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Solar Water Heating

At least 50 % (volume 
fraction) volume of the 
annual average hot water 
heating requirement shall 
be provided by means other 
than electrical resistance 
heating, including but not 
limited to solar heating, 
heat pumps, and heat 
recovery from other systems 
or processes. 

SANS 204 and Building 
Regulation 10400-XA

Overview
Heating water is extremely energy intensive. Solar thermal heating of water 
can substitute the electricity typically used in heating water with an electrical 
resistance element. In terms of the new, energy efficient building regulations, 
50% of all hot water in new buildings needs to be produced by methods other 
than electrical element heating.

Solar water heating is a key technology to meet this new building requirement. 
Retrofitting of existing electrical element water heating also offers important 
energy and financial savings for residential and commercial applications. For 
low-income households who do not have an electrical geyser, the technology 
offers important health and quality of life benefits.

What is a solar water heater?

A solar water heater (SWH) uses energy from the sun to heat water. It works 
on two basic principles. Firstly, when water gets hot it rises due to density 
differences between hot and cold water (thermosiphon effect). Secondly, 
black objects absorb heat. A solar water heater collects heat from sunlight and 
irradiation through the solar collector and transfer that heat to water, which 
is then stored in a geyser or tank. Systems comprise of three main parts: the 
collector, an energy transfer fluid and the storage tank.

1. Collector: The solar collector absorbs solar radiation and transfers the 
energy, in the form of heat, to the fluid within it. The solar collector is 
generally a flat plat collector or an evacuated tube collector. More basic 
systems may be a coil of black pipe within a box or similar.

2. Transfer fluid: This is the heat transfer medium. In a direct system, the 
transfer medium is the potable water from the storage container. In an 
indirect system, the transfer fluid is generally a mix of water and glycol, 
which passes the energy to the storage container via an isolating heat 
exchanger. In areas in South Africa where temperatures drop below 
freezing, an indirect system is the best system to use.

3. Storage tank: As with a conventional geyser, the hot water storage 
container is thermally insulated to retain heat. Solar geysers are usually 
larger than electric geysers and better insulated. This allows for the 
maximisation of the solar gains. Solar water heaters are classified as either 
active or passive systems. An active system uses a pump to circulate the 
fluid/water between the collector and the storage tank. A passive system 
uses natural convection (thermosiphon) to circulate the fluid/water 
between the collector and the storage tank.



 Figure 1: Heat transfer fluid and heat exchangers
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Water pressure will also determine whether a system is a high- or low-pressure system. Some of these system differences 
are discussed in more detail below.

Direct vs indirect 

Direct systems (also called open-circuit systems) circulate water directly between the storage container and 
the collector(s), so that the water you use in your shower is the same water that has been heated in the collector. 
A direct system can only be used in areas that are frost free (never drops below freezing) and the quality of the 
water supply is suitable. The water should not be hard (water is classified as hard when it has a high calcium/lime 
or mineral content – traces of scale on the element or inside of a kettle are indicators of calcium/lime in the water 
supply).

Indirect systems (also called closed-circuit systems) have a heat transfer fluid that circulates through the collectors 
via a heat exchanger (like a jacket that surrounds the tank) that transfers heat from the collector circuit to the water 
in the storage container. Closed-circuit systems are essential in areas that are exposed to frost or freezing, because 
they are resistant to the cold. They are also used where the water is hard, as the system avoids lime scale build-up 
in the collectors. Indirect systems can require additional maintenance, as the heat transfer fluid must be checked 
and might need to be topped up.

Flat-plate vs evacuated tube

Flat-plate collectors: The main components of a flat-plate collector are a transparent front cover, collector 
housing, and an absorber. This technology has been used for over 50 years by manufacturers and has a well-
established track record of reliable performance. The type of glass used in flat-plate collectors is almost always 
low-iron, tempered glass. Being tempered, the glass can withstand significant hail without breaking, which is one 
of the reasons that flat-plate collectors are considered the most durable collector type.

Evacuated-tube collectors: This comprises two concentric tubes of glass with a vacuum in between, inside 
which is a metal absorber sheet or thermal absorbent coating with a heat pipe in the middle containing the 
heat transfer fluid. The vacuum tube admits heat from the sun (to heat the pipe) but limits heat loss back to the 
environment due to convection heat not being able to pass through the vacuum. The heat transfer fluid flows 
through the absorber directly in a U-tube or sometimes in a tube-in-tube system. A heat pipe collector contains a 
special fluid that vaporises at low temperature. The hot vapour rises in the heat pipes and warms the heat transfer 
medium in the main pipe before condensing and recirculating. The pipes must be at a certain angle to facilitate 
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Local manufacturing 
opportunity
Design of systems can be 
adapted to local material 
availability and an 
implementation programme 
can result in the establishment 
of local workshops and not 
just distribution/installation 
networks. Creating the capacity 
for the manufacture of local 
evacuated tube collectors may be 
a bit more challenging as these 
are produced at very low cost 
in China and the manufacture 
is more complex than that 
of the flat plate collectors. 

the process. Too flat or too steep an angle and the system will not work. 
Several tubes are connected to one another or to a manifold that makes 
up the solar collector. The rounded edge of the tube enables far greater 
range of solar collection.

Evacuated tube collectors are a newer technology manufactured mostly 
in China. Evacuated tubes have not yet had time to establish a track record 
of reliability. The lifespan of the vacuum varies from collector to collector, 
anywhere from 5 years to 15 years.

Evacuated tubes generally create more hot water, especially when the sun is 
weak and the weather is cold, but they have three important disadvantages. 
One is that they are more likely to break from hail (generally they can 
withstand up to golf-ball-sized hail) and other environmental conditions. 
The second is that because they are so efficient, they risk overheating in 
summer. Finally, because they are largely imported, evacuated-tube panels 
become more expensive when the Rand weaken

High Pressure vs Low Pressure

Solar water heaters can be designed to function as high- or low-pressure 
systems. Low-pressure solar water heaters provide gravity-fed hot water 
pressure only, and typically do not have a backup electrical heating 
element.

High-pressure solar water heaters provide hot water at pressures commonly 
found in homes and businesses, and have backup electrical heating 
elements to provide hot water when solar radiation is too low or at night. 

High-pressure systems are generally more expensive than low-pressure 
systems. This is because the materials used for high-pressure systems must 
be of high quality and strength in order to withstand the pressures created 
by the system. Low-pressure systems need to be durable, but do not need 
to withstand any pressure other than that generated by the weight of 
water they contain, keeping material costs down.

Low-pressure systems also do not require any additional valves to regulate 
the internal pressure of the system, further reducing costs. Low pressure 
systems are ‘gravity fed’ – therefore the higher the SWH in relation to the 
outlet, the stronger the water pressure. Mixing water, for example in a 
shower, is difficult with low-pressure systems, as the cold water supplied 
by the municipality is at a substantially higher pressure.

In South Africa, high-pressure systems are usually targeted at the mid- 
to high-income sector, to replace existing geysers, while low-pressure 
systems are targeted at the low-income sector.

Solar water heating technology is relatively simple and durable and can 
last 30+ years. They do require some maintenance, in terms of cleaning 
and removing residues once a year (lime scaling) and parts replacement, 
though usually simple parts such as valves.

Figure 2: Flat-plate collectors and 
evacuated  tube collectors

Source: New Energy

Flat-plate collectors

Evacuated tube collectors

Source: Solar Heat Exchangers
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Figure 3: Close couple systems: the collector and the tank are an integrated unit

Source: Solar Heat Exchagers

 

Installation methods

Close-couple system: This is the most energy and cost efficient and most commonly used installation. It consists 
of a roof-mounted solar collector, combined with a horizontally-mounted storage tank that is located immediately 
above the collector.

The main advantage of close-coupled solar geysers is that they require no electricity or moving parts to circulate. 
The glycol or water in the panels rises naturally when it is hot and sinks when it is cooler. This circulation is called 
the thermosiphon effect. These solar geysers have fewer parts and therefore require less maintenance. They also 
continue to work when the electricity is off.

Split systems: These refer to systems where the panels are on the roof, but the tank is not. The water storage tank 
is situated elsewhere – usually within the roof. Split systems are commonly used when the aesthetics of having a 
visible or exposed tank are a concern.

Where the tank can be installed above (higher than) the collectors, a passive system can usually still be used (using 
thermosiphon to circulate water). However, systems installed below the collectors will require the use of a small 
pump (active system) to circulate the heat (water or glycol) from the water storage tank to the panels/collectors. 
To eliminate the problem of electricity outages or in order to improve energy efficiency, some systems even use 
a solar-powered pump.

Figure 4: Water is pumped from the storage tank,  
through the collector and back again. Pump rate is  
usually controlled electronically.

cold water in

cool water in

warm water in
hot water out

controller

hot water tankelement

drain

auxilliary 
heat 
(electric  
or gas)

SPLIT COUPLED SYSTEM (active)

storage tank 
(under roof, but 
above panels)

collector

SPLIT COUPLED SYSTEM (passive)

Source: Sustainable Living Projects
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Split system installations are more customized and more expensive, but can achieve moderate improvements 
in efficiency compared to a close-coupled system: a horizontal tank exposed to the outside air will lose more 
heat at night than a tank indoors, and a vertical tank will retain more heat than a horizontal tank. This is because 
a horizontal tank has more surface area where the mixing of hot and cold water takes place, so when cold water 
comes into the geyser, the water in the geyser cools down more quickly than with a vertical geyser.

Electric element water heating backup: this has been found to be too costly for households in low income 
rollouts. In Kuyasa, Cape Town, where a rollout of solar water heaters was done the experience was that households 
rapidly switched off the back up element as they couldn’t afford the cost of electrically heated hot water (pers.
com, Kuyasa 2010; Goldman, UNDP, 2010). However, in mid-income households where a conventional electric 
element geyser is being replaced, a ‘backup’ electrical heating is important as the household has an expectation 
of 24/7 hot water availability and overall costs will still be lower than before the installation.

Product and Installation quality assurance and system optimisation

The performance of a solar water heater is tested by the South African National Standards. SANS 6211 measures 
the energy collected and stored during a day using 6 representative sample days of solar irradiation typical of the 
weather in South Africa over a period of a year. The levels of efficiency are determined by quality and size of the 
collector. This is measured as a “Q factor” which must be provided for every system.

There are many components that go into an installation so it is important that there is a SABS mark (or similar 
international certification) on all components used. A proper quality installation is also essential. Installations must 
comply with SANS 10106 (The installation, maintenance, repair and replacement of domestic solar water heating 
systems) and SANS 10142-1 (The Wiring of Premises. Part 1: low-voltage installations). Certificates of Compliance 
for the plumbing work and a separate one for the electrical work will provide additional documentation of quality 
installation. All reputable systems/installments should come with a 5 year warranty on all major components.

Collectors must be orientated and inclined correctly during installation. In South Africa, collectors should face 
true north or slightly to the west to take advantage of higher irradiance in the afternoon. A deviation of 45° east 
or west is acceptable, but deviation greater than this will require larger collectors to compensate for solar losses.

Solar collectors should be placed in an area of uninterrupted sunlight. If an area is in shade between 9am and 3pm, 
another position should be found. Partial shading by obstructions during daylight hours is acceptable, provided 
the shade does not cover more than 10% of the collector’s surface area.

A timer is critical if the SWH is installed with electrical backup. Without a timer a SWH will fail to achieve the 
promised savings. The key to saving energy is to avoid heating the water with electricity just before the sun gets 
to work. It is also worth ensuring that SWH electric backup is turned off during national peak demand – saving 
the municipality costly peak demand rates. In the summer, electrical back-up may not be needed at all, and 
households should be advised to switch off the electricity to the geyser at the distribution board (DB).

A heat pump uses some electricity to power a small ‘pump’ that moves the heat, compressing it for greater effect, 
from the surrounding air into the geyser. A heat pump, like an air conditioning unit, is a vapour compression cycle, 
and works on the same principles as a refrigeration cycle. Where an air conditioning unit is used to cool air with heat 
as a by-product, a water heating heat pump can use the heat generated to further improve its heating efficiency.

Solar water heating

15

pers.com
pers.com


Figure 5: Solar energy changes for different orientations and tilt angles (this is for a site at latitude 27 degrees South)

Other efficient water heating technologies: heat pumps

Heat pumps still rely on electricity, but substantially reduce the amount of power required to achieve the 
equivalent water heating as when using an electric element. Studies confirm a typical ‘performance coefficient’ of 
4 for heat pumps, i.e. the heating capacity is 4 times the amount of electrical energy that would be required from 
a normal electrical element (Rankin and van Eldik, 20081). So, if the heat pump is powered by 1 kW of grid power 
then the heating capacity will be the equivalent of a 4 kW heating element. The saving is therefore up to 70% of 
water heating bill at times for the consumer, or about 25% of your full monthly electricity usage (similar to solar 
water heaters). The exact saving is dependent on consumer usage patterns, ambient temperatures and humidity 
of the area.

A detailed comparative study of the relative cost of a heat pump vs a SWH (200 litres with electrical backup) 
indicate that heat pumps are a slightly more expensive option for household water heating than SWHs (Janisch, 
20082). However, they offer an important option where SWH installation is not possible. It should be noted that the 
efficiency figures of a heat pump when compared to a standard electric element geyser increase with an increase 
in the ambient temperature. Relative efficiency will thus depend on location.

Comparative advantages of a heat pump over a SWH:

 y A heat pump works during the day and at night, and does not need to switch to an electric element on cloudy 
days, like a solar water heater does. 

 y Heat pumps can be the better option for houses with lots of surrounding trees that shade the roof, for flats and 
sectional title units, for old houses with roofs that might not support the weight of a tank, and for new houses 
where there’s no room for the tank in an attic space and the aesthetics of a roof-top tank is an issue. 

1 Rankin & van Eldik (2008) An investigation into the energy savings and economic viability of heat pump water heaters applied 
in residential and commercial sectors – a comparison with solat water heating systems. M-tech Industrial (Pty) Ltd/North-West 
University. 

2 Janisch (2008) Heat Pump/SWH Comparison SEA. The study, drawing on work done by North West University and SESSA/CEF 
can be reviewed on: http://www.cityenergy.org.za/uploads/resource_166.pdf
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 y Heat pumps also perform well in coastal areas where fog and haze can limit the performance of solar water heaters.

 y They are easy to install and take up less area than solar panels would to provide the same amount of hot water.

 y A heat pump hot water system can be integrated with the HVAC system for further savings.

 y It is an important technology for the commercial sector where large quantities of water are being heated and 
stored – such as in hotels and hospitals – and the energy savings offset the higher capital costs of the pumps.

Disadvantages or barriers:

 y The Sustainable Energy Society of Southern Africa (SESSA), based on Eskom and DoE studies, report 
disappointing results from heat pumps in the Highveld and generally for the residential sector, but also note 
that it is an important technology for commercial sector heating (www.sessa.org.za).

 y Heat pumps require regular annual maintenance (as do some solar water heaters). 

 y When the heat pump is operating it can be noisy depending on the model, its position and how it is mounted.

 y Due to the fact that heat pumps are still dependent on a supply of electricity, they are not a feasible option for 
households that are not electrified and won’t function if the electricity fails.

 y There is currently no SABS standard for heat pumps, so judging the quality of any brand or model requires a bit 
more effort by the consumer. It is important to consider the warranty offered on any heat pump sold, as well 
as any international certifications of quality, among other factors.

In South Africa the only common type of heat pump is the air-water heat pump that extracts heat from outdoor 
air and uses it to heat water. The figure below shows how this functions.

Figure 6: Air-water heat pump

Source: eThekwini Energy Office, 2016, Technologies for renewable energy and energy efficiency–How do they work?

Solar water heating

17

www.sessa.org.za


Figure 7: Kuyasa CDM project, Cape Town

Photo:  Chris G
alliers

The case for mass SWH implementation

Residential solar water heaters

The residential sector in South Africa consumes 18% of the country’s electricity; in metro and secondary cities 
the residential sector accounts for 31% of electricity sold (SEA, 20173 drawing on NERSA4, 2015 and SEA, 20155). Of 
particular issue is that most of this demand occurs over the ‘peak demand’ period, which is when electricity is 
enormously costly to supply – both nationally and for municipalities. The largest electricity consuming appliance 
in our houses is usually the electric geyser. It makes up typically 30–40% of the total electricity used in many 
households which translates to around 5% of the country’s energy consumption. A solar water heater may reduce 
this energy consumption figure by more than half. Used carefully, with a timer device, it can also shift this demand 
to off-peak periods.

The majority of South African houses do not have electric geysers installed. Householders use kettles to heat 
water for bathing and cooking. The widespread use of such geysers would further add to the national water 
heating figure for the residential sector, but the current situation represents a significant ‘repressed demand’ for 
hot water. Once a household’s economic position improves, they may install electric geysers and their energy 
consumption would rise. This represents an important opportunity to ‘leapfrog’ directly into more efficient water 
heating technology.

Solar Water Heaters (SWH’s) provide an excellent alternative for heating water. They draw on the sun to heat water 
in a clean, safe and sustainable manner. As the source of energy being used is the sun, the household is also 
protected from the inevitable increase and fluctuations in the price of electricity and other fossil fuel sources. 
Use of kettles to heat water is also a major contributor to peak demand and therefore SWH’s are an important 
solution in reducing the need for expensive new power generation and costly cross subsidy within the municipal 
distribution business.

Related to this is another important consideration in terms of reticulation infrastructure. Most low-income 
developments were planned not to have electric geysers and therefore the electricity supply to these areas is not 
designed to cope with the excessive loads created by electric geysers. As these communities inevitably develop, 
the distribution system will most likely fail under the new load and any repairs/upgrades will be extremely costly. 
By installing solar water heaters, the communities can still develop and improve their quality of life without 
straining the distribution network.

3 SEA (2017) Solar Water Heating versus Conventional Geyser Cost Benefit Analysis Spreadsheet Tool.

4 NERSA Consultation Paper, Eskom Cost of Unserved Energy Methodology, Published 25 May 2015.

5 SEA (2015) State of Energy in SA Cities.
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Figure 8: Solar water heaters in 
the city of Cape Town

Source: Suntank

Figure 9: Comparison of energy savings potential within an average South 
Africa city by energy efficiency technology.
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Commercial, institutional and industrial use of SWHs

Solar water heaters can be used effectively in several commercial applications 
(eg hotels), as well as in hospitals, clinics, boarding school hostels and old age 
homes. In addition to water heating for bathing and cleaning, SWH offers an 
important opportunity to save on cooking energy as water for food preparation 
can be pre-heated through the thermal application of the SWH. Although the 
hot water demands here may be higher than residential, the increased roof 
area of these buildings allows for more collectors to be installed. Efficiency 
figures comparable to those of the residential sector can be achieved (see 
modelling above). As the relative cost of these systems is cheaper/litre than for 
residential systems, the financial case for these units is even stronger than the 
residential cases.

Solar water heaters are not suited to replace boilers and other high temperature 
water apparatus in industry. However they can be used for preheating 
purposes, so that at least a percentage of the heating operation draws on solar, 
rather than carbon-based energy.

Solar water heating remains the technology that offers the most substantial 
energy savings.

Use of this technology can be enormously beneficial to all stakeholders – 
households, businesses, cities and national government:

 y Greater energy security and electricity system cost savings: The one million 
SWH target set by government should reduce peak demand on the grid by 
630 MW, or 1.6%146 (Maia, et al. (2011).6

 � Lower peak demand reduces the need for additional and costly 
power stations to be built – thus keeping electricity prices down. 

6 Maia et al. (2011) Green Jobs: An Estimate of the Direct Employment Potential of a 
Greening South African Economy. Industrial Development Corporation, Develop-
ment Bank of Southern Africa, Trade and Industrial Policy Strategies.

As the relative cost of 
these systems is cheaper/
litre than for residential 
systems, the financial 
case for these units 
is even stronger than 
the residential cases.
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Figure 10: Job creation potential from solar water heaters is significant 

Source: SEA.(2010). Renewable Energy Employment figures: A Synthesis of Available Studies

 � Lower peak demand reduces costs for municipalities – losses are made on the sale of electricity to the 
residential sector during costly peak periods as municipal distributors sell into the residential sector at a flat 
rate usually below the Eskom megaflex peak tariff. Where this is subsidized electricity use it is costing the 
municipality the full megaflex peak rate.

 y Local employment creation: jobs will be created in the solar water heater industry – both in manufacturing 
and system installation.

 y Carbon reduction: as water is heated mostly by the sun, a solar water heater that displaces electric geyser 
heating will reduce a city’s CO2 emissions by about 2 – 3 tons per household per year (Maia, et al., 2011).

 y Household cost savings: water heating costs for a mid to high income household can typically be reduced 
by 60% with a solar water heater resulting in a 25 – 30% saving on monthly electricity bills. With the price of 
electricity increasing steadily, the financial case for solar water heaters is very strong. Poor households spend 
proportionally far more of their income on meeting their energy needs than wealthier households. Solar water 
heating can substantially reduce the energy burden facing poor households.

 y Household quality of life: where a solar water heater is replacing “dirtier” fuels, such as paraffin, for water 
heating, a solar water heater will provide substantial health and safety benefits.

There is a huge potential in terms of energy and carbon saving, as well as peak demand shifting, in a mass rollout of 
SWHs. Despite having known this for some time, and despite national and city targets, the country is still nowhere 
near achieving this potential. South Africa has one of the highest insolation (energy from sunlight) rates in the 
world, and solar water heaters make financial sense in all scenarios. Despite this, only some 3-5% of households in 
South Africa have SWHs installed (noting that this has increased from less than 1% in 2009) – as compared with a 
country such as Israel, which has installed SWH in 60% of houses (GIZ-SAGEN, 2015).7

7 GIZ-SAGEN (2015) Review of Best Practice Solar Water Heating Implementation by Local Government Prepared by SEA. 
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Figure 11: Simple installation and robust technology, along with obvious economic, environmental and social benefits 
make solar water heaters a viable option for mass rollout

 

Source: Sustainable living projects

Table 1: Potential peak demand reduction, and energy and emissions savings from  
large-scale SWH rollout

10% 
penetration of 

SWHs 
(thousands of 

systems)
Peak demand 

reduction (MW)
Energy saving 

(GWh/yr)

Carbon 
reduction 
potential 

(thousand tons 
CO2/yr)

50% 
penetration of 

SWHs 
(thousands of 

systems)
Peak demand 

reduction (MW)
Energy saving 

(GWh/yr)

Carbon 
reduction 
potential 

(thousand tons 
CO2/yr)

100% 
penetration of 

SWHs 
(thousands of 

systems)
Peak demand 

reduction (MW)
Energy saving 

(GWh/yr)

Carbon 
reduction 
potential 

(thousand tons 
CO2/yr)

Buffalo City 19              12              42              50              96              60              210            248            191            119            420            497            

Cape Town 76              48              167            198            380            238            836            988            760            475            1,672         1,976         

Johannesburg 105            66              231            273            525            328            1,155         1,365         1,050         656            2,310         2,730         

Tshwane 56              35              124            146            282            176            619            732            563            352            1,239         1,464         

Ekurhuleni 75              47              164            194            373            233            820            969            745            466            1,639         1,937         

eThekwini 79              49              173            205            394            246            866            1,023         787            492            1,731         2,046         

King Sebata 9                6                20              23              45              28              98              116            89              56              196            231            

Mangaung 19              12              41              48              93              58              204            241            185            116            407            481            

Msunduzi 13              8                29              34              65              41              143            169            130            81              286            338            

Nelon Mandela 26              16              57              68              131            82              287            339            261            163            574            679            

Potchefstroom 3                2                7                8                16              10              35              42              32              20              70              83              

Saldanha Bay 2                1                4                5                9                6                20              23              18              11              40              47              

Sedibeng 23              14              50              59              114            71              250            295            227            142            499            590            

Sol Plaatje 5                3                10              12              24              15              52              61              47              29              103            122            

uMhlatuze 7                4                15              17              34              21              74              87              67              42              147            174            

ALL CITIES 515            322            1,133         1,340         2,576         1,610         5,667         6,698         5,152         3,220         11,334       13,395       

Assumptions (from Eskom DSM estimates):

Peak demand reduction (after diversity) 0.625 kW/household

Energy savings: 2200 kWh / system / year

Tons CO2 saved per system: 2.6 tons/yr
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Implementation
Solar water heaters are a truly sustainable solution to water heating. The benefits for the country and individual 
users are clear. They are a particularly important way to reduce middle to high income electricity consumption 
and to provide low income households with a better quality of life. It is important that municipalities start to 
engage with solar water heating as a core part of household service delivery.

The publication of the new, energy efficient National Building Regulations is a very important development. This 
ensures that all new buildings will largely be serviced through solar water, or alternative efficient heating systems. 
The National SWH  Programme, drawing on Eskom’ Multi-Year Price Determination (MYPD) and Division of Revenue 
Allocations (DORA) funding to initially subsidise high pressure SWH systems and then moving into the Social 
Programmeme with low pressure installations in poor communities, has been an important learning-by-doing 
space. City Power have run the country’s most substantial rollout – some 75–80 000 low pressure systems delivered 
in the areas of Devland, Lawley, Vlakfontein, Eldorado Park, Lenasia, Alexandra and Lehae in Johannesburg (case 
study below) – and this was achieved largely as a municipal programme.

An overview of the financial viability of the technology and some initial approaches, mechanisms and incentives 
to facilitate mass implementation and ‘kick start’ the market are outlined below.

Figure 12 – Potential cumulative energy savings  
from SWH mass rollout in Tshwane

Residential

Cumulative Energy Savings from the Installation of Solar Water Heaters-Tshwane
Scenario: 10% installed by 2010, 50% installed by 2020
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Source: SEA. (2006). City of Tswane State of Energy 

Figure 13 – Potential cumulative emissions savings  
from SWH mass rollout in Tshwane

Residential

Cumulative CO2 Savings from the Installation of Solar Water Heaters-Tshwane
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Figure 14: Sol Plaatjie Rollout 

Source: Agama Energy
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Financial feasibility of mid-high income residential SWH rollout*

Installation of SWHs in mid-high income households makes excellent financial sense, particularly in a financed, 
new build scenario. Analysis done indicates that even in the instance of retrofitting a working electric geyser the 
intervention will pay itself back over the short term (5 years).

Below are the results of the analysis for the following scenarios:

a. Retrofit working geyser: Financed (5-year and 10-year) and Cash Payment (i.e. conventional geyser being 
replaced is still working);

b. New build or burst geyser replacement: Financed (5-year and 10-year) and Cash Payment

All scenarios indicate financial viability. The financial case for the latter scenario (new build, financed) is most 
compelling. The detailed, spreadsheet analysis is available from Sustainable Energy Africa.

A standard warranty on SWH (parts and installation) is 5 years. They are anticipated to last a minimum of 7 years 
and a 15 year lifespan is considered standard. The modelling undertaken is based on a 15 year system lifespan.

The scenarios presented here assume electricity price increase of 8% per annum.

Table 2: Assumptions for SWH Analysis

SWH cost (including installation) R 22,173.00

SWH size 200 litres

SWH water heating savings (vs. conventional geyser) 60%

Average hot water use per day 150 litres

Conventional electric geyser size 200 litres

Conventional electric geyser cost 
(including installation)

R 6,500.00 (replacing broken geyser)
R 0.00 (replacing working geyser)

Current electricity price R 1.98 / kWh

Electricity increase p.a. 8%

Geyser / SWH thermostat setting 60°C

Average incoming / cold water temperature 15°C

Efficiency of electric element 95%

Finance rate 11%

Number of years financed 5 or 10

Discount rate 8%

a. Retrofit Working Geyser Analysis: Financed and Cash Payment

This scenario assumes the replacement of a working conventional geyser. If you had to finance or buy a SWH cash 
INSTEAD of buying a conventional geyser when you need to replace it anyway (i.e. when the conventional geyser 
breaks), the financial case will be even more compelling.

The combined monthly repayments and electricity costs of a SWH under a 5-year financed payment are slightly 
higher, though similar enough, to that of a financed electric geyser from year 1 – 5 and thereafter increasingly 
lower, as indicated in the graph and table below. If the repayment was extended over 10 years, then the SWH 
repayments and operational costs would be lower than that of the electric geyser from the start.

*  This part of the chapter draws extensively from: Sustainable Energy Africa (SEA). (2017) Solar Water Heating versus Con-
ventional Geyser Cost Benefit Analysis Spreadsheet Tool. Unless referenced otherwise the information is sourced from 
this document.
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Payments in the cash upfront option for a SWH retrofit are slightly higher than for a conventional geyser over year 
1 – 4; but by year 5 the cost is equivalent and payback is achieved by year 5; savings are made thereafter. If an end 
user has access to capital this is an optimal approach.

Table 3: Retrofit working geyser – figures showing combined cumulative capital and operating costs of SWH and electric 
geyser for 5 years 

Figure 15 – Retrofit working geyser:  5 years analysis 

YEAR 1 2 3 4 5 6 7 8 9 10

Conventional geyser 

Financed payments 
per month

R0 R0 R0 R0 R0 R0 R0 R0 R0 R0

Electricity bill per month R690 R690 R690 R690 R690 R690 R690 R690 R690 R690

Cumulative payments p.a. R8,276 R16,551 R24,827 R33,103 R41,378 R49,654 R57,930 R66,205 R74,481 R82,757

SWH 

Financed payments 
per month

R500 R463 R429 R397 R367 R0 R0 R0 R0 R0

Electricity bill per month R276 R276 R276 R276 R276 R276 R276 R276 R276 R276

Cumulative payments p.a. R9,310 R18,175 R26,629 R34,701 R42,421 R45,732 R49,042 R52,352 R55,662 R58,973
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Table 4: Retrofit working geyser – figures showing combined cumulative capital and operating costs of SWH and electric 
geysers for 10 years

YEAR 1 2 3 4 5 6 7 8 9 10

Conventional geyser 

Financed payments 
per month

R0 R0 R0 R0 R0 R0 R0 R0 R0 R0

Electricity bill 
per month

R690 R690 R690 R690 R690 R690 R690 R690 R690 R690

Cumulative 
payments p.a. 

R8,276 R16,551 R24,827 R33,103 R41,378 R49,654 R57,930 R66,205 R74,481 R82,757

SWH 

Financed payments 
per month

R314 R291 R269 R249 R231 R214 R198 R183 R170 R157

Electricity bill 
per month

R276 R276 R276 R276 R276 R276 R276 R276 R276 R276

Cumulative 
payments p.a. 

R7,075 R13,872 R20,410 R26,709 R32,787 R38,659 R44,342 R49,849 R55,194 R60,387

Figure 16 – Retrofit working geyser: 10 years analysis

 

YEAR 1 2 3 4 5 6 7 8 9 10

Conventional geyser 

Financed payments 
per month

R0 R0 R0 R0 R0 R0 R0 R0 R0 R0

Electricity bill per month R690 R690 R690 R690 R690 R690 R690 R690 R690 R690

Cumulative payments p.a. R8,276 R16,551 R24,827 R33,103 R41,378 R49,654 R57,930 R66,205 R74,481 R82,757

SWH 

Financed payments 
per month

R500 R463 R429 R397 R367 R0 R0 R0 R0 R0

Electricity bill per month R276 R276 R276 R276 R276 R276 R276 R276 R276 R276

Cumulative payments p.a. R9,310 R18,175 R26,629 R34,701 R42,421 R45,732 R49,042 R52,352 R55,662 R58,973
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Table 5: Retrofit working geyser – cash figures of the combined cumulative capital and operating costs of SWH  
and electric geyser

Year 1 2 3 4 5 6 7 8 9 10

Conventional geyser 

Electricity bill 
per month

R690 R690 R690 R690 R690 R690 R690 R690 R690 R690

Cumulative payments 
p.a. (capital and 
elec bill)

R8,276 R16,551 R24,827 R33,103 R41,378 R49,654 R57,930 R66,205 R74,481 R82,757

SWH 

Electricity bill 
per month

R276 R276 R276 R276 R276 R276 R276 R276 R276 R276

Cumulative payments 
p.a. (capital and 
elec bill)

R25,483 R28,794 R32,104 R35,414 R38,724 R42,035 R45,345 R48,655 R51,965 R55,276

b. New build or burst geyser replacement Analysis: Financed (5-year and 10-year) and Cash Payment

Both financed and cash scenarios assume you’re installing a new geyser in a new property, or replacing a broken/
burst geyser. In this instance, in a 5-year financed scenario, the costs of the SWH (combined capital and operating) 
are lower from year 1. The cash upfront scenario breaks even in year 3, with savings achieved thereafter. Given this 
picture, it would make no sense for a new build or geyser replacement not to fit a SWH.

Figure 17: Retrofit working geyser

Municipal Initiatives

26



Table 6: New build or burst geyser replacement – figures of the combined cumulative capital and operating costs of SWH 
and electric geyser for 5 years

Year 1 2 3 4 5 6 7 8 9 10

Conventional geyser

Financed payments 
per month

R147 R136 R126 R116 R108 R0 R0 R0 R0 R0

Electricity bill per month R690 R690 R690 R690 R690 R690 R690 R690 R690 R690

Cumulative payments 
p.a. (finance payments 
and elec bill)

R10,034 R19,938 R29,722 R39,394 R48,962 R57,238 R65,514 R73,789 R82,065 R90,341

SWH

Financed payments 
per month

R500 R463 R429 R397 R367 R0 R0 R0 R0 R0

Electricity bill per month R276 R276 R276 R276 R276 R276 R276 R276 R276 R276

Cumulative payments 
p.a. (finance payments 
and elec bill)

R9,310 R18,175 R26,629 R34,701 R42,421 R45,732 R49,042 R52,352 R55,662 R58,973

Figure 18: New build or burst geyser replacement: 5 year analysis 
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Table 7: New build or burst geyser replacement – figures of the combined cumulative capital and operating costs of SWH 
and electric geyser for 10 years

Year 1 2 3 4 5 6 7 8 9 10

Conventional geyser 

Financed payments 
per month

R92 R85 R79 R73 R68 R63 R58 R54 R50 R46

Electricity bill per month R690 R690 R690 R690 R690 R690 R690 R690 R690 R690

Cumulative payments 
p.a. (finance payments 
and elec bill)

R9,379 R18,677 R27,899 R37,051 R46,138 R55,165 R64,136 R73,055 R81,927 R90,755

SWH 

Financed payments 
per month

R314 R291 R269 R249 R231 R214 R198 R183 R170 R157

Electricity bill per month R276 R276 R276 R276 R276 R276 R276 R276 R276 R276

Cumulative payments 
p.a. (finance payments 
and elec bill)

R7,075 R13,872 R20,410 R26,709 R32,787 R38,659 R44,342 R49,849 R55,194 R60,387

Figure 19: New build or burst geyser replacement: 10 year analysis 
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Table 8: New build or burst geyser replacement – cash figures of the combined cumulative capital and operating costs of 
SWH and electric geyser

Year 1 2 3 4 5 6 7 8 9 10

Conventional geyser 

Electricity bill 
per month

R690 R690 R690 R690 R690 R690 R690 R690 R690 R690

Cumulative 
payments p.a. 
(capital and 
elec bill)

R14,776 R23,051 R31,327 R39,603 R47,878 R56,154 R64,430 R72,705 R80,981 R89,257

SWH 

Electricity bill 
per month

R276 R276 R276 R276 R276 R276 R276 R276 R276 R276

Cumulative 
payments p.a. 
(capital and 
elec bill)

R25,483 R28,794 R32,104 R35,414 R38,724 R42,035 R45,345 R48,655 R51,965 R55,276

Financial feasibility of low income residential SWH rollout

A financial case for solar water heating for low income households has been explored over the years. At one 
point it looked as if carbon financing might be able to support a financial case for low income SWH rollout and 
substantial work went into developing the large scale Clean Development Mechanisms (CDM) methodology for 
‘suppressed water heating demand’. With the collapse of the carbon market this anticipated finance stream has 
dried up. It may offer opportunities in the future, but experience to date has indicated that this is risky as well as 
being an enormously lengthy and costly (resource intensive) funding avenue.

A new ‘case’ currently being pursued is that of offsetting peak demand, which is costly electricity for the 
municipality to supply. In the residential sector peak electricity is generally purchased at Eskom’s Peak Megaflex 
tariff, but only sold on to the household at the standard domestic tariff as there is no time of use metering and 

Figure 20: New build or burst geyser replacement: cash analysis 
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billing systems in place. The distributor usually makes a loss on kWhs sold 
into the residential sector during peak (and a 100% loss where this is subsidized 
electricity). Where thermally heated water could offset kettle or stove usage for 
water heating during peak, this would make sense.

However, given that the strongest motivation in this market segment has been 
quality of life improvements and poverty alleviation, government has also 
allocated grant funding for SWH rollout. National government, within its SWH 
Social Plan, and in terms of its goal to deliver 1 million solar water heaters to 
low income households, has allocated money through the Division of Revenue 
Act (DORA) for this purpose. This programme has been halted for redesign, 
but it is anticipated that a restructured programme will be launched shortly. 
Grant funding is limited, however, and can only support a limited number of 
municipalities and households per year.

Municipalities may also consider ‘own funding’ of such rollout programmes. 
The major example has been that of City Power of the City of Johannesburg, 
which has instituted a R0.05 EEDSM levy/kWh within the high end user tariff. 
This funding stream has been used to subsidise a mass SWH rollout.

It is probably important for municipalities to bear in mind that a survey in 
Kuyasa, Khayelitsha, found that people were prepared to pay an amount for 
hot water (R20 – R30 in 2010 terms)(Goldman, 20108). Combining a subsidy to 
reduce costs with a low monthly fee payment may be an important step for 
long term sustainability of SWH rollout in low income communities. This may 
also open up the space for implementing agents to engage in a financially 
viable rollout model.

A 100 litre, low pressure solar water heater (LPS 100 litre) costs in the region of 
R3 500 and with full installation included this figure is around R7 000 (incl. VAT).

8 Goldman (2010) Kuyasa CDM Project: Renewable Energy Efficienct Technology for 
the Poor, UNDP.

Figure 21 – Customer tariffs verses megaflex 

Source: SEA. (2017). Impact of SSEG on Tswane’s Revenue

Figure 22: Low pressure solar 
water heater. 

Source: sustainable.co.za

However, given that the 
strongest motivation in 

this market segment 
has been quality of 

life improvements and 
poverty alleviation, 

government has also 
allocated grant funding 

for SWH rollout.
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Barriers to rollout and attempts to address these

A number of the barriers to SWH rollout have been addressed over the past 5 years.

Regulation has been developed in terms of the new, energy efficient National Building Regulations that ensures 
solar, or a highly efficient alternative, for water heating in new buildings and within substantial building renovations. 
The challenge here remains that of ensuring that these regulations are enforced and building inspectors trained 
to do this.

High upfront capital costs have long been the greatest barrier to SWH implementation and capital costs have not 
substantially come down despite the growth in the market. This barrier has been substantially resolved through 
the increase in the cost of electricity over recent years, making the financial case far stronger. Associated positive 
adjustments to this have included:

 y financing packages from banks that have been developed in response to this market opportunity;

 y the coming on board of the insurance industry to support the replacement of burst conventional electrical geysers 
with SWHs (this has been supported also by government engagement with the industry).

A lack of quality assurance relating to parts and installation and associated consumer confidence has deterred 
adoption of the technology. However, standards for better regulation and quality assurance within the industry 
have been developed (see Product and Installation quality assurance and system optimization above). Training 
for plumbers and installers has also been developed. The City of Cape Town has gone further to address these 
concerns through developing a SWH Programme that provides residents with a list of pre-approved installers.

Other barriers remain challenging:

Financing for low income SWH rollout remains a challenge. National government grant funding through the 
DORA towards the SWH Social Programme made important strides. Hopefully this programme will be resumed. 
City Power has used a ring-fenced EEDSM fund, generated from a R0.05 which is levied on the higher tariff bracket, 
to fund their programme. To date this is the most sustainable funding model in existence in the country.

Implementation challenges to Social Programme rollout, including technical and installation quality, maintenance 
shortfalls and monitoring and evaluation of projects. Many of these challenges can be addressed and substantial 
best practice lessons have been derived from the experience of the past 5 years. This will require substantial 
capacity and resources at the local level. A detailed overview of these challenges and best practice solutions to 
address them can be found in the GIZ-SAGEN: Review of best practice solar water heating implementation by local 
government (November 2015).

The absence of a clear and consistent government policy direction has hampered new technology adoption. The 
stop-start nature of the SWH policy and programmes has hindered technology adoption. Factories have had to 
be shut down due to the suspension of the programme. To mitigate this municipalities, rather than waiting for 
national government programmes, should embark on their own programme development, drawing on national 
programmes or funds when and if they become available. This can also help to rebuild manufacturer confidence 
in the market.

Local content specifications can be a double-edged sword. Local content is seen by all as being a very important 
component of the programme – particularly where it involves government support – but this needs to be done 
in a very clear and consultative manner and expedited quickly so that manufacturers can adjust with confidence. 
There have been concerns that the national requirements inadvertently pushed smaller suppliers and installers 
out of the market.

Many municipalities still maintain that they should not pursue solar water heating amongst their mid to high income 
customers as they don’t wish to suffer electricity revenue losses. This approach is short-sighted as households may 
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pursue this regardless of municipal wishes. It is better for municipalities to manage this opportunity, to reap the benefits 
(jobs, carbon emissions reduction, quality of life, reduction in costly peak consumption) that the intervention offers.

The most effective revenue loss mitigation strategy (SEA, 20149) is the decoupling of the current electricity tariffs into 
the following (1) an energy charge (to cover Eskom charges) and (2) a fixed charge (to cover distribution costs). This 
will secure the municipal business model and even allow municipalities to encourage renewable energy and energy 
efficiency within their distribution network. Additionally, business processes need to become more efficient and 
losses need to be either absorbed or minimised.

Major implementation mechanisms to consider

When considering how to go about implementing a solar water heater programme municipalities will need to 
consider different market segments (or target groups) and whether the intervention addresses new housing stock 
or existing housing stock (the retrofit market). If the full value of solar water heating is to be gained, all of these 
different target markets should be considered. The following implementation mechanisms are explored in detail 
below. These are not prescriptive, or comprehensive, but rather ideas that have been explored and which could 
be considered independently, or in combination, or variations thereof, etc.

Table 9: Solar water heater rollout mechanisms for municipalities across different housing segments

Implementation mechanism New build or retrofit Housing segment

Regulation: Enforce building regulations. New build Mid-high income

Regulation: Develop regulation (by-law) for SWHs to be a requirement for sale 
of house (similar to electricity certificate required – it could be part of this).

Retrofit market Mid-high income

Government housing delivery: Encourage developers to 
include SWHs through housing tender process.

New build Low income/govt subsidy

Municipal service delivery: Develop a SWH delivery programme 
as part of municipal service delivery and/or facilitate 
national programme delivery (retrofit market).

Retrofit Low, mid, high 
income (variably)

Municipal service delivery: For informal settlements consider simple black tubing 
on rooftops, or innovations emerging in the market place, such as the Tshisa box.

New build/retrofit Informal sector

Municipal driven or supported market-led approach:
Develop an awareness campaign and support, facilitate 
and endorse a private sector rollout.

New build (i.e. for houses installing 
geyser for first time) and Retrofit

 Mid to high income

9 Sustainable Energy Africa (2014) Impact of localised Energy Efficiency (EE) and Renewable Energy (RE) on Municipal Finances 
over the next 10 years – Summary Report.

The amended South African National Building 10400–XA Regulations
SANS 10400-XA provides the ‘deemed-to-satisfy’ requirements for compliance with the new National Building Regulations 
with regards energy usage, and SANS 204 specifies the design requirements to achieve the required levels of energy 
efficiency. These essentially require all new buildings to utilize solar thermal heating, or alternative efficiency technology, 
for water heating.

XA1 – buildings should utilise energy efficiently and reduce greenhouse gas emissions in accordance with a checklist of 
requirements.

XA2 – not more than 50% of the annual volume of domestic hot water may be heated using electricity. As most mid-
income SWHs still partially use electricity, this effectively means that all hot water must be supplied by SWHs, or 
alternatively a heat pump system.
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REGULATION

It is important that municipalities drive the enforcement of the new 
building regulations – ensuring all planning approval officials and building 
inspectorate are trained to approve plans and installations and enforce 
the law correctly. The requirement for solar water heating (or equivalent 
efficiency solution) will also help to grow and strengthen the solar water 
heater industry and market.

Municipalities should be considering what regulatory approaches may work 
in the retrofit ‘market segment’. One intervention would be including solar 
water heating as a requirement of the sale of a house. This could function 
similarly to the electricity certification process, and could even be included 
as an aspect of that certificate. This would require the municipality to pass 
a local by-law bringing this requirement into local building regulations. 
The legality of such an action by municipalities has been explored and the 
conclusion was that this was within the ambit of municipal powers and 
functions (de Visser, 200710).

GOVERNMENT HOUSING DELIVERY

Where municipalities deliver government subsidy housing, they should 
also work to ensure that solar water heating be included in the housing 
delivery. Tender documents can indicate that bidders who are able to 
include SWHs within their proposals would be advantaged. 

MUNICIPAL SERVICE DELIVERY

In this approach the municipality installs the SWH units as part of municipal 
service development (similar to installing an electricity meter). It would 
involve the appointment of service provider/s and collection of monthly 
repayments from the user via the rates or electricity billing system (if units 
are entirely grant funded this would not apply). Maintenance of the units 
would need to be built into service provider contracts, or into the City’s 
service operations.

The most extensive rollout using this model has been the low income SWH 
rollout by City Power in Johannesburg (see case study below). While this 
approach is least risky to business, it is an enormously complex process 
for municipalities, requiring extensive project management skills and a 
thorough upfront consideration of issues relating to:

 y Ownership of systems and risk. The legal indications are that ownership 
of the unit must reside with households, but this presents a huge risk in 
a low income household municipal-funded rollout where households 
cannot afford insurance, rendering the municipal investment very 
vulnerable. 

 y Contracting and quality assurance. The relationship between system 
suppliers and installers can be complex in terms of who is responsible 
when systems fail. 

10 De Visser (2007) Legal opinion on whether cities can implement efficient water 
heating bylaws, for SEA.

Figure 24: A report commissioned 
by GIZ-SAGEN provides a good 
overview of lessons learnt 
through the rollout of the national 
SWH Social Programme
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 y Maintenance of systems. Certainly in low income rollouts, households 
cannot afford to maintain units beyond a certain amount (R20 –50 is 
indicated as the maximum a poor household can spend at any one time 
on maintenance).

 y Community engagement. Experience indicates that thorough (pre, during 
and post installation) engagement should be undertaken with beneficiary 
communities for optimal results.

Further detail on these challenges and best practice in addressing them 
can be found in the GIZ-SAGEN: Review of best practise solar water heating 
implementation by local government November 2015: http://www.cityenergy.
org.za/uploads/resource_351.pdf

What about Solar Water Heaters in informal housing?

It is often feasible to provide electricity to informal settlements, but there are 
no widely available solar water heating solutions for these houses at present. 
Informal houses have little or no plumbing, which means that conventional 
solar water heating systems are not applicable. However simple, cost effective 
ideas such as coiled rubber tubing on the roof or even black water containers 
could work. New innovations are also emerging in this space, such as the hot 
water box manufactured by Tshisa. Slightly more elaborate systems, some 
involving mounting, are under development.

MUNICIPAL DRIVEN OR SUPPORTED MARKET-LED APPROACH

Given that there is a strong business case for financed solar water heater 
systems, a real opportunity presents itself for entities to provide SWHs to end 
users at attractive monthly repayments. A number of banks (notably Absa 
and Nedbank) now offer attractive financing packages for solar water heaters, 
addressing the long-standing upfront capital barrier.

This rollout model could apply in mid-high as well as low income 
communities. However, in the latter, the municipality would need to be able 
to source a secure funding stream to bring down the monthly costs (such as 
carbon finance streams, EEDSM levy, or government grants). In addition the 
municipality would need to provide a maintenance service (this approach may 
overlap strongly with the Municipal Service delivery above).

Key elements of the model include:

 y Attractive financing

 y Bulk purchase and installation to bring down unit costs

 y Effective monthly fee collection mechanisms

 y Drawing on potential additional funding – government grants, EEDSM 
subsidies, carbon finance.

Key elements of municipal involvement in order to catalyse a market-led 
approach:

 y Municipal Awareness and assurance – initiate awareness campaigns to 
inform households of the benefits and cost savings achievable through 

The Tshisha Box is a small 
mobile solar water heating box 
that heats and disinfects a small 
amount of water over a number 
of hours in the sun, providing 
a lower cost alternative to 
conventional solar water heaters.

In good sun the Tshisa box can 
heat 10 litres of water in 4 -5 
hours while also using solar 
ultra-violet to disinfect the 
water. In winter it can warm 
to 42 degrees celcius and in 
summer maximum temperatures 
of 62 degrees are achieved. It 
does not need any domestic 
plumbing system and requires 
no installation. Boxes cost in 
the range of R200 – R300.

The product is distributed 
in a flat-pack form, which 
reduces transport costs and 
offers the opportunity to 
create assembly work (and 
value-add) in assembly in 
communities where it is sold.

Figure 26: Example of a hot water 
box manufactured by Tshisa Box. 

Source: Tshisa (www.tshisa.co.za)
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SWH installation and the technology itself; build customer confidence in 
the industry through pre-approval of ‘certified’ suppliers;

 y Financing arrangements – provide information on banks that offer SWH 
financing packages; consider inclusion of financing of SWH within the rates 
or electricity billing system.

 y City provides some degree of assurance to the business entities to reduce 
their risk in terms of the scaling up required. 

The municipality would need to decide on its level of involvement. This could 
either be municipal-driven, or municipal-supported.

The model involves private sector Implementing Agent/s, with strong 
municipal support and endorsement. This has been the approach of Cape 
Town and Durban for the mid-high income ‘market segment’. Although this 
approach was explored in the Kuyasa low income delivery model it has not 
to date been successfully implemented in a sustainable way – largely due to 
the collapse of the carbon market on which the model’s financial viability was 
based.

This model places the risk on the private sector, but as there are benefits reaped 
by the municipality in terms of peak load shifting, meeting carbon targets, job 
and enterprise development, the municipality may choose to encourage the 
market through mitigating the business risk. This can be done through various 
means, including:

 y Awareness raising: running information campaigns to promote awareness 
about SWHs and the financial gains that households will reap;

 y Assurance and endorsement: many residents are uncertain about 
what installation companies are reputable and how to select units. City 
endorsement of pre-approved service providers can go a long way to 
ensuring quality of supply and creating trust amongst residents.

 y Revenue collection: municipalities who have a good record of tariff/rates 
collection may even consider offering this revenue collection facility to the 
installation companies in order to support the SWH rollout.

The National Solar Water Heater Programme

The National Solar Water Heater Programme (NSWH) was launched in 2010. 
Already the country had developed some SWH rollout experience through 
the 2009 Eskom rebate scheme. This initial rebate scheme was designed to 
assist with the energy security issues facing the country, and targeted mid-
high income users, although it was also used for low income community 
rollouts. The NSWH Programme was designed to meet a broader range of 
goals, and the Minister’s 1 million SWH campaign target. This has been run 
by the Department of Energy. The Social Programme component of the 
programme, building on the Eskom rebate schemes, delivered SWHs into a 
number of communities, but encountered some challenges.

These included system failures from substandard imported systems 
and poor installations with untrained installers. The Department is now 

Key elements that 
catalysed mass 
adoption of SWH 
technology in Tunisia
1 Stable and clear policy 

direction from government

2 Installation and systems 
quality assurance through 
certification process

3 Allow consumers to buy 
SWHs cheaply, and pay 
back over long periods

 � Subsidy to bring down cost

 � Loan mechanisms 
over a 5-year term

 � Monthly 
repayment  correspond 
to energy savings

4 Simplified adoption process

 � Repayment of the loan 
via the utility bill

 � Simplified ‘sign up’ 
procedure: consumers 
contact the SWH supplier 
and fill a form with ID 
and last utility bill, and 
installation is immediate

Source: San Giorgio Group Case Study: Prosol 
Tunisia, Climate Policy Initiative, 2012 http://
climatepolicyinitiative.org/wp-content/
uploads/2012/08/Prosol-Tunisia-SGG-Case-
Study.pdf.
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redesigning the Social Programme with the aim of developing an enhanced model for stakeholder cooperation 
and SWH installation training with a specific focus on training local people.

A project undertaken as part of the South African-German energy cooperation programme (GIZ-SAGEN) aimed at 
piloting the DOE’s enhanced model, drew the following conclusions for rollout:

 y A community-based/driven approach be adopted in all aspects and processes of implementing the pilot solar 
water heater programme from inception, planning, implementation and project hand over;

 y Roles and responsibilities of all stakeholders should be clearly outlined, discussed and agreed upon in advance 
to avoid confusion and conflicts during project rollout. Preferably, the latter should be documented and 
communicated to all including the installer/contractor;

 y A user and language-friendly installation, operation and maintenance booklet be developed with built-
in warrantees and contact details of manufactures and installers for major repairs of the solar water heater 
equipment;

 y Local skilled and unskilled labour as well as emerging contractors/SMMEs be recruited and offered employment 
and skills transfer opportunities by installers/contractors; and

 y Facilitated by the Ward Councillor/Area Committee, Community Leadership Structures, Social Facilitator and 
Community Liaison Officer, responsibilities of installers and households should be clearly delineated and 
agreed upon pre- and post-implementation of the solar water heaters.

In addition, based on detailed interviews with municipal officials, the advice is that when engaging with a national 
programme municipalities need to take the following into account and plan accordingly:

 y Local communities do not take well to projects benefitting businesses from outside of the area;

 y Any implementer must be held to the critical elements of community engagement;

 y Maintenance of the systems post installation must be catered for. Even if the municipality did not deliver the 
system, the community will turn to the municipality post installation for maintenance help or if any problem 
arise in relation to the installation.

Master Planning

Experience indicates that a municipal SWH engagement/programme should begin with a detailed Master 
Planning session that establishes the rationale for bringing solar water heating into the municipal service delivery 
framework, addresses who should drive the new initiative, how it will be funded and considers in detail some of 
the complexities and challenges that will arise during rollout.
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Municipal SWH / hot water service delivery Master Plan Development

1. Programme goal/ design of service

Establish the rational for bringing solar water heating into municipal service delivery. Consideration 
needs to be given to different municipal ‘customer’ segments and how these target groups 
would link to the service delivery framework. Consideration also needs to be given to ‘new build’ 
and ‘retrofit’ market segments. The nature of service (including life cycle of service, ownership 
of system and what this means for insurance, maintenance, etc) should be detailed. 

2. Lead department

Consider where the programmes will best align with the existing service function 
of a department: Electricity and Energy, Water, Housing, etc. It is likely to require 
the coordination amongst departments. SWH projects can require complex project 
management skills. New programmes always benefit from the drive of a ‘champion’.

3. Finance and funding

Financing of a new service framework needs consideration. Possible funding streams include:

• Service delivery charges
• National programme or grant funding 
• Internal financing (EEDSM levy)
• Combinations thereof (e.g. national programme for installation of system, but local financing of  

ongoing maintenance)
• Other sources of finance may emerge through carbon initiatives and/or energy access financing models

4. Community engagement

How will the beneficiary/target communities be identified and, where rollout is sequential, 
how are beneficiary communities selected? There will be technical and efficiency consideration 
to bear in mind (water/water quality, roof strength, location of households)

What is the process of engaging with the community (when and how and who) and 
the information to convey – noting that this will differ depending on different projects/
programmes relating to the different market segments identified. The nature of the service 
and responsibilities of all parties is vital upfront information that needs to be established. Basic 
technical information can also assist enormously with down the line system maintenance.

5. Procurement, QC and payment cycles (where the municipality will be delivering SWH systems directly)

This is complex and must consider: supply, installation, maintenance, community 
engagement, job creation and skills training – one contract or many. Can contracting 
and payment cycles be structured to ensure enterprise development? 

6. Maintenance of systems

It is critical that provision is made for the ongoing maintenance of systems. 
This is an operational cost that requires municipal resources.

7. Jobs skills and enterprise development

This is likely an important motivator for any municipality and requires thought and capacity/
resources to ensure that it is properly addressed (this is often included as a strategic goal but 
programmes fail to allocate any resources to this element of the programme). Consider strategic 
partnerships, such as with the Expanded Public Work Programme (EPWP) programme. 

A detailed analysis of best practice for all of these elements of SWH rollout by municipalities can be sourced in the GIZ-SAGEN: Review of best practice solar water heating 
implementation by local government November 2015: http://www.cityenergy.org.za/uploads/resource_351.pdf
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Figure 28: Schematic of a solar water heating rollout project cycle

Source: SEA

Figure 27: Solar water heaters in Kuyasa 

Source: Kuyasa CDM Project
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Case Study 1: The 
City of Cape Town’s 
Residential SWH 
Service Provider 

Accreditation Programme

The latest GIS count (February 2015) shows that there are 
over 46 000 SWHs installed in the Cape Town metropolitan 
area. These have contributed over R830 million into the 
economy, creating over 1 300 job years. These systems are 
reducing electricity consumption by more than 128 000 
MWh per year, and reducing carbon emissions by more 
than 132 000 tonnes per year. Households are saving over 
R270 million per year that can then circulate in the local 
economy.

This is considered partly the result of the Accredited 
Solar Water Heater (SWH) Programme of the City. This 
programme – part of the City’s broader “Save electricity” 
programme – is an intervention to promote installation 
of SWHs amongst mid-to-high income home owners, as 
electric geysers are typically responsible for about 40% 
of their consumption. Market research undertaken by the 
City indicated:

 � A willingness amongst residents to move to acquire 
energy efficient hot water systems due to rising 
electricity tariffs;

 � A lack of public knowledge of the products available 
and of their effectiveness and reliability;

 � Lack of trust: concern about the competence and sales 
ethics of installers in the market; and

 � Upfront capital sum still an inhibitor in the decision to 
acquire a SWH.

In order to address the market situation towards more 
rapid uptake of SWH technology in mid-high income 
households in the city the City of Cape Town decided to 
develop an accreditation programme. Key elements of the 
programme include:

 � Public awareness, educational, advertising and 
marketing campaign describing the technology 
involved and answering customer questions;

 � Working with local service providers to try and develop 
public confidence in the industry through vetting and 

Figure 29: Convincing figures from the  
City of Cape Town 

Source: City of Cape Town

The Accredited Solar Water 

Heater Programmeme is an 

intervention to promote the 

installation of SWHs amongst 

mid-to-high income home 

owners, as electric geysers are 

typically responsible for about 

40% of their consumption. 

Figure 30: The City’s citizen SWH awareness and 
support campaign website provides useful and 
accessible information to potential SWH buyers. 

Source: City of Cape Town www.savingelectricity.org.za
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accrediting a set of reliable service providers who will 
provide quality SWHs and expert installation and 
service. 

 � Encouraging the growth of local manufacturing 
capacity in the region for SWH components;

 � Working with local banks and other lending 
institutions to facilitate the greater availability of 
installation finance for financing product sales directly 
to customers and possibly bulk funding for suitably 
sized service providers who may wish to act as the 
lender themselves;

 � Assisting service providers if needed by offering a 
billing and collection service for installations done 
from customers. Note that this last option has not yet 
been actualised.

The City has a project management unit specifically 
dedicated to running the programme. This unit does 
the screening of applications for accreditation and 
conduct random inspections on installations to see that a 
contracted Code of Conduct has been adhered to by the 
Accredited Service Providers (ASPs). It will endeavour to 
assist in the resolution of disputes between ASP and their 
customers.

Accreditation is an extremely rigorous process in 
which the business applicant must provide detailed 
confirmation of technical capacities in line with SABS 
installation requirements and plumbing certification, 
overview of systems – SABS approved with minimum 
5-year warranties, local content guarantees, etc. Detailed 
documentation on this and the associated ASP contract 
template can be found on the City’s website or via the City 
Energy website: http://www.cityenergy.org.za/uploads/
resource_275.pdf.

Source: City of Cape Town SWH website: http://savingelectricity.org.za/pages/
water_heaters.php; and Cape Town SWH Programme Lessons Learnt 08: SWH Programme 
Explanatory Leaflet: http://www.cityenergy.org.za/uploads/resource_275.pdf.

Figure 31: The City provides endorsement of SWH 
system suppliers. 

Source: City of Cape Town 
www.savingelectricity.org.za

Figure 32: Lessons Learnt 08: SWH Programmeme 
Explanatory Leaflet

Source: City of Cape Town 
http://www.cityenergy.org.za/uploads/resource_275.pdf
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Case Study 2: 
Mass rollout of 
SWHs in low 

income households 
Johannesburg, City Power, 
City of Johannesburg*

Between 2011 and 2014 City Power, the electricity utility 
of the City of Johannesburg, ran a project that installed 
75 – 80 000 solar water heating systems on households in 
the communities of Devland, Lawley, Vlakfontein, Eldorado 
Park, Lenasia, Alexandra and Lehae. This is to date the most 
sizeable installation in the country. Despite many upheavals 
and challenges, the project achievement is huge and the 
process has generated enormous and valuable lessons. 
Although no formal evaluation has taken place, quality 
control consultants involved noted that beneficiaries felt the 
intervention was very worthwhile.

A total of R800 million was spent over the 3 year project. 
Initial project funding came through the Department of 
Energy’s DORA-funded SWH programme, but the majority 
of the rollout was funded by City Power through a DSM 
levy on their 500 kWh/month and above electricity tariff. 
The City reverted to own funding and own management 
of the programme as the national programme processes 
made procurement difficult and whether funding would be 
secured each funding round was uncertain. This meant that 
the City had limited control over the outcome of the process.

The programme contracted two different suppliers and a 
number of smaller installation companies. Tensions arose 
between the system suppliers and the installers as these had 
not worked together before and when system failures arose 
responsibility for this was disputed. Due to limited cash flow, 
smaller installer companies struggled to pay their labour 
when inspection was either not speedy enough or resulted 
in systems having to be re-done before sign off.

Quality control and monitoring included two levels of 
inspection. This first was done by the suppliers and the 
second by the contracted QC. The second was a random 

Despite many upheavals 

and challenges, the 

project achievement is 

huge and the process 

has generated enormous 

and valuable lessons

Figure 33: Field visit of municipal officials from 
Uganda and Ghana to Alexandra SWH rollout in 
December 2015. 

Source: Sustainable Energy Africa. (2015). State of Energy in South 
African Cities 

*  This case study draws extensively from the publication GIZ-SAGEN: 
Review of best practice solar water heating implementation by local 
government, prepared by Sustainable Energy Africa, November 2015: 
http://www.cityenergy.org.za/uploads/resource_351.pdf. Unless 
referenced otherwise, information is sourced from this document.
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10% sampling in which an 80% pass rate was required – or installers would be required to fix the whole batch. A 
strong ‘zero tolerance’ approach was taken on leaks and south facing orientation of systems.

Warranty on installation was 5 years. However, a major oversight in the project was that although the original 
plan for the Terms of Reference included a 3 phase approach including supply of systems, installation and 
maintenance, the maintenance aspect never made it to tender as a formal stage with decent budget allocation 
and plan. Contracts vaguely said “enable maintenance for 10 years” and ideas about developing local depots 
and staffing them were essentially unfunded.

One supplier set up one of the trained community installers to become a longer term maintenance person. They 
helped him to establish a small call centre, donated a vehicle and provided him with computer skills. Although 
this is working well and the technician has extended his business into basic plumbing services, the feeling from 
the supplier is that municipalities should be providing this service, or paying for this service, out of their service 
maintenance budgets as it is not a viable business prospect without some kind of funding support. This approach 
– of a municipal “on-ground” maintenance officer to manage solar water heater maintenance also has the 
potential to address the on-going challenge of municipal water leaks.

Learning and innovation on the job is an important element. They established demo houses as reference for 
each type of installation. These provided an opportunity to test innovation, teach installers and set the standard 
against which to measure and monitor quality of installation.

A lack of clarity, or piecemeal allocation, of project management roles and lines of communication and 
accountability added to an already complex contracting situation and community engagement process. The 
suppliers were responsible for aspects of the project beyond system supply, such as management and payment of 
the Community Liaison Officers (CLOs) and did some quality inspection.

Those involved believe that a clearer outlining of the process and establishment of clear procedures for the 
community to follow when things went wrong or they had queries about the process would have benefited the 
critical process of community engagement. On ground community engagement was found to be enormously 
challenging: in an identified community of say 2 000, there may be some 500 houses that do not have the 
correct roof orientation or strength for installation and then the installer or supplier or CLO may have their life 
threatened. One supplier graphically described being cornered between the QC saying they wouldn’t pay for an 
incorrect orientation installation and the community – “literally holding a revolver to your head, or knife to your 
throat and saying: ‘you must install or we will kill you.’”

Training of installers and labour was very well done. However, a high turnover of staff and installer management 
meant that valuable skills developed were then lost. Although the project aimed to generate jobs, this was again 
a neglected area within the tender documentation. Without budget allocation the contractors did not have 
resources to allocate to ensuring the sustainable development of jobs. The project did go on to engage Jozi@
Work, which helped to provide a more sustained development path for those employed within the project on 
short term labour contracts.
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Case study 3: Kuyasa – exploring a carbon 
market-led low income housing SWH 
rollout in Khayelitsha, Cape Town*

The Kuyasa Clean Development Mechanism (CDM) project was the first large-scale attempt to rollout SWH’s on 
a market basis in low income households. Over 2000 RDP households in Kuyasa, Khayelitsha, were fitted with 
SWHs, insulated ceilings and the supply of 2 CFLs per household. The project, led by NGO SouthSouthNorth and 
the beneficiary community, produced the project design, which was registered as the world’s first Gold Standard 
(has social upliftment value) Clean Development Mechanism (CDM) project in August 2005. AGAMA Energy was 
appointed as the implementer.

Benefits included an estimated emission reduction of 2.85 tons of CO2 per household per year and an energy 
services cost reduction of over R600 per household per year. Employment opportunities were created through 
SWH installation, ceiling installation and CFL retrofits. Human capacity was built around project design aspects, 
including energy efficiency and renewable energy.

Implementation funding was obtained from the Provincial Housing Department research grant, ICLEI 
(International Association of Local Governments) and through the Poverty Alleviation Grant from the 
Department of Environmental Affairs and Tourism. A further source of funding was anticipated to come from 
the sale of Certified Emission Reductions (CERs) at €8 per ton. At the time of project development the Net Present 
Value of the CERs would cover 30-40% of the project’s capital cost. Households were also to pay R30 per month 
for their hot water service, as on ongoing contribution.

The project ran into seriously difficulties with the collapse of the carbon market. This revenue stream was to have 
funded the management of the project, including systems maintenance, in the long term. When this revenue 
failed to materialise the project could no longer employ staff or replace damaged or failing systems. Early stands, 
made of weaker material, began to collapse and householders became angry at the potential damage to houses. 
Although the project was not undertaken by the City of Cape Town, the City has had to step in in order to avoid 
social and political fallout.

Despite challenges important lessons have been learnt in this pioneering project. These include:

 � Demand drives better materials development; only through trial and error can this be achieved;

 � Projects in low income areas, where households do not have the resources for upkeep and maintenance, should 
probably best be held by a public institution, such as a municipality, in order to avoid the risks associated with a 
private sector funded initiative;

 � Municipalities should be very aware that when things go wrong 
in SWH rollout projects developed by parties other than the 
municipality (whether other spheres of government or private or 
NGO sector), communities will lay the blame at the door of the 
municipality, or at least expect the municipality to sort out the 
problems;

 � The indications were that households were prepared to pay for hot 
water services.

*  This case study draws extensively from Goldman, M, Kuyasa CDM Project: Renewable energy efficient technology for the poor, 
UNDP, January 2010, and personal communications with City of Cape Town and Kuyasa project manager (SEA, 2014). Unless 
referenced otherwise, information is sourced from this document.

Support organisations

Figure 34: Solar water heater in Khayelitsha
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Key role-players to support implementation of Solar Water Heater projects:

Department of Energy – EEDSM Programme, including SWH Social Programme

www.doe.gov.za

Sustainable Energy Society of Southern Africa (SESSA) 

www.sessa.org.za

South African Bureau of Standards (SABS)

www.sabs.co.za
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