National Solar Water Heater Programme and set a target of one
million solar water heaters (SWHs) by 2014. The programme began as a load reduction programme in response to
environmental sustainability and electricity challenges, but shifted to a Social Programme with job creation and
household services as a central objective over time. The programme has suffered staggered implementation since
2010 when it started due to a variety of institutional, financial and technical challenges, which has resulted in only a
negligible number of households in the country having the technology. In 2014, the Department of Energy reported
to parliament, that a total of 395 088 systems had been installed (PMG, 201414).

8 CURES (2009) Exploring Energy poverty in South Africa, A CURES Discussion Document. Citizens united for Renewable
Energy and Sustainability, Southern Africa Region.
9 Thom & Mohlakoana (2000) The use and impact of electricity in Garagopola-Legabeng. EDRC, University of Cape Town.
10 Statistics South Africa (StatsSA) (2014) Poverty trends in South Africa, an examination of absolute poverty between 2006
and 2011. South Africa.
11 Eskom (2011) Incline Block Tariffs (IBT) Available from: http://www.prepayment.eskom.co.za/IBT.asp.
12 Palmer Development Group (PDG) (2013) Review of the impact of inclining block tariffs for electricity on poor households.
Report for BUSA. Cape Town.
13 Sustainable Energy Africa (SEA) (2014) Tackling Urban Energy Poverty in South Africa. Research funded by Heinrich Böll
Foundation Southern Africa, Cape Town.
14 Parliamentary Monitoring Group (PMG) (2014) Rollout of National Solar Water Heater Programme: briefing by Department
of Energy. 25 February 2014; and November 2014. Cape Town.
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Of this, only 30 000 were delivered to income households via the social component of the programme
(SEA, 201515). More recently, the programme was halted due to localisation content reviews. According to
SAGEN, the DoE will resume the programme again with procurement and installation functions centralised,
but with strong support from municipalities that are interested in participating in this programme
(SAGEN, 2016). Under the new plan, municipalities will be responsible for identification of areas for
implementation, and community engagement. The clear advantage of the central institutional setup of this
programme, is the low cost at which the SWHs can be procured due to economies of scale, as well capacity
to rollout the programme i.e. implementation and management. Municipalities are however concerned
about how the community will respond to potential defective products, and maintenance issues.
15 Sustainable Energy Africa (SEA) (2015) Review of best practice solar water heating implementation by local government.
Cape Town.

In terms of Schedules 4 and 5 of the Constitution, local government is tasked (although at different levels) with
the functions of electricity and gas reticulation, housing delivery, water reticulation. Municipalities are therefore
important partners in the national energy access programmes and have been administrators and implementers of
INEP and FBE and FBAE. In addition municipalities are beginning to extend their duties into the areas of thermally
efficient housing delivery (or retrofit) and concepts of ‘energisation’ – sustainable combinations of appliances/
fuels – are emerging, in line with the White Paper.
In addition it is worth noting that the ‘Objects of local government’ set out in Section 152 specify that service
provision must be done in a sustainable manner and local government must promote a safe and healthy
environment (152 (1) (a) and (d)).
When delivering services municipalities are also required to take into account health and the environment, the
impact on development and job creation, and developing trends in the sustainable provision of municipal services
generally (MSA (2003), Section 78 refers). As metros in South Africa become increasingly capacitated within the
energy space and as improved technology increasingly pushes towards more distributed energy services, the
range of activities undertaken by municipalities may change.

Mandates, Powers and Functions of Local Government in relation to
Access to Energy
Electrification within municipal areas is within the mandate of municipalities who are electricity
distributors, and this includes informal electrification. However funds for such electrification are
provided largely by national government. Some municipalities also draw on their own funds for this
purpose. Where municipalities are not distributors, Eskom undertakes all electrification.
Free Basic Alternative Energy (FBAE) is also intended for implementation by municipalities,
although the capacity and resources to implement this service must be sourced
from within the municipality and the existing Equitable Share fund.
Subsidised housing delivery is a provincial function, although larger municipalities also may implement
housing projects.
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Constitution of RSA (1996): Chapter 7: Local Government
Section 152: The objects of local government are a. to provide democratic and accountable government for local communities;
b. to ensure the provision of services to communities in a sustainable manner;
c. to promote social and economic development;
d. to promote a safe and healthy environment; and
e. to encourage the involvement of communities and community organisations in the matters of local government.
Section 153: Developmental duties of municipalities
A municipality must 
a. structure and manage its administration, and budgeting and planning processes to give priority to the basic
needs of the community, and to promote the social and economic development of the community; and
b. participate in national and provincial development programmes.

Ongoing challenges to energy access for all
While these policies are sound in their concepts, they still fall short in implementation as energy poverty still
persists due to the following (non-exhaustive) reasons:
yy There is lack of coordinating between housing and electrification programmes which has resulted in
electrification backlogs.
yy Although municipalities are mandated to implement FBE and FBAE, they can only do so if they are financially
capable.
yy There is no definitive method for municipalities to implement the roll out of these policies resulting in a range
of implementation approaches (SEA, 20145). This has meant that not all households deserving of receiving
these subsidies have received and/or benefited from these subsidies.
yy Illegal and informal connections mostly in informal settlements and in backyarders’ households render these
subsidies irrelevant as these households cannot access them. The absence of these subsidies place a burden
on these households especially in the face of the recent price hikes. Households that do not have a formal
connection resort to electricity theft or use other sources of energy like paraffin, charcoal and candles etc.
which are often expensive and unsafe.
yy Households that are connected informally succumb to exorbitant electricity prices from illegal third party
electricity resellers.
NERSA, DoE, SALGA and COGTA have been working together to overcome these challenges.

5 Sustainable Energy Africa (2014) Tackling Urban Energy Poverty in South Africa, Research funded by Heinrich Böll Foundation
Southern Africa, Cape Town.
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Energisation as an approach to
energy service delivery
Tackling energy poverty in urban South Africa is a complex issue and thus
requires a range of solutions to cater to differing needs of those living
in low-cost housing, backyard dwellings and informal settlements (SEA,
2014 6). Globally, there seems to be a growing acceptance of the need to
provide energy services which meets the needs of people rather than
merely connecting households to electricity. It is understood that energy is
not consumed for itself, but for what it can do – i.e. the services it provides
– such as cooking, lighting, heating, cooling and the production of goods
and services (UNDP, 20007). Therefore, households should receive energy
in the most appropriate form for its use. Of the United Nation’s Sustainable
Development Goals (SDG) adopted worldwide, the energy SDG (SDG 7)
aims to ensure universal access to affordable, reliable, and modern energy
services by 2030 (UN, 20158). In South Africa, the National Development
Plan (NDP) makes reference to the wider energy needs of poor households
and the need for an integrated programme to address energy poverty
(South African Government, 20129).
Access referring to the provision of modern energy forms such as electricity
and a range of renewable energy sources and excluding health and
environmental-related harmful energy sources such as paraffin, candles
and firewood. The electrification programme itself has not alleviated
multiple fuel use and energy poverty substantially. Even for households
that receive and depend on the FBE, research shows that households use
the full allocation and then revert to the previously used source of energy
(candle, paraffin, wood) or are forced to use “less official solutions”. This
mismatch between consumer demand and supply strategies needs to be
addressed to the benefit of low-income households. The focus needs to shift
from electrification at all costs, to include all of South Africa’s energy sources.
In the interim, some municipalities are exploring alternative options to
provide energy services to households, in the longer term, in a financially and
environmentally sustainable manner. For example, the City of Joburg, City
of Cape Town, and Polokwane Municipality are all investigating alternative
energy technologies which supplement electricity (see case study session).
The Gauteng Department of Agricultural and Rural Development (GDARD),
has also recently undertaken a feasibility study investigating alternative
energy technologies for unelectrified informal settlements in the province.

Source: Department of Agriculture and Rural
Development (2015)

Provided that clean
and safe fuels are
used, multiple fuel use
is not a bad practice,
as no one fuel is best
for all energy uses.

6 Sustainable Energy Africa (2014) Tackling Urban Energy Poverty in South Africa,
Research funded by Heinrich Böll Foundation Southern Africa, Cape Town.
7 United Nations Development Program (UNDP) (2000) Overview. In J Goldemberg
(Ed) 2000.World energy assessment: energy and the challenge of sustainability.
New York: United Nations Development Programme: 3.
8 United Nations (2015) Transforming our world: the 2030 agenda for sustainable
development A/RES/70/1.
9 South African Government (2012) The National Development Plan. Vision for 2030.
http://www.gov.za/documents/national-development-plan-vision-2030.
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Findings highlighted affordability as a key challenge for majority of households. The use of affordable alternative
technologies such as solar lights, hot boxes and solar hot water boxes could reduce household energy consumption
as well as energy costs. These alternative technologies are energy efficient, cleaner, safer and more affordable to
households as they only require once-off/upfront, relatively low cost, payments (GDARD, 201510).
However, given the long history of service delivery protests and the expectation of electricity as the prime source
of energy for all needs, there needs to be extensive awareness raising programmes on new technologies/fuels to
attain buy-in from communities, as well as undertake thorough community consultation needs assessments to
ensure that the appropriate technologies are supplied. Furthermore, while developing the integrated household
energy packages, gender aspects of energy use and challenges need to be taken into account. The interventions
should ensure that solutions are tailored to address the needs of both women and men. Considerations such as
who chooses which energy carrier, how electricity and other energy fuels are used, who the main beneficiaries
are, and preferable fuel choices need to be asked.

When developing an integrated household energy services strategy the following need to be considered:
 Energisation is often misconstrued as the provision of technologies. However it is about providing a
bundle of energy services and taking into consideration long term sustainable use and maintenance
of a utility that will continue to fulfil the basic energy needs of the communities.
 Different services are needed to meet different needs. No ‘one size fits all’.
Need flexibility in technologies and models of delivery.
 Social acceptability and willingness to pay are critical. Awareness raising and involvement of
communities is thus important. Often energy services are developed for communities but they
are rarely involved or consulted during negotiation and stakeholder engagements.
 The service must be financially sustainable – municipality can provide reliable delivery
over time and the community can afford it and is willing to pay for it.
 Alternative energy services are not only for off-grid systems and grid-connected households,
from all social categories, can benefit from them. This also ensures greater benefits for
the municipalities and the system as a whole. Awareness raising along these lines can also
ensure that alternative energy solutions are not perceived as “sub-standard”.
 New energy service delivery approaches need to be aligned with the need for municipalities to change their
business models and become energy companies, i.e. providing energy services instead of only selling kWh.
 Also should be gender inclusive.

Alternative energy technologies and energy options
There are many technological options to provide for each of the energy needs i.e. cooking, lighting, water and
space heating. However, there is no “one size fits all” solution and no clarity around the optimal mix. Additionally,
technology is evolving rapidly. As such, distribution utilities and policy makers need to stay informed about
development and be open to changes. In order to cater for innovations, it is important that the technology
provided remain mobile and flexible (no locked-in solution).
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10 GDARD Department of Agriculture and Rural Development (2015) A feasibility study and an implementation plan of alternative
energy technology options for unelectrified informal settlements in Gauteng province November 2015.
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The use of energy efficient solutions need to be maximised to ensure optimal demand side management. Solutions
to provide for lighting, charging and entertainment include Solar lamps, Solar photovoltaic panels combined with
batteries, which could be provided either as stand-alone systems for individual households (Solar Home Systems)
or through the grid, depending on electricity access in the area. In an area where it is not possible to install a minigrid, individual solutions need to prevail and community centres could be equipped to provide energy services.
Also solutions for thermal needs are very varied and range from LPG gas, biogas digesters, solar stoves or biogel
for cooking needs or solar water heaters for hot water needs (Figure 9: Energy options for households below).
The selection of specific technologies for specific households and dwelling need to be made on an area per area
basis. A scoring system could be to develop several options and criteria could include: safety, accessibility and
practicability of “re-stocking” (for electricity pre-payment, tokens or gas), affordability, potential business creation
opportunities, amongst others.
Figure 8: Energy options for households

Suggestions for an
affordable, modern energy
package. The technology
lists are only examples and
aren’t exhaustive lists.
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Energy options for households
The tables below examine energy options available in the market that households can utilise for their domestic
requirements. The table examines risks, pro’s and con’s associated with the energy option as well as costs for
each of the energy options, and fuel options are highlighted. It should be noted that the financing and delivery
mechanisms for alternative energy service delivery are not discussed here.
The overview includes the following energy service areas:
1.

Cooking

2.

Lighting

3.

Space heating

4.

Thermal insulation

5.

Water heating

6.

Solar home systems

Table 3: Assumptions for monthly operating cost calculations

Appliances

Hours operated per day

Electricity demand Watts

Incadescent light bulbs

6

60

CFLs

6

14

LEDs

6

5

Stove

2

2000

Heater

4

1600

Kettle

0.5

2200

Formula used for electric appliances (Ward, 200811):
Wattage of the appliance * number of hours it is operated* 30 days * cost per kWh
The cost per kWh is based on the City of Cape Town lifeline tariff 97.09 c/kWh exluding VAT (2016/2017)

Cooking
Cooking is a major energy consumer in the household as it is conducted more often than other energy needs (DoE,
201312). For most households in South Africa, electricity is used for cooking. However, there are still households
that use mainly firewood for cooking while unelectrified households use both firewood and paraffin as their main
energy sources to meet this need (DoE, 201313). This presents an opportunity for the introduction of clean cook
stoves that households can use and are cleaner and more efficient. Clean cook stoves are designed to reduce air
pollution as a result of improved combustion rates compared to traditional biomass cook stoves. Furthermore,
they are designed to consume less energy for cooking. This increased efficiency results in improved health for
household members particularly the primary cooks of the household e.g. women and children and requires less
time with regards to fuel collection. The cook stoves, although slightly more expensive, have pay back periods
based on the number of times they are used. This also includes health benefits, safety and convenience of use as
well over time, as cook stoves reduce household energy cost.

11 Ward (2008) The New Energy Book for urban development in South Africa. 2nd Edition. Sustainable Energy Africa, Cape Town,
South Africa.
12 Department of Energy (2013) A survey of energy-related behaviour and perceptions in South Africa: The Residential Sector 2013.
13 Department of Energy (2013) A survey of energy-related behaviour and perceptions in South Africa: The Residential Sector 2013.
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Figure 9: Percentage households using different energy sources for cooking

Source: Department of Energy (2013) A survey of energy-related behaviour and perceptions in South Africa: The Residential Sector 2013.

Table 4: A list alternative and traditional energy options for household cooking
Hotbox

Solar cooker

Efficient biomass
cook stove

Ethanol cook
stoves

LPG cook stoves

Fuel type

none

sun

Charcoal, wood or
other biomass

Ethanol or
methanol

LPG

Capital cost

R260 – R360 per bag

R650

R450

R500 – R1200

R700 – R1100

Monthly operating
costs

0

0

R0 – R270

R180

R125 per plate

Increased efficiency results in improved health for
household members particularly the primary cooks
of the household e.g. women and children and
requires less time with regards to fuel collection.
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Hotbox

Solar cooker

Efficient
biomass
cook stove

Ethanol cook stoves

LPG cook stoves

PROS

yy Free to operate, therefore
saves on energy costs
yy Safe and convenient
yy In the many households where
paraffin or coal is used for
cooking, a direct improvement
in indoor air quality can be
expected as does not emit any
health damaging pollutants.
yy Needs little supervision
yy Low capital cost
yy Reduces the amount of fuel needed
for cooking (estimated to save up to
30% of total fuel costs associated
with cooking with paraffin alone)
yy Good for food that takes long
time to cook, such as beans,
samp, tripe, rice, stews.
yy Safe to use
yy Easy to use
yy Meals can be safely
prepared ahead of time
yy Hotboxes are relatively easy to
make, and thus lend themselves
to decentralised small business
production in low-income
areas, and can be made using
low-cost, recycled materials.
yy Saves on cooking time and
energy but can be only
be used to complement
another form of energy.

yy Free to operate,
therefore saves
significantly on
energy costs.
yy Safe
yy Needs little supervision
yy Can cook entire
meal at once
yy Provides better air
quality indoors, reduces
carbon monoxide
emissions and cooler
temperatures indoors
can be enjoyed.

yy More efficient
use of fuels
therefore
reduces
costs and air
pollution.
Compact and
mobile.

yy Safe, clean and more
efficient than paraffin
yy No odours
yy High calorific value
compared to more
traditional fuels like
paraffin and wood
yy Sustainable supply
of the technology
and the fuel
yy Potential for Small
Medium and
Micro-sized Enterprises
(SMME) development
for fuel distribution
in canister, since
refuelling is on the
basis of exchange of
canisters that are in
easily-manageable sizes
yy Stove is easy to use

yy Convenient, clean
and relatively safe
yy High calorific value
reduces cooking
time significantly.
yy LPG is a clean burning
fuel and reduces indoor
air pollution by as much
as 90% in comparison to
burning traditional fuels
yy LPG stoves quickly supply
heat and work more
efficiently than wood
and paraffin stoves.
The simple and precise
regulation simplifies
the cooking process
and can save time.
yy Good existing
distribution

CONS

yy Cannot cook all food types, such
as steamed bread, pap, and
food that require stirring.

yy Relies on the sunlight for
cooking (not predictable,
can only cook during
the day), and also
makes it difficult to
use during winter
months or rainy days
yy Cooking takes
significantly longer than
conventional methods
yy Bulky appliance
yy Cannot be used indoors.
yy Unlikely to provide all
the cooking services
needed by households.
A backup appliance
that operates on
another fuel source
will be needed when
weather is unfavourable
or whenever the
sun is hidden.
yy Perceived as slow
and unreliable.

yy Cannot be
used indoors
yy Uses “dirty”
fuels that
negatively
affect air
quality and
use of wood
may impact
on the
environment.

yy Due to the recent
introduction of this fuel
on the market, there
is a great need to raise
awareness of this fuel
for household cooking.
yy The fuel is sometimes
felt to be a ‘slow’
fuel, not cooking
with much power.

yy Reliance on distributor
and distribution
network – does not
promote enterprise
development through
SMMEs/cooperative
yy LPG tank management
is difficult (storage,
transportation) due
to their sizes.
yy LPG operating costs
are high and are
more suitable for the
middle- to high-income
earning households.
yy May not be user-friendly.
yy Gas is not regulated
so the costs can vary
over time making this
difficult to include in a
municipal programme.
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RISKS

yy No known risks.

yy Food cannot be cooked
using this appliance
on days that are not
sunny – therefore does
not allow flexibility
as to what part of day
household can cook.
yy There is the risk of food
being stolen while
it cooks outdoors.

yy Is a fire risk
if not used
safely
yy Can have
significant
health
impacts if
used indoors.

yy Ethanol/methanol fuels
still an emerging market
reliant on government
financing. Security
and affordability
of fuel supply is
not guaranteed.

yy Risk of gas tank
explosions in the
informal settlements
that may lead to
fatal shack fires IF
not properly used.
yy Distributer cost recovery
yy Assurance of LPG supply

Electric stove
(two plate)

Protostar one plate
methanol stove

Ecozoom versa
rocket cookstove

Wood/coal mbawula

Wood/coal Cook stove

Fuel type

yy electricity

yy Methanol

yy Charcoal, wood or
other solid biomass

yy Charcoal, wood or
other biomass

yy Charcoal, wood or
other biomass

Capital cost

yy From R179

yy R400

yy R505

yy R0

yy R450

Monthly
operating
costs

yy R116

yy R135 – R315

yy R0 – R210

yy R0 – R280

yy R0 – R280

Pros

yy Efficient
yy Safe, easy and
convenient
yy Clean fuel at
the source

yy Compared to paraffin:
yy it is safer and
more efficient
yy no dour
yy high calorific value
yy Because the stove
remains under 40C
when being used,
there is no risk of fires
yy There is low risk of
child poison through
ingestion because
the fuel comes
in pre-packaged
plastic capsules

yy Efficient
yy Uses fuels that are
easily accessible
yy Compact and mobile

yy Easy to use
yy Uses fuels that are
easily accessible
yy It is cheap to
manufacture

yy Uses fuels that are
easily accessible
yy Can also be used to
heat up the household
during cold times

Cons

yy The electricity used
comes from coal
power stations
cause air pollution

yy Reduced time to
cook as it is one
single plate stove

yy Cannot be used
indoors as the fuels
used cause indoor
pollution and has
potential health risk
problems for users

yy Inefficient – takes
longer to cooker
compared to
electricity or LPG
yy Cannot be used
indoors as the fuels
used cause indoor
pollution and has
potential health risk
problems for users

yy Cannot be used indoors as
the fuels used cause indoor
pollution and has potential
health risk problems for users

Risks

yy Electricity can
cause fire or
electrocution if
illegally connected

yy Potential ingestion
by children

yy Uses burning fuel,
thus a potential
fire risk

yy Uses burning fuel, thus
a potential fire risk
yy Smoke inhalation
can result in
severe respiratory
health impacts

yy Uses burning fuel, thus
a potential fire risk
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Lighting
Lighting is the lowest energy consumer in the household, thus, most households that are electrified use electricity
as the main source of energy for lighting. Unelectrified households on the other hand mostly utilise candles with
some households using paraffin as an alternative. The table below lists various options that households are using,
or could use, for lighting including efficient and inefficient energy sources. Solar lights, CFLs and LED lighting are
efficient options for households to use that last longer and reduce energy consumption in the household.
Table 5: A list alternative and traditional energy options for household lighting needs
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Solar lighting

A litre of light

Compact Flourescent
Lamps (CFLs)

LED lights

LPG lamp

Fuel type

sun

sun

electricity

electricity

LPG

Capital
cost

R150 – R1500

R100

+R30

+R30

R230

Monthly
operating
costs

0

R2

R2.44

R0.87

R225

PROS

yy Free to operate
yy Safe to use
yy Needs no supervision
yy Safer, cleaner and
brighter than candles
and paraffin lamps
yy Simple to use
yy Children can do
homework and
study at night
yy Zero emissions
yy Low maintenance
costs (after lifespan,
only battery needs
to be replaced).

yy Free to operate,
therefore saves on
energy costs where
daylighting is required
yy Safe to use
yy Needs no supervision
yy Safer, cleaner and
brighter than candles
and paraffin lamps
yy Low maintenance costs
yy Can be used in shacks
that are not well lit,
during the day, given
that shacks usually
do not have windows
to allow natural
light to stream in.

yy Last up to eight
times longer than
incandescent lamps
yy Save up to 80% on
energy use than
incandescent lamps

yy Last over 100
times longer than
filament bulbs
yy Produce almost no heat
yy Don’t contain any
potentially hazardous
material such as mercury
yy Low maintenance
yy Low light pollution due
to high directional light
yy Low rates of lumen
depreciation and
can handle cold
temperatures and
on/off switching
yy Cost efficient

yy High light output,
better than candles
and paraffin, roughly
equivalent to a 100W
incandescent lightbulb
yy Good calorific value
yy Convenient and
relatively safe
yy LPG is a clean burning
fuel and reduces indoor
air pollution (health
damaging air pollutants
like particulate matter)
yy Good existing supply
distribution network.

CONS

Much higher capital cost
compared to candles
and paraffin lamps
Needs sunlight, therefore
charging time limited
during winter
Operation/management
required – to move
apparatus indoors at
night for lighting and
outdoors during the
day for charging.

Use is limited to daytime
only and cannot be
used at night.

Limited lumen output,
high heat build up in
self-contained ballast
Low life/burnout due
to frequent cycling
(on/off) of lamp,
become dimmer/
fail to start in cold
weather and/or moist
environments
Not very durable
– glass or filament
can break easily
Takes time to warm up

Reliance on distributor
and distribution
network – does not
promote enterprise
development through
SMMEs/cooperative
LPG tank management
is difficult (storage,
transportation) due
to their sizes
LPG operating cost
are high and are
more suitable for the
middle- to high-income
earning households
May not be user-friendly.
Fossil fuel, therefore
contributes to
Greenhouse Gas Emissions
(GHG) emissions.
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RISKS

Solar lighting

A litre of light

Compact Flourescent
Lamps (CFLs)

LED lights

LPG lamp

yy Risk of theft if left
unattended or solar panel
installed on the roof.

yy There is the risk of
falling from the roof
and possibly injuring
occupants, if not
well installed.

yy Contain a small
amount of mercury
– less than 5mg
yy Electricity can cause
fire or electrocution
if illegally connected

yy Electricity can cause
fire or electrocution if
illegally connected

yy Risk of gas tank
explosions in the informal
settlements that may
lead to fatal shack fires
IF not properly used.
yy Distributor cost recovery
yy Assurance of LPG supply.

Candles
Fuel type

Paraffin lamp

Incandescent

Paraffin

Electricity

Capital cost

R2.50

R25

Monthly operating
costs

R37.50

R91

R10.50

Pros

yy Easy to use
yy Easily accessible

yy Easy to use
yy Easily accessible

yy Easy to use
yy Safe and clean fuel
yy Contains no mercury
yy Short-term life span
yy Cheap

Cons

yy Low light output – thus
limits night activities e.g.
children doing homework
yy Polluting
yy Leaves soot deposits
inside dwelling

yy Low light output – thus limits night
activities e.g. children doing homework
yy The glass shield easily breaks
yy Leaves soot deposits inside dwelling
yy Polluting

yy Not very durable – glass or
filament can break easily

Risks

yy Poses a fire risk

yy Poses a fire risk
yy Potential ingestion by children

Space heating
Space heating consumes a lot of energy in households, however unlike other energy services such as water heating
and cooking, space heating is seasonal and often occurs in winter. While a large majority of people use energy sources
such as electricity, gas and paraffin among others for space heating purposes, some households cannot afford to use
heat their homes and thus opt to wear warm clothes and use blankets to keep warm.
Table 6: A list alternative and traditional energy options for household’s space heating needs
LPG heater

Paraffin heater

Electric heater

Fuel type

LPG

Paraffin

Electricity

Capital cost

R1200

R350

From R200 depending on the brand

Monthly
operating costs

R225

R260

R186

PROS

yy High calorific value which heats efficiently
yy LPG is a clean burning fuel and reduces
indoor air pollution (health damaging
air pollutants like particulate matter)
yy Good existing distribution.
yy Very efficient for space heating provision.

yy Can also be used for
cooking purposes
yy Fuel easily accessible

yy Easy and safe to use
yy Clean fuel
yy Efficient
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LPG heater

Paraffin heater

Electric heater

CONS

yy Reliance on distributor and distribution
network – does not promote enterprise
development through SMMEs/Cooperative
yy LPG tank management is difficult (storage,
transportation) due to their sizes
yy LPG operating cost are high and are
more suitable for the middle- to
high-income earning households
yy May not be user-friendly

yy Requires adequate ventilation
yy Paraffin emits health damaging
air pollutants and negatively
affects indoor air quality
yy Leaves soot deposits
inside dwelling

yy The electricity used comes from coal
power stations cause air pollution

RISKS

yy Risk of gas tank explosions in the
informal settlements that may lead to
fatal shack fires IF not properly used.
yy Distributor cost recovery
yy Assurance of LPG supply.

yy Poses a fire risk
yy Potential ingestion by children

yy Eletricity can cause fire or electrocution
if illegally connected

Thermal insulation
Increased requirements for space heating energy sources is caused by poor household thermal efficiency. Households
that are not properly insulated have greater heating requirements and particularly houses that do not have ceilings
result in poor indoor health conditions for families. The table below introduces the variety of thermal insulation
options available for low income households.
Table 7: Thermal insulation – ceilings and insulation in low income housing
Technical Description: Reducing the flow of heat into and out of the house is one of the best ways of making a house more energy
efficient. As most heat is gained and/or lost through the roof, the best way of reducing this heat transfer is by installing a ceiling. This
creates an air gap between the living area and the roof and the air acts as an insulator. The effectiveness of a ceiling can be further
improved by adding an additional insulating material above the ceiling or using a ceiling material, which is also a good insulator.
Costs: The financial case for ceilings in low-income houses is clear cut due to the relatively low cost of the intervention and the massive
savings on both heating and cooling energy. The prices below show the relative retail costs of the materials mentioned above. Costs would
vary with bulk orders. Note when comparing costs that Isoboard is a ceiling material and insulation material built into a single product.
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Product

Cost per m2

Gypsum Board

R42.00

Insulation 40mm

R15.50

Aerolite 50mm

R22.00

Aerolite 100mm

R30.00

Isoboard 25mm *low income

R52.00

Isoboard 25mm *high income

R65.00

Isoboard 30mm

R73.50

Isoboard 40mm

R98.00

Pros

Cons

yy Energy costs for heating and cooling are drastically
reduced, which frees up money for other purposes.
yy Ceilings last for the life-time of the structure
and require little to no maintenance.
yy Indoor environment is healthier through reducing
condensation in winter (which can lead to respiratory
illness) and due to decreased heating needs, there
is also an improvement in indoor air quality where
coal and paraffin were used for heating.

yy Currently the national
housing subsidy does not
include an amount for ceiling
and insulation and therefore
these costs need to be raised
in addition to the current
subsidy for any developments
outside of the SCCCA.

Risks

Energy Impacts

Remarks

yy Achieve a 70%
improvement
in thermal
performance of the
house: warmer in
winter and cooler
in summer.

yy This technology
is very mature
as it is widely
used in almost
all mid-hi
income housing.
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Water heating
Water heating is also energy intensive like space heating and can increase energy peak demand. Most households
that do not have solar water geysers use electric stoves or kettles to heat water for bathing, washing and cooking.
To increase household energy efficiency, reduce peak demand and reduce energy costs, solar water heaters are
recommended as the best option for households. The table below introduces the options available to households
for water heating purposes.
Table 8: A list alternative and traditional energy options for household water heating needs
Hot water boxes

Solar water heater

Electric kettle

Fuel type

sun

sun

Electricity

Capital cost

R200 – R300

Low pressure system: R5000 – R6000
High pressure system: R17000 – R25000

From R70

Monthly operating costs

0

R0 (no cost if no electricity backup) – minimal

R32

PROS

yy Only heats a small amount
of water at one time

yy Free heating of water
yy Reduce peak load where electricity has been used for
water heating by electric geyser or kettle or stove.
yy Reductions in water heating energy requirements of over
50% can be expected with SWHs in mid-high income houses,
particularly when used in conjunction with a timer which
regulates when the backup electrical element is switched on.

yy Efficient and fast
yy Easy to use
yy Clean at the source

CONS

yy May not work in sunny,
but windy conditions.

yy The initial costs of SWHs are considered
prohibitive. Adequate long-term financing is
essential for any chance of mass rollout.
yy The benefits of using SWHs are not widely enough known
in the residential sector, contributing to slow uptake
(along with the absence of financing mechanisms)

RISKS

yy System maintenance must be catered for

Solar Home System (SHS)
Solar home systems (SHS) present options for unelectrified households to power small appliances in the household
such as lights, radio and TV. The table below provides a description of a typical SHS.
Table 9: Solar home systems

Solar Home Systems
Technical Description: There are a range of solar home systems emerging. This
overview is based on typical entry-level solar home systems specifications.
Solar home system Composition:
yy Distribution Box (DB) Box fused with a cell phone charger socket, 20A input capacity
yy 1no. 100Wp Solar Panel and roof-mount bracket
yy 1no. 96Ah 12V SLA Battery
yy 2no. 3W Internal LED lights with cable and pull switches
yy 1no. 2.4W External Security light with motion sensor and cable
yy External plug box for TV, Hi-Fi, Radio and DVD
yy Optional 15” TV and radio
Operation: The solar panel charges the battery via the DB Box/charge controller that
manages the generation and supply of electricity flowing to and from the battery. All loads
are connected to the DB box and the system will cut off if the battery voltage drops to a set
point. The system will automatically turn on again when the battery has been recharged.

Figure 10: Solar Home System
Components

Source: iShack Project, 2016

267

Municipal Initiatives

Fuel: The Sun
Lifespan: Panel 10 years ; DB box 10 years ; Battery 2-3 years
COST:
Capital Cost: +-R6000
Monthly Operating Cost: Operating costs can vary depending on user behaviour which will determine the maintenance requirements.
End-users can pay a monthly service fee to cover maintenance and replacement of battery costs. The system can be remotely
turned off which is the response to default in payment. End-users will also have to pay for a new battery every 2-3 years.
SAFETY FOR USERS: SHS should only be installed by qualified individuals to ensure safety. Users should be
made aware of the basic operations of the SHS as well as battery safety and maintenance.
ACCEPTANCE/ADOPTION:
Off-grid, solar home systems have been deployed in many countries to rural areas with varying levels of success. SHS technology has become
more sophisticated over recent years and is able to provide affordable, basic electricity services due to the reduction in costs of solar panels,
improved efficiencies of appliances and battery technology/longevity. Viable business models need to be implemented to ensure sustainability.
Pros

Cons

Risks

Energy Impacts

Remarks

yy Stand-alone system
yy Modular design
yy Renewable fuel source
yy Provides basic services
yy Low cost

yy Battery life
yy Requires maintenance
yy Users need to manage
their energy use

yy Battery overuse
yy Theft of components
yy Tampering / Misuse

yy Decentralised
electricity generation
yy Reduction in use of
paraffin and candles
yy Lower CO2 emissions

Solar Home Systems
are suitable for off-grid
residential and small
business applications.
Viable business models
need to be coupled
with implementation

Household energy efficiency
Energy efficiency in the home saves money and is also good for the environment as it specifically addresses climate
change. Saving energy reduces not only household energy consumption but reduces the overall demand for
resources needed to generate energy. The image below from the City of Cape Town’s electricity saving campaign
demonstrates how households can reduce household energy use. The image illustrates quick, easy and practical
tips for households to save energy, ranging from ceiling insulation to appliances and lights.
For more information please refer to the energy efficiency in buildings chapter (p63).
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Figure 11: Tips for households to be more energy efficient and reduce energy consumption

Source: City of Cape Town, 2015 http://www.savingelectricity.org.za/
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Case study 1: Exploring alternative
energy solutions for low income households:
Ga Dikgale, Polokwane
Polokwane Municipality has an Energy and Climate Change Strategy that has identified 5 Goals that address key
energy issues in the municipality. Goal 3 of the strategy is to:
“Reduce energy poverty by meeting the energy needs of residents with safe, clean, affordable
and reliable energy services”.
Thus, the municipality in partnership with Sustainable Energy Africa and the University of Limpopo started to
investigate an alternative energy services model approach that involves the municipality procuring energy
services from small scale community based energy services enterprises to address energy poverty in the
municipality.
Ga-Dikgale a sub-district of Polokwane was used as a case study. Ga- Dikgale was chosen as it is representative
of most of the sub-districts of Polokwane in terms of infrastructure and development. The population live
in dwellings that range from shacks and mud houses, to brick houses. The majority of the population is
economically disadvantaged in an area characterised by high unemployment rates, poor road infrastructure and
service delivery.
This project started by conducting a detailed survey in order to develop an understanding of household energy
use and household energy service “gaps” amongst the most vulnerable households. Affordability of electricity
emerged as a key challenge. Although 93% of Ga Dikgale is electrified, households run out of electricity half way
through the month and revert back to using firewood and paraffin to meet their energy needs.14 The survey was
conducted by the local young women from the area.
This prompted an investigation into affordable alternative energy solutions that households could use along with
electricity to ensure that households do not run out of electricity and revert back to “dirty” fuels. Five alternative
energy solutions were demonstrated to the community by the same young women who conducted the survey,
in the local language of the area. This was done so the community members understand how these alternatives
work and also to ensure that once the households receive these alternatives they are able to use them. The
Figure 14: Community workshops in Ga-Dikgale
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14 SEA and University of Limpopo (2016) Household Energy Use and Supply Survey of Dikgale Sub District of Polokwane,
http://cityenergy.org.za/uploads/resource_403.pdf
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alternative energy solutions were: solar cookers, hotbox, Tshisa hot water boxes, solar lights and energy efficient
light bulbs. While all the alternatives appealed to the community members, the hotbox was the favourite with all
the community members.
While the project could have opted to buy hotboxes from large corporate organisations and distribute them to
the community, it was decided to empower young people in the Ga Dikgale area and create job opportunities.
Thus, the same young women that had been involved in the project from the beginning were provided training
on how to run a business and also how to make hotboxes. This training was not once off but is on-going with
continuous support from SEA and the municipality.
The young women were thus able to start a hotbox production business and they were contracted to make
500 hotboxes that will be distributed to vulnerable households of Ga Dikgale. To date (May 2017) the young
women have produced 325 hotboxes and the municipality will start distributing the hotboxes to the vulnerable
households with the young women providing further demonstrations on how to use the hotbox before the
households receive them. A post-rollout survey will be conducted amongst the households that have received the
hotbox, to investigate if the households are using, and benefitting from, the hotboxes.
Figure 15: The young energy entrepreneurs with their hotboxes

Figure 16: Summary of the process undertaken in Polokwane
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If there are positive results and households are using the hotboxes, the municipality plans to adopt this project
as their own funded project and include it into their annual budget. The plan is that the municipality will then
continue distributing hotboxes to other communities in Polokwane.
This work is part of a project called “Pioneering energy service delivery models to reduce poverty and improve
social and environmental climate resilience” funded by Bread for the World.

Case study 2: Low income energy efficient
housing programmes: Joe Slovo*
The Joe Slovo settlement is situated on municipally owned land off the N2 highway, a few kilometres from the
Cape Town International Airport in the suburb of Langa, 10 km east of the Cape Town CBD. This used to be an
informal settlement which existed for almost 2 decades on the site. Now it is an established community and the
housing project has accommodated all community members. It is a national flagship housing project of the
Department of Human Settlements (DHS), showcasing a new approach to sustainable housing delivery in the
country under the Reconstruction and Development Programme (RDP) initiative.
The project was developed following the sustainable settlement principles which include, among others:
 high density dwelling achieved by double storey attached housing structures instead of stand-alone
structures;
 reduced service infrastructure, material use and costs (water, storm water drains, sewage, electricity) per
household due to densification,
 improved thermal performance of buildings through insulated ceilings, roof overhangs and duplex block
design (i.e. reducing external wall exposure); and improved energy services through energy efficient water
heating via gravity-fed solar water heaters (150 litre low-pressure evacuated tube solar water heating
systems).
Figure 17: Housing units in Joe Slovo. Houses are
partitioned by the wall which is in-between the back doors

Source: SEA (2014) Tackling urban energy poverty

A survey of community perceptions was undertaken
once the residents had moved into their homes. This
showed an overwhelmingly positive response to their
new homes and substantial improvement in overall
quality of life. Households in addition expressed
great satisfaction with their reduced energy cost
burdens relative to when they had been living in
shacks. For instance, the hot water that is supplied by
the solar geysers has reduced their electricity costs.
The ceilings that were installed are appreciated for
aesthetic reasons and for providing thermal comfort,
which reduces the need for space heating except on
extremely cold days.

* This case study draws extensively from two documents: Sustainable Energy Africa (2014) Tackling Urban Energy Poverty in
South Africa, Research funded by Heinrich Böll Foundation Southern Africa, Cape Town, and SEA (2014) Joe Slovo, Cape Town:
Sustainable low-income settlement densification in well located areas. Research funded by SAMSET Project.
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Case study 3: Aganang Municipality
Free Basic Energy provision model
Aganang local municipality is situated 45km west of Polokwane. It is comprised of 105 villages and divided
into 19 wards. Aganang municipality is a rural area, and has four traditional authorities. Households in this
municipality face the following challenges:
 No electricity
 Deforestation
 Use of unsafe fuels such as fire wood, paraffin and cow dung
 High poverty levels
To provide the solution to this and following the motto a “A better life for all”, using the Free Basic Alternative Energy
allowance, the municipality looked to provide low income households in the indigent list with free basic energy that
is low risk and is easily accessible/available for the households. The FBAE allowance is currently15 +\-R106 per month
under equitable share per household and in 2015 the municipality allocated +/- R2.4 million budget.
The municipality started the programme in 2010, providing 100 households with free basic energy. In 2015 the
municipality was supporting 500 households under the indigent list with:
 1 Biogel cook stove
 10L of biogel per month
 2 Lamp oils
 2L oil per month
The stove and lamps are replaced once they are damaged
but are estimated to last longer than 1 year. The stove cost
R240, 5L biogel R100, lamp R65 and oil R60. The amount of
biogel provided to the households was calculated under the
assumption that households only cook one main meal per day.
These energy services are cleaner and safer than previously
used fuels such as paraffin and cow dung. The lamp oil has no
odour and is not poisonous. All the energy sources have been
SABS approved.

Figure 18: The fuels distributed to Aganang
Municipality residents

The municipality issued tenders to local entrepreneurs to
supply the households with the energy fuels every month.
The local entrepreneurs fetched the products from the main
suppliers in Tshwane and delivered to the households on the
7th day of each month.
After reviewing the programme, the municipality decided
replace the oil lamps with solar lights. Each household was provided with two solar buddies. The initial price of
the solar lights was expensive compared to the monthly lamp oil as it cost R220 each, however the solar light is a
once-off payment compared with the need for a monthly expenditure on oil.
As of 2016 after the local government elections, Aganang has been amalgamated to different municipalities.
Parts of the municipality were amalgamated to Polokwane municipality, which has decided to continue with the
programme.
15 2015 prices
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Case study 4: iShack: Solar home utility
model to deliver basic electricity services
to urban informal settlements
iShack (improved Shack) has tested a model to deliver basic electricity services to urban informal areas through
a pay-for-use Solar Home System (SHS). The project has been running for 3 years at Enkanini, an informal
settlement in Stellenbosch, and has adopted a trial and error approach, leading to a vast amount of lessons
learnt. The project has been able to deliver SHS to 1 500 households to date. The project has so far received
funding from the DBSA Green Fund.
Figure 19: Enkanini informal settlement in Stellenbosch with home solar system

Source: iShack, 2016

The objective of the project is incremental in-situ upgrading of energy access in informal settlements – seen as
‘interim relief’ rather than replacing grid electrification. The SHS consists of 100 W solar panels, battery and DC
appliances (lights, phone charger and TV). The table below summarises some elements of the business models
tested. The systems are incremental and can be upgraded when additional income becomes available. As an
example, some houses have now connected a fridge to their systems.
Initial funding for the systems, the local support office and training of installers and maintenance technicians
has been provided through external grant funding including the DBSA Green Fund. In order to move
towards achieving a financially viable business model iShack negotiated with the Stellenbosch Municipality
for beneficiaries to receive the Free Basic Alternative Energy (FBAE) grant. It took 18+ months to finalise
an agreement as it involved fairly complex service procurement contracts to be developed between the
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Municipality and iShack. This FBAE money
is paid directly to iShack where it is used
to reduce household fees by roughly a
third, significantly improving demand and
acceptability of the ‘interim relief’ service.

Figure 20: iShack Agents are busy marketing and contracting
new clients

The following benefits have been noted by
Enkanini residents:
 Increased safety for women at night
because of the solar lights
 Reduced fire accidents in the area
 Reduced exposure to respiratory disease
and fire risks.
 Improved quality of life, dignity, access to
entertainment, news and current affairs.

Source: iShack (2017)

 Additional stimuli and support for
children to development literacy and
language.
 Improved ability to communicate via readily accessible cell-phone charging
Table 9: Enkanini informal settlement with solar home system elements of the business models tested
Type of
housing

Unelectrified Informal housing (urban)

Energy needs

Previous energy usage and
costs (before projects)

Initial model*
Fixed
monthly fee

Lighting

R3.00/day paraffin =
+/- 90 rands/month

R80.00/month

Type of
housing

Unelectrified Informal housing (urban)

New models
being tested
Pay as you go

FBE** + maintenance

Solar home
system

Payment of a system’s deposit + R20.00 call out fee for required
maintenance + R700.00 battery replacement when needed

Phone
charging
TV
Cooking

+ R50.00/
month
Paraffin

Optional
Optional
(alternative
cooking fuels)

* these costs include maintenance and free battery replacement
** in this new model, the service provider receives the FBAE payment of around 60R/household/month from the municipality.
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Case study 5: Providing integrated
services in Thembelihle, City Power*
Figure 19: The proposed two plate
gas stove

Source: Paul Vermeulen, presentation
(16 February 2017)

The City of Johannesburg is committed to improving energy service
delivery to households in informal settlements. Thus, the City decided
to undertake a pilot project in two informal settlements (Thembelilhe
and Lawley Station). The pilot projects seek to provide an affordable
package of innovative alternative energy options to the two
settlements, and ensuring that the basic services meet the expectations
of the residents and improve living standards.
The sites selected are also constrained in terms of the grid – although
grid connected they are at the end of the distribution line and there is
not sufficient power within the substation to service the households. To
address this, the city decided to provide households with grid electricity
supplemented by with solar PV (a 3kW micro grid tied PV system with
storage that will serve a cluster of six to twelve houses), and gas stoves.

These options are intended to support the grid particularly during peak demand when the grid has limited
capacity on the municipal bulk distribution network. A 20A ready board will allow lights to be connected and
cell phones to be charged, but it is expected that gas will provide for water heating, cooking and space heating
needs. Using an eVending system, households will be able to redeem their FBAE and purchase gas from a local
business, making it easily accessible, while also creating local jobs.
The electricity connection will be restricted or partitioned into essential and switchable non-essential circuits to
prevent overloading. Part of the pilot will include raising awareness around how to use the multiple fuel system
as well as LPG safety. The cost of maintenance will be paid from a percentage of the income generated by the sale
of electricity.
The main benefits, from a municipal perspective, of this approach are:
 Partial avoidance of the usual need within the grid electrification service for cross subsidy from business or
higher tariff customers to support O&M in low tariff customer areas, through low O&M costs of the PV panels
 High electricity savings during peak hours due to use of battery storage and LPG use
Figure 20: The proposed vending system by City Power

Source: Paul Vermeulen, presentation, 16 February 2017
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Solution to grid constraints in the area: boosting of the transmission stations would have been very costly; this
energy service package solution provides a more flexible and cost effective option.
Table 10: Thembelilhe elements of the business models tested
Type of housing

Non-Electrified Informal housing (urban)

Energy needs

Technology options chosen for the project

Upfront costs

O&M source of funding

Lighting

Grid electricity + PV connected to the grid
(3kW + storage for 6 households)

40,000 ZAR/ HH

Prepaid electricity with
FBE if indigent HH**

Phone charging
TV
Refrigeration
Small appliances
Thermal needs

LPG (Equipment supplied by the municipality)

HH will pay for the gas supply

* * this will only partially reduce the need for cross-subsidy and the risk of theft

* This case study draws extensively from a presentation made by Paul Vermeulen, City Power on the 16th of Februaray 2017.
Unless referenced otherwise, information is sourced from this document.

Case study 6: City of Cape Town
ceiling retrofit programme
In 2014, Cape Town estimated that 40000 state subsidized homes did not have ceilings. To address this
challenge the City of Cape Town decided to retrofit all the state subsidized housing that did not have insulated
ceilings. The city secured R116 million in funding from the City’s Separate Operating Account and the
Development Bank of Southern Africa’s Green Fund to be able to start retrofit the state subsidized homes.
So far the city has ran pilot projects in Kuyasa, Khayelitsha and Mamre, and this involved in installing
insulated ceilings and weatherproofing and the city has plans to expand this programme to other
areas of the city. Homes that have been retrofitted have gained significant health and comfort
benefits. For example the households have improved thermal and energy efficiency which has
reduced the need for cooling or heating the household during summer and winter respectively.
This has created significant social, economic and environmental local benefits. These include employment and the
increased capacity of local artisans as well as environmental benefits such as mitigation of global climate change.
Figure 22: Installations of ceilings at
Mamre

Figure 21: House with a ceiling
at Mamre

Source: The Kuyasa Fund, 2010

Source: The Kuyasa Fund, 2010

Mamre Ceiling Insulation Evaluation, (Phillips,
Silver, & Rowswell, 2011).

277

Municipal Initiatives

Resources
Urban Energy Resource Portal
Urban Energy Support is an information portal of relevant documents and resources, with an emphasis on
practical tools and guides to support the transition towards sustainable local energy development and a low
carbon trajectory for the country in the context of global climate change.
www.cityenergy.org.za
Documentary: Your Piece of the Sun Energy, Gender and Poverty in Urban South Africa (2016)
This is a captivating film (25 minutes long) produced by Lloyd Ross and Joelle Chesselet for Sustainable Energy
Africa, explores the challenges of energy, gender and poverty in urban South Africa. Through illuminating case
studies and interviews with people on the ground, new approaches and innovative solutions to energy service
delivery for low-income households are illustrated. This film is intended to raise discussion and awareness and
inspire innovative work in improving energy service delivery and access for low income households and in turn
improve socio-economic development.
https://www.youtube.com/watch?v=1hGPui9ls3s&t=5s
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