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Abstract 

In Cape Town, South Africa, households’ access to modern and clean energy services 

needs to be increased. However, use of coal-powered electricity stresses the 

environment and power cuts create an urgent need to reduce the demand. Solar water 

heaters (SWH) could enable increasing access and affordability of energy services in the 

townships without stressing the environment or increasing the demand for coal-powered 

electricity. However, it is an expensive solution and the majority of the city-level efforts 

still target high-consuming households. The benefits for the poor household from using 

a SWH could though outweigh the high capital investments and meet the needs of the 

city’s environmental management. The results from this study of 20 households showed 

that by having an affordable, clean and reliable source of energy for heating water, 

households were able to use more warm water for bathing and reduce their use of 

electricity and paraffin. This resulted in improvements in health and quality of life. 

Also, households’ general spending on energy was reduced, which for some enabled an 

increase in income-generating activities. The use of solar heated showers was found to 

be restricted by the issue of sharing and it is argued the benefits would be greater if each 

household had their own solar water heater. The estimated increase in water use might 

raise questions of the solutions’ future feasibility. Despite this, it can be argued that the 

changes in the households’ energy and water use are likely to result in significant 

improvements in the households’ well-being which could also benefit the city as a 

whole.  

 

 

Key words: Solar water heater, Clean energy services, Energy Poverty, Impact 

assessment, Feasibility, Urban environmental management, Brown-grey-green 

environmental agendas.  
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1. Introduction and Background 

1.1. The Development Problem 

 

Energy is essential for and enables many fundamentals of daily living (cooking, lighting 

etc.). It often enables a source of income and is a central part of a functional modern 

society. These aspects make energy an important part of human well-being. 

Nevertheless, energy use often has unwanted side-effects that have impacts on different 

scales. The spatial impacts of energy use are in great degree dependent on the types of 

energy that are used. The use of certain energy/fuels can directly affect the health of the 

user. On the widest scale energy use can release carbon dioxide and contribute to 

climate change. In developed countries, current energy transformations are focused on 

the issue of sustainability. In developing countries, in addition to this concern; equity 

and environmental justice are of great concern (McGranahan et al, 2001; Kemmler & 

Spreng, 2007: 2470-2471). These aspects are among the primary reasons motivating 

societies and households to shift into using cleaner energy.   

 

In Cape Town, South Africa, access and affordability of modern energy services is a 

problem for many households in the poor townships. Health- and quality of life- 

decreasing environmental burdens of indoor air pollution, spread of illnesses and risk of 

fire are present for many due to reliance on fuels like wood and paraffin. 

Simultaneously, levels of air pollution and energy use have rapidly increased in the city. 

The related environmental burdens (e.g. climate change) are feared to threaten the future 

economic development. Also, power cuts have become frequent due to an inability to 

meet the demand. Addressing these large scale environmental issues has become a high 

priority of the city’s environmental agenda. Focusing on the “green issues” creates a 

problem with addressing the energy related environmental burdens of the poor. The 

energy sector has two conflicting agendas as there is simultaneously a need to provide 

more, and cleaner, energy services in the townships and to reduce the electricity use in 

the city as a whole.   

 

However, synergies have been found. As a way of addressing this double challenge, 

solar water heaters have been introduced as one of the key strategies for reducing 

energy demand in the residential sector (City of Cape Town, 2006: 47-49, City of Cape 

Town, 2007b: 7, 51). Solar energy, for heating water, is seen as a good complementary 

solution to the need of “greening” the energy supply of the city. The electricity is almost 

entirely powered by coal and heating water commonly comprises 40-50% of middle- to 

high income households’ energy use (City of Cape Town, 2007b: 32; Winkler et al, 

2005: 9-10). Thus far, most of the policy efforts target the high consuming households 

due to the urgency of reducing the electricity use (James-Smith & Togeby, 2007: 16; 

Jaglin, 2009).  

 

However, solar water heaters could also enable expansion of clean energy services in 

the townships without increasing the demand for coal powered electricity. Solar water 

heaters could provide poor households with cleaner and affordable energy for their 

needs of heating water (bathing commonly being the biggest need). It could reduce the 

so called energy poverty. These positive impacts have sparked an interest for a nation-

wide up scaling of the intervention (SEA, 2009; Department of Energy, 2009b).  
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Still, the feasibility of solar water heaters in low-income settlements is debated - many 

are doubtful about going large scale with an expensive solution. Also, low-income 

households’ energy use is a relatively small proportion of the city’s overall energy use 

due to which many argue that it is not motivated out of environmental reasons (GNESD, 

n.d.:16-17; Togeby, 2007: 16, City of Cape Town, 2006: 29). However, experiences of 

the practical functionality and impacts of solar water heaters in low-income settlements 

are few.  

 

Positive impacts resulting from households’ use of solar energy could outweigh the high 

capital investments. A picture of the impacts on the households’ overall consumption of 

energy, types of fuels used, health, savings, income etc. is important for the discussion 

of feasibility because such factors could reduce poverty; improve quality of life, affect 

the overall well-being and/or the overall consumption of energy and water in the city. 

Energy interventions have impacts on different scales and therefore it is necessary to 

consider the impacts on different levels (Field & Kremer, 2005: 13).  

 

In a lot of the policy discussions regarding solar water heaters, the effects of 

macroeconomic benefits and development have been the primary focus rather than the 

wider effects of an improvement of households’ situation. (for instance by Visagie & 

Prasad 2006; Prasad, 2007; Winkler et al, 2002, SEA, 2009, Agama energy 2003). By 

installing solar water heaters also in the townships it is possible to combine the “brown” 

and “green” agendas of the urban environmental management (McGranahan et al, 

2001). It could thus be an example of a policy that integrates development strategies (in 

which the brown agenda is a part) and mitigation of climate change (green agenda).  

1.2. Objectives of the Study and Research Questions 

The aim of this study is to study and document the household-level impacts resulting 

from installation of solar water heaters in a low-income settlement of Lwandle, Cape 

Town. The point of departure is the actual usage of the solar water heaters and the 

related benefits or problems from the perspective of the households. A central focus is 

also on the ways in which the impacts are generated. Further, I will identify the 

important factors that have enabled/restricted the use of solar water heaters and the 

generation of benefits or problems.   

 

The results are then contextualized to the bigger picture of household energy use in 

order to get a picture of the contribution of the solar water heater on the so called energy 

ladder – the impacts on their overall energy and water use is studied. All this is further 

discussed in a wider context of Cape Town’s differentiated needs in the energy sector. 

The study is done with an aim of providing insights for the discussion of feasibility on 

the household level, and secondarily on the society level, as well as for the future up-

scaling of similar projects. Learning from their experiences can help to improve the 

implementation elsewhere. The specific research questions are: 

In what ways have the solar water heaters impacted on the lives of the households? 

What are the most important factors enabling/restricting the solar water heaters to become an 

asset in the lives of the households? 

In what ways can the solar water heaters contribute to advancement on the energy ladder? 
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1.3. Structure of the Thesis 
Chapter 1 is an introduction giving an overview and a motivation for the thesis. Section 

1.1 and 1.2 presents the research problem and the research questions and gives an 

overview of the background. In the sections 1.4-1.5., the context in which promotion of 

solar water heaters have become a central part of the city’s environmental agenda is 

presented in more detail. Also, the interconnections between the household-near and 

city-regional environmental burdens are discussed. These interconnections suggest that 

solar water heater could become a central part of the city’s social agenda as well. This 

argument is further put forward by the conceptual and methodological discussion 

outlined in chapter 2.  

Chapter 3 gives an overview of the research design and includes further methodological 

considerations and discussions of limitations, validity and reliability. The ethics of the 

study is also discussed. Chapter 4 introduces the study area: the township of Lwandle 

and presents results from an earlier study done in the area. Chapter 5 presents and 

discusses the results of the household interviews. Chapter 6 discusses the results 

according to the objectives of the thesis and section 6.5 concludes.  

1.4. Environmental, Social and Economic Challenges in Cape Town  

1.4.1. Brown Issues and Access to Basic Services    

A large part of the population in Cape Town is exposed to local environmental burdens 

in their neighborhood, or at their home environment, which often directly affect their 

health. Social and environmental justice and equity has been a high focus of the post-

apartheid political agenda and improvement of basic services has been a central way of 

addressing inequalities (Visser, 2000: 1691-1694; Walker, 2009: 368; Ballard et al, 

2005: 616). Relatively good progress in basic service provision has been made and as a 

result, the so called brown issues, as called by McGranahan et al (2001: 30-31) (see 

section 2.2. for more information) have been significantly reduced.    

The common causes of these burdens: (lack of) sanitation, waste and water services 

(McGranahan et al, 2001) are relatively well established and available for the residents 

(see table 1, page 9). For example, access to water is currently not a challenge for most 

people as 99% of the households are able to access piped water (see table 1). 

When reading these numbers, it still has to be kept in mind that the serviced settlements 

often have electricity, piped water, sanitation, as waste removal. But the settlements that 

are not serviced often lack most, or all, the services (Poswa, 2008). Still, all the formal 

housing areas (in which 84% of the residents live – see table 1) are serviced; making 

burdens like diarrheal and/or many infectious deceases not a big concern for most 

people in Cape Town 
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Table 1 Access to basic services in Cape Town.  

Source: Statistics South Africa (2007a: 45, 72, 107, 92, 82) 

Type of 

service 

Type of access % of 

residents  

Housing Informal                16% 

Formal 84% 

Electricity Use for lighting  94% 

Use for cooking 90% 

Use for heating  80% 

Water Piped water inside the house  81% 

Communal tap  18% 

Total: has piped water 99% 

Waste Weekly waste removal 95% 

No waste removal  1% 

Sanitation Pit latrine  0.1% 

Bucket toilet  2.9% 

No toilet  3.5% 

Total Inadequate sanitation 6 % 

     

Nevertheless, one of the most widespread brown issues present for a majority of the 

city’s residents are problems caused by inadequate access to and/or affordability of 

modern and clean, sources of energy. Even though, electricity is basically available for 

most households (see table 1), a large proportion of these rely on other fuels as well. 

Many that in theory have access to electricity are de facto left without due to high cost 

of the use and/or unreliability of the electric grid (Cousins et al 2003: 27; Annecke et al 

2008: 10; CURES, 2009, City of Cape Town, 2007a: 28, 27).  

Paraffin is widely used and accounts for 3% of the total energy use in the city (City of 

Cape Town, 2006: 29, City of Cape Town, 2007b: 25). In Khayelitsha 27% of the 

households cook with paraffin and 51% use it for heating the house (Winkler et al, 

2005: 10). Also, a 2007 energy report of the city concludes that the amount of 

households using electricity has decreased since 2003 (City of Cape Town, 2007b: 7). 

Furthermore, poor households spend a relatively large proportion of their incomes on 

energy: 10-20% (Winkler et al, 2005: 9, City of Cape Town, 2006: 29). Energy can thus 

be a significant cost burden. Middle to high-income households commonly spend only 

3-5% on energy costs.  Heating water (which is the energy demand solar water heaters 

could answer to) commonly stands for 20% of poor households’ paraffin use and is 10-

20% of their energy costs (Winkler et al, 2005: 9). 

Use of paraffin results in indoor air pollution and causes respiratory illnesses. It also has 

serious safety problems: paraffin poisonings of children and fires set off by paraffin 

stoves are not uncommon (City of Cape Town, 2006: 9, 14, 19). Also, the electric grid 

can be directly dangerous due to its partly poor condition and many self-fixed extension 

cords that may not be properly installed.  

Poor housing is another widespread cause of environmental burdens in the poor 

townships (Smith, 2005: 32). The adequacy of the commonly provided RDP housing (of 

which lot of the formal housing areas consist of) has been contested as they often have 

no insulation or access to warm water (Winkler et al., 2002: 595; Van Horen & 

Simmonds., 1998: 897-900; City of Cape Town, 2005: 29). Poor accessibility and 



10 

 

affordability of energy together with the inadequate housing, results in environmental 

burdens as many households cannot afford to use electricity for heating the house and/or 

for heating water. This can lead to increased use of paraffin. Alternatively, households 

are forced to use cold water for e.g. bathing and/or are not able to heat the house at all. 

These burdens, together with high number of people suffering from HIV/AIDS are 

among the most important factors leading to high occurrence of tuberculosis in many 

townships (City of Cape Town, 2007/2008: 2-3; Bond et al., 2009: 14, 29). The 

problems become prominent especially during the cold and windy winter months and 

the situation seriously decreases the health and quality of life for thousands of 

households in the city.   

1.4.2. Growing Consumption a Hindrance to Provision of Modern Energy Services? 

Expansion and improvement of basic services is needed, but it would also lead to 

growing consumption. This, in turn lays the ground for city-wide (grey issues) and 

global (green issues) environmental problems relating to increased consumption of 

energy and water (McGranahan et al, 2001: 23-24; City of Cape Town, 2007b: 29).  

Consumption of electricity has rapidly increased in Cape Town and the energy sector 

has recently reached a critical point where meeting the demand has become a problem. 

The city has had extensive power cuts since 2005 (City of Cape Town, 2007b: 8; 

Annecke et al, 2008: 1). Since 2008 ESKOM (the energy company) has raised the 

electricity tariffs by nearly 30% per year (see figure 1). This causes troubles for the 

city’s future economic development as it needs a price and supply wise stable source of 

energy (Jaglin, 2009: 5-6, City of Cape Town, 2007a: 28; Swiling, 2008: 268).   

 

Figure 1 Annual increase (%) in electricity tariffs 1993-2010. Based on figures from ESKOM 2010  

             (website) and City of Cape Town (2010) 

 

Further inability to meet the demand can lead to generally worsened affordability of 

electricity and thus severely increase the energy poverty (and increase the household 

environmental burdens discussed above). The electricity tariff for the low-consuming, 

so called, life-line users of electricity was raised by 30.7% last year (City of Cape 

Town, 2010).  

Moreover, the air pollution caused by production of electricity brings problems. The 

biggest source of emissions in Cape Town is electricity production (City of Cape Town, 

2007b: 27), which is dominantly powered by coal (95% of the production) (City of 

Cape Town, 2006: 10). This does not comprise a city-regional pollution problem as the 

energy is derived from a centralized national grid, and the power production happens 

elsewhere (mostly in power plants in the provinces of Mpumalanga and Gauteng: 10). 
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Despite this, coal power is extremely carbon intensive and seriously contributes to 

climate change.  

Cutting greenhouse gas emissions is seen as important for the city’s future. With 

possible higher temperatures, induced by climate change, the city’s water resources are 

at risk, wild fires could become more frequent and the local biodiversity could be 

reduced (City of Cape Town, 2006: 52, 53). The beautiful nature is also one of the most 

important drivers of economy in Cape Town due to its importance for the tourism 

industry.  

Similarly, water use has increased (Crane & Swilling, 2008: 269). Access to water is 

currently not a severe issue for the households or for the city as a whole. But uncertainty 

of the impacts of climate change combined with growing consumption is a concern 

(City of Cape Town, 2006: 52, City of Cape Town, 2007c: 7; Crane & Swilling, 2008: 

269-270). Currently 75% of the city’s fresh water supplies consist of surface water 

sources and the city has identified a need to diversify the city’s sources of water (City of 

Cape Town, 2007c: 7). Also, measures for reducing the demand has already started in 

the form of restrictions, information campaigns, recycling of grey water and 

improvement of the infrastructure (Smith, 2005: 38; City of Cape Town, 2007c: 7). Tap 

water in Cape Town is currently very good in quality, but lack of proper sanitation in 

some areas and pollutants to rives from growing amounts of waste (7% per year) 

threaten the  water quality (City of Cape Town, 2007c: 2; Utility services portfolio 

committee, 2007: 10). 

Integrated Development Plan (IDP) has become a central tool for local governments to 

address these different agendas and meeting the needs of the different stakeholders 

(Visser, 2000: 1679-1681). The city’s IDP (2007) focuses strongly on the needs of 

economic growth (also in environmental issues). This is in line with the national 

government’s GEAR-approach (Growth, Employment and Redistribution Strategy) that 

emphasizes the role of economic growth in the promotion of social justice (Ballard et al, 

2005: 616). The city wants also to promote a green image (City of Cape Town, 2006: 

33, Jaglin, 2009: 1) and is widely committed to sustainability (City of Cape Town, 

2007a). Further, the IDP makes linkages between infrastructure improvements, social 

issues and equity. Also, the Energy and Climate Change Strategy (2006) makes clear 

linkages between energy services, social and environmental equity. The different 

environmental agendas, as well as the social and economic issues tied up to them, are 

thus addressed in the IDP. The vision of sustainability (and/or social justice) will though 

be only rhetoric unless it is able to be transformed into action (Visser, 2000).  

Solutions to these problems in the energy sector are sought in both large- and small 

scale projects. Building wind power plants, increasing water power and nuclear energy 

are among the planned big scale transformations in the energy sector that focus on 

increasing capacity (City of Cape Town, 2007b: 10-11, Crane & Swilling, 2008: 267-

268). Small scale solutions are targeting areas with potential for increased energy 

efficiency and/or with possibilities for increasing use of alternative energy sources (City 

of Cape Town, 2006: 47-49, City of Cape Town, 2007b: 52-54). The residential sector 

stands for 14% of the total electricity use and contributes to 26% of the total carbon 

emissions in the city (City of Cape Town, 2007b: 24, 26). Solar water heaters are seen 

as one the most promising ways of decreasing the demand for coal powered electricity 

(City of Cape Town, 2006: 47-49, City of Cape Town, 2007b: 7, 51) and are gradually 

also seen as a possible way of improving access to clean energy services.  
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1.5. Solar Water Heaters in South Africa 

1.5.1. Solar Water Heaters 

Solar water heaters use solar radiation for heating water. It needs a storage tank for 

water, a collector surface that absorbs the heat and a heat transfer fluid that circulates 

and heats up the water (SEA, 2009: 15) (see figure 2 and 3). The passive and indirect 

solar water heaters systems that are shown in figure 2 and 3, work in two stages: a dark 

surface absorbs heat and the transfer fluid rises up to the collector tank when it is heated 

(by a natural convection process). A passive solar heating system does not need any 

additional source of energy. This can be compared to an active system that uses a pump 

to circulate the water/transfer fluid. The system being indirect refers to that the water is 

heated indirectly via the transfer liquid as an opposite to heating the water directly. 

 

1.5.2. The Context of the Growing Interest 

The residential sector stands for 18% of total energy use in South Africa (Department of 

Energy, 2009a: 8). In middle- to high income households heating water stands for 40-

50% of the domestic electricity use (City of Cape Town, 2007b: 32; Winkler et al, 2005: 

9-10; Prasad, 2007:7). For low-income electrified households heating water requires 

approximately 10% of the total electricity use. In such households paraffin is often still 

used and water heating requires about 20% of the total paraffin use (Winkler et al, 2005: 

9). 

 

Solar water heaters therefore target an end-use on the residential sector that has good 

possibilities to lower the demand significantly. The reduction would also hit the peak 

hours of usage which reduces the risk for power cuts (Department of Energy, 2008: 15; 

City of Cape Town, 2007b: 8). Further, South Africa has a very favorable radiation 

Figure 2 A solar water heater.  

Photo: by the author 

Figure 3 Solar water heaters in Lwandle. 

Photo: by the author 
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influx for utilization of solar energy: between 4.5 kWh and 6.5 kWh per square meter 

on average (Prasad, 2007:4). The interest has been steadily growing during the last ten 

years as national and local governments, energy companies, academics and NGOs have 

become increasingly engaged in the promotion of solar water heaters.    

 

Spread of solar water heaters has been promoted with various means: by offering 

incentives and by information campaigns (City of Cape Town, 2006: 33; Winkler et al, 

2005: 46).  In Cape Town the local government is currently developing a by-law that 

requires solar water heaters to be installed in every new building requiring hot water 

(City of Cape Town, 2009: 2). The planned policies are expected to have positive 

impacts on environment, employment and health (Visagie & Prasad: 2006: 3).  

 

Overall, the solar water heater industry is expected to grow and have positive effects on 

employment and skills development in the country (Prasad, 2007: 9; Visagie & Prasad 

2006: 3; Agama Energy, 2003: 43, 49, 54-55, 59). Currently energy sector is a big 

employer, offering jobs for about 250 000 people, and contributes to 15% of the 

country’s GDP (SEA, 2009: 11, Agama Energy, 2003: 6). Energy production today is 

highly centralized. With a growing solar water heater industry; jobs could be created in 

local economies. Further, diversifying the city’s energy sources would be beneficial for 

the city’s energy security (Jalglin, 2009: 20; City of Cape Town, 2007b: 15). These are 

the primary motivations for national and local governments to promote solar water 

heaters (Prasad, 2007; City of Cape Town, 2007b: 7-8).   

 

The main target of the policy efforts has so far been middle-to high income households 

with the highest electricity consumption. Low-income households’ electricity use is a 

small proportion of the city’s consumption as a whole (less than 10% according to 

James-Smith & Togeby, 2007: 15). Due to this it is often argued that solar water heaters 

in low-income settlements are not motivated from the perspective of the city’s 

environmental agenda. However, in the city’s Energy and Climate Change Strategy 

Report of 2006 it is stated that the city has insufficient data on households’ energy use 

which makes it hard to make good estimations (City of Cape Town, 2006: 29). Further, 

in 2006, in order to cut the peak electricity demand, the city launched a program in the 

township of Khayelitsha for promoting gas as a cooking fuel (Annecke et al, 2008: 1-2). 

Solar water heaters could replace another important need for electricity: heating water. 

Therefore, a picture of the households’ energy use and/or needs regarding warm water 

would be useful for getting an accurate picture of potential large-scale installations of 

solar water heaters. 

1.5.3. Solar Water Heaters in Low-Income Settlements 

Recently, interest for solar water heaters in low-income settlements has been growing 

with the increasing engagement of NGOs and academics in the matter. Sustainable 

Energy Africa (SEA), Renewable Energy & Energy Efficiency Partnership (REEEP), 

SouthSouthNorth Africa (SSN Africa) and the Energy Research Centre in University of 

Cape Town, among others, have done research and developed concepts and working 

models for solar water heaters in low-income residential sector. A handful of pilot 

projects have been initiated and research on the results and impacts on the households 

have been studied.  

 

Currently, a solar water heater (installed) costs 3500 rand (including the subsidy from 

ESKOM) (SEA, 2009: 26). A feasible model for provision of solar water heaters in low-
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income settlements is said to be so called free-for-service model where households pay 

a small monthly fee and the heaters are owned by an energy company (SEA, 2009: 25-

26). In this way, the households don’t have to buy a solar water heater but are paying 

for a service of hot water. Therefore the heaters are also maintained by the energy 

company. This model has been applied in a handful of pilot projects. Based on an 

affordability study made in Kuyasa, Cape Town (Cousins & Mahote, 2003); and 

according to calculations of Sustainable Energy Africa (2009: 26), a payback time of ten 

years would be financially feasible for low-income households. The monthly fee for the 

households would in this case be 23.97 rand.  

 

The impact assessments of the pilot projects show a positive impact resulting from 

installation of solar water heaters. People could save on electricity costs and/or use less 

paraffin that resulted in improved economy and health (Wlokas, 2009; Cousins & 

Mahote, 2003). It is also argued that solar water heaters could result in direct income-

generating activities in the form of selling warm water and/or by releasing more time for 

income-generating activities (Wlokas, 2009: 36, key informant 3, personal 

communication). Solar water heaters could also have positive impacts on empowering 

women. Annecke (2005) argued in her study about access to electricity in the township 

of Khayelitsha that modern energy services empowered women by shifting the gender 

distinctions of work towards men taking more responsibility for domestic work. Wlokas 

(2009) has also analyzed the gender aspects of having solar water heaters in Nelson 

Mandela Bay, Port Elizabeth, and they were found to save time and ease the work load 

of domestic work for women. Also, recently a low cost housing developer in Cape 

Town has started educating women to become plumbers to encourage women’s 

employment in installation and maintaining of solar water heaters in future projects 

(Key informant 2, personal communication, 2011).  

 

A report from Lwandle though shed some doubt on the functionality of solar water 

heaters in low-income residential sector in the long run. It was the first larger scale 

project with solar water heaters and the only one having used them for many years. 

Solar water heater answered to the resident’s wish of having warm water for showering 

and they were involved in choosing solar water heaters as the solution. But, the fee for 

the solar water heater was raised, many of them did not function after a few years and 

the benefits for households were not as promising as in the other pilot projects (REEEP, 

2003; Mahote, 2009). See section 4.4 for more information.  

 

Also seasonal variation in use of the solar water heaters and mixed use of fuels for 

heating water was apparent in Lwandle as well as in all the other pilot projects. These 

findings give ground for further investigation of the use and impacts of solar water 

heaters. Further, these impact assessments have been made in a pre-assumptive manner 

(focusing on specific factors seen to represent impacts on certain aspect) and partly 

suffer from being too deductive in their outlining and reasoning of the study. Pre-

assumptive framing of having certain aspects of life as a starting point for the analysis is 

restrictive: an inductive approach focusing on the solution would be more useful in 

getting a comprehensive picture of what the solar water heaters really have an impact 

on. In this way, it is possible to get a better understanding of the households’ use of 

solar water heaters, what the important aspects are for them and how these are enabled 

or restricted – e.g. what are the reasons for mixed use of fuels?  
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1.5.4. Solar Water Heaters to Offset Global Carbon Emissions? 

The positive results of the pilot projects increased the interest for installing solar water 

heaters in low-income settlements in order to improve access to clean energy. The 

conceptual and model-developing research made on the basis of these pilot projects has 

opened the possibility for financing via international carbon trade. The installation of 

solar water heaters potentially lead to reduced demand for energy and/or address the 

issue of suppressed energy demand of the households (not being able to use enough 

energy). Solar water heater projects could thus become a possible target for so called 

CDM-projects (Clean Development Mechanism). CDM is a mechanism by which richer 

countries can reach their carbon reduction goals by supporting reductions of carbon 

emissions elsewhere in the world. This functions as an income for paying the costs for 

the installation.  

 

The national government in South Africa is about to launch a programmatic CDM 

financing for solar water heaters projects (Department of Energy, 2009b: 28). Large-

scale roll-out of solar water heaters may thus become a reality in South Africa in few 

years. Similar development can be seen in Brazil where solar water heaters are 

becoming a standard in social housing programs (Café, 2010). They are also promoted 

(and becoming more common) in Botswana and Zimbabwe (Karekezi, 2002: 1063-

1064). Plans for large-scale promotion and policy development for solar water heaters 

can be seen also in Lebanon, China and Egypt (Chedid, 2002; Xiao et al., 2004, Sayigh, 

1999: 23).  

 

Solar water heaters in these countries are though mostly found in high-income 

households and/or promoted for business and public sector uses (Karekezi, 2002: 1064; 

Xiao et al 2004). Solar water heaters are also not widely seen as a solution for meeting 

the energy needs of the poor elsewhere than in South Africa, and recently, in Brazil. 

Solar solutions in general have been promoted already for a long time in developing 

countries but they have been mostly seen as an option for rural energy provision 

(Karekezi: 1063; Karekezi & Kithyoma, 2002; Prasad, 2007). Providing energy services 

for the rapidly growing number of urban poor is though a concern in many developing 

countries (Karekezi & Majoro, 2002: 1015). The development regarding solar water 

heaters in Cape Town is thus of great interest for policy makers in other countries as 

well. However, the uncertainty relating to the impacts of solar water heaters on the 

households, resulting from few experiences, is still keeping a debate about the 

feasibility of solar water heaters in low-income settlements alive.       
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2. Concepts and Methodological Considerations 

2.1. Energy Poverty and the Concept of an Energy Ladder 

I will study the impacts of installation of solar water heaters on the households by 

looking into the actual usage. The positive impacts of using energy are connected to the 

various energy services it can provide: cooking, heating, lighting etc. (CURES, 2009: 7-

8; UNDP, 2005: 8-9; Reddy 2000). Energy can be used for improving the quality of life 

and/or for productive activities that both have positive impacts on poverty reduction. 

This has also been recognized by UN in 2002 World Summit on Sustainable 

Development.  

 

Also the type of resource used for energy services is an important factor affecting 

people’s lives and livelihoods (CURES, 2009: 11-14; GNESD, n.d.: 49; UNDP, 2005: 

9-12). Reliance on so called traditional and/or commercial fuel like wood, dung or 

paraffin are a risk for health and the home environment due to inside air pollution and a 

high risk of fire. This is why using cleaner, so called modern fuels/energy, would 

improve health and quality of life. Also, factors like availability, price and other 

practical aspects connected to the fuel/energy used can affect people’s general well-

being.  

 

People are often due to lack of money forced to rely on unsafe, unreliable and/or 

expensive sources of energy/fuel (e.g. paraffin or self-fixed extension cords for 

electricity) or on highly inefficient appliances.  This is a situation that can be referred to 

as energy poverty (Department of Energy, 2009a: 21; Pachauri & Spreng, 2004).  

People are forced to non-optimal use of energy/fuels because of poverty. Often it is also 

referred to as using more than 10% of the household’s income on energy costs 

(Department of Energy, 2009a: 21; CURES, 2009: 5). Energy poverty (relating both to 

types of fuels and the cost of it) is thus a factor affecting health and creating a 

significant economic burden for poor households. 

 

An analytically interesting aspect in this sense is the poverty line (as defined in South 

Africa). This is a central aspect because it is derived by focusing on two aspects. First, 

the cost of purchasing food that covers the minimum amount of calories per day (2261) 

is considered. Second, it is identified how much households that spend this amount of 

money on food, spend on non-food purchases. These non-food purchases are assumed to 

be absolutely necessary as the households would have to compromise their food budget 

in order to buy anything more (despite that the actual objectives of the spending may 

vary) (Statistics South Africa, 2007b: 8). The poverty line is thus defined as the food 

costs plus the cost of the absolutely necessary non-food purchases. The latest definition 

for this was done for 2006 price levels and was 430 rand per capita a month (Statistics 

South Africa, 2007b: 10). Households earning under this amount, would thus have to 

compromise their food budget for buying any unnecessary non-food stuff (Statistics 

South Africa, 2007b: 8). Energy is a non-food purchase that is absolutely necessary, but 

can also be easily used for non-essential things. The households’ level of income will 

affect the purposes the energy is used for (= energy services) or how possible savings in 

energy costs will be used. This will in turn affect the impacts of an increase or decrease 

in energy use will have. These aspects of the households’ energy use will be considered. 

 

However, firstly I am going to focus on the energy services provided by solar water 

heaters and the impacts of these on the lives of the households. Further, I am going to 
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study what kinds of impacts the solar water heaters have had on the types of 

fuels/energy used by the households. In other words, I am going to study, in which ways 

they can contribute to an advancement on the so called energy ladder, which is a way of 

describing a development where households advance on a “development path” of 

energy use that relates to the kinds of fuels used. A general, or the classic, 

understanding of this development is that an increase in income will motivate a shift 

away from traditional and dirty fuels that are risky and health affecting into cleaner, 

easier and more effective fuels (see figure 4).   

 

 

Figure 4 An energy ladder. Illustrated and re-interpreted on the basis of  

Duflo et al (2008: 3), California Air Resources Board (2007) and McGranahan et al (2001: 24) 

 

However, this classic view on the theory of energy ladder has been criticized for having 

too much focus on economic theory and thus not realizing other aspects affecting 

people’s energy choices and possibilities, such as cultural values and preferences, 

availability, practical aspects, ownership etc (Hosier et. al. 1987; Masera et. al. 2000, 

Heltberg, 2004: 870-871). These aspects can hinder the adoption of new energy 

resources although money would be available (Madubanzi &Shackleton, 2006: 4081, 

4085; Kebede et. al. 2002; Campbell et. al., 2003; Heltberg, 2004: 870-871). Mixed use 

of fuels is a reality in many poor households having access to electricity.  

 

Masera et al (2000) show a different approach to the energy ladder based on a research 

conducted in Mexico, suggesting that rather than having a linear development 

dependent on income, it often is rather an inconsistent gradual development where a 

range of different factors affect fuel choices. A stock of assets will be “accumulated” by 

an interconnection of impacts followed by different fuel choices for different purposes 

in different points of time that enable people to slowly advance on the energy ladder.  

 

This is why research on households’ energy ladder should always consider energy use 

as a whole. Solar water heaters could have various positive effects that indirectly 

contribute to advancement on an energy ladder – for instance by creating income or 



18 

 

savings that enable the household to purchase more electricity. Therefore this study will 

focus on the effects of the solar water heaters on overall energy use as well as document 

and analyze the impacts of this on the households. Similarly to access and use of 

energy, changes in water use will have impacts on the lives of the households. The solar 

water heaters improve the household’s access to water – thus the effects on their water 

use, and the impacts of this, will be studied.       

 

As Masera et al (2000) among others showed, not only availability is relevant for 

studying the impacts. Therefore the actual everyday usage of the solar water heaters 

(how, when, why, for what purposes, costs etc), will also be used for identifying 

possible weak and strong sides of the energy service model (factors enabling/restricting 

to use it). For example it is possible that it is in fact contributing to more costs and 

practical difficulties. A range of studies and reports have shown a failure in upgrading 

initiatives due to inadequate information on the realities and practicalities of the 

everyday lives of many families (Hosier et al 1987; CURES, 2009; Davis, 2009; UNDP 

2005, Narayana, 2003). For instance, despite large scale electrification program in 

South Africa, energy poverty is still a widespread problem in the country (Department 

of Energy, 2009a: 19-25).  

 

Policy measures can be taken to achieve an upgrade on lower income levels (Prasad, 

2008; Campbell et. al. 2003; Madubanzi & Shackleton, 2006: 4082). Thus, 

understanding these kinds of dimensions in the energy use would be a good point of 

reference for formulating functional policy initiatives. The results of the study can be 

used for improving the energy service model and for identifying important factors that 

make it possible for households to make the solar water heater an asset.  

2.2. The Brown, Grey and Green Agendas in Urban Environmental 

Management 

The theory of the energy ladder is a useful concept for the objectives of the thesis as 

advancement on the ladder contains both an individual and a societal aspect: the 

hierarchy moves from fuels that are polluting and harmless to health into fuels that are 

less polluting and health affecting (see figure 4, page 17). Energy upgrading initiatives 

will thus have impacts on different levels of society: from individual to household and 

community - on the widest level it will contribute to increased sustainability by moving 

into less carbon intensive fuels (Field & Kremer, 2005: 13). Solar water heaters would 

be at the top of the ladder as they are not negatively affecting health and are also 

environmental friendly (see figure 4). In Cape Town, solar water heaters have another 

positive aspect – it is an off-grid source of energy that will not add to the problems of 

inadequate supply.  

 

In this way the issue refers to environmental management problems that McGranahan et 

al (2001) have described and categorized as brown, grey and green environmental 

agendas. These were discussed above in the context of Cape Town (section 1.3.). The 

different categories of environmental agendas refer not only to different types of 

burdens but also on the scale of the effects – from local, to city-regional and to global 

level (see figure 5, page 19). The scale of the effects is a central point when discussing 

feasibility. From the household’s point of view, solar water heaters would be an answer 

for reducing the brown issues. From the point of view of a society as a whole, 

installation of solar water heaters can affect both the grey and the green issues via their 

effects on energy and water use. 
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McGranahan et al (2001) have further studied these different environmental burdens in 

relation to affluence. The brown issues tend to decline with increasing affluence due to 

general improvement in infrastructure and basic services. The grey issues tend to rise 

with increasing affluence due to increased use of water, amount of pollution etc but will 

eventually decline when the affluence continues to rise, as investments are made in 

water treatment facilities etc that will reduce these burdens. The green issues are related 

to increased use of all kinds of resources that leads to pollution and waste problems and 

tend to just rise with increasing affluence (see figure 6).  

 

Further, the local scale environmental burdens have an immediate impact on e.g. health, 

where as the wider scale environmental burdens have more delayed and indirect impacts 

on human well-being (McGranahan et al, 2001: 17-18). See figure 6.   

 

Figure 6 Environmental transition in relation to affluence.  

Source: McGranahan et al (2001:17)  

With permission – Stockholm Environment Institute (SEI), 2011 

Figure 5 Brown (local), grey (regional) and green (global) environmental burdens in relation to air 

and water. Illustrated on the basis of McGranahan et al (2001: 24) 

Global - Green

Air: Contribution to carbon emissions

Water: Virtual water consumption

City-Regional - Grey

Air: Ambient air pollution

Water: River water pollution

Local - Brown

Air: Indoor air pollution

Water: Inadequate access

to water



20 

 

 

In Cape Town, the challenges are the increasing problems with green issues at the same 

time as brown issues remain an urgent problem for a large part of the city’s population. 

Distinctions between these different agendas are not clear cut and there are 

complementarities that enable addressing several agendas simultaneously (McGranahan 

et al, 2001: 39-40). Solar water heaters in the settlements lacking proper basic services 

could in the long term serve both the brown and the green agenda of the city by 

improving living conditions in the townships and reducing current and future electricity 

demand.  

 

But this is dependent on the impacts of solar water heaters. A reduction in one category 

of environmental burdens (in this case brown agenda) can add up to the bigger scale 

issues due to relocation of environmental burdens (McGranahan et al, 2001: 20-30). In 

this way, depending on the effects of solar water heaters on the overall energy and water 

use, the feasibility of solar water heaters from the society’s point of view can be 

challenged. An increase in amounts of energy or water used can in fact lead to 

increasing pollution in a bigger picture although environmental burdens in the home 

would be reduced. The impacts are relocated and will have wider effects. The impacts 

of solar water heaters on the households will be analyzed in this context as well.  

 

On the other hand, this can be set into a longer-term perspective as such an increase can 

be seen as a necessary phase on the so called environmental Kutznet’s curve. More 

resources need to be used for achieving sustainability. For instance a lot of pollution can 

be generated in the production process of solar water heaters but the shift will in the 

long term turn the development. The future challenge is to turn the rising green curve as 

well - solar water heaters could be part of the process.  

2.3. Impact Assessment an Important Tool for Policy Formulation   

The set of environmental problems found in a city are a result of more than simple 

questions of affluence, preferences or set of priorities. It is also about being capable of 

practically addressing them in the existing political and economic environment. There 

are different groups, with different economic and power relations, needing to have their 

needs met. Lately, also future generation are ”having rights” to environmental justice – 

being a strong voice for addressing the green issues (McGranahan et al, 2001: 14-15, 

37-38). Large-scale installation of solar water heaters could potentially serve the 

different environmental agendas at the same time. The results of the research will thus 

be discussed and analyzed in the wider context of the city’s and households’ set of 

environmental problems and the economic and social issues tied up to them. 

  

The question of on which level to address environmental issues is the core problem as it 

is simultaneously a question of whose environmental issues are addressed (McGranahan 

et al, 2001: 37-38). A big question is though if solar water heaters in low-income 

settlements are worth the investments in relation to the benefits. The answer depends on 

whose perspective the issue is viewed from and a comprehensive impact assessment 

will contribute to the discussion. Impact assessments are made in order to confirm the 

results of an implemented project, to learn from possible mistakes and/or what works 

and what doesn’t (Field & Kremer, 2005: 3). This study is made with these kinds of 

intentions.  
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Pandey (2001) has focused on energy policy in developing countries and stresses that 

the focus should be both on the macroeconomic effects of energy use and on the direct 

effects of specific solutions in specific sectors. Field & Kremer (2005: 13) stress that it 

is important to recognize that upgrading projects have different levels of impact. 

Focusing on the different scales of impact is important and requires attention on three 

central areas: direct program assessment (success of physical implementation, usage, 

maintenance, quality and affordability), socio-economic impact assessment (health, 

employment, security of tenure etc.) and indirect program effects (e.g. development of 

complementary infrastructure, accumulation of social capital, employment, 

macroeconomic impacts) (Field & Kremer. 2005: 13). This argument goes well in line 

with Pandey’s (2009) views on important focus areas in energy policy. This study is 

going to combine the aspects of direct program assessment and socio-economic impact 

assessment.  

 

I am going to focus on impacts of solar water heaters on the residential sector and 

highlight the possible wider impacts on the basis of these results. By combining these 

different perspectives (seeing the different levels of impacts) it is possible to get an 

integrated picture of the feasibility of the solution that can be used as a base for example 

in urban environmental management, social or economic policy. The focus has been set 

to household level as lot of the current policy discussions regarding solar water heaters 

have been done on the macroeconomic level.  

 

The International Development Research Center (IDRC) (2010) in Canada has 

developed a framework for impact assessments that further explains this logic and gives 

working definitions for the analysis that will be discussed below in section. It explains 

on a conceptual level, the interconnection between the outputs and impacts of a project, 

and further, clarifies how this is related to required inputs, and thus, feasibility.  

 

The factors to be considered in an impact assessment are (IDRC, 2010) (see also figure 

7, page 22):  

 

• Input -  (the resources and effort put in to the project)  

• Output  - (the physical outcome of the project e.g. hot water service available for 1011 

households)  

• The rate and details of usage 

• The consequences of usage (or insufficient rate of usage)  

• Who are the beneficiaries?  

 

Based on this information, assumptions of the success of the project can be made in 

regards for example to what extent the households are using the solar water heaters. 

Also, the impacts (consequences) of the usage of the solar water heaters should be 

documented in order to confirm the wanted effects of the intervention and to identify the 

beneficiaries (or possible disadvantaged parties). Further, the details of organization and 

implementation of the project should be assessed and reviewed in relation to the rate of 

use and generated impacts (IDRC, 2010) (see figure 7) – what are the factors affecting 

rate of use and how does this affect the generated impacts? 

 

Impacts (which is the bottom line reason for implementing a project) are strongly 

dependant on rates of use that are on one hand affected by the particularities of the 

project as discussed above, but also by the user’s own reasons for usage, preferences, 
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costs etc (IDRC, 2010) (see figure 7). Therefore it should be confirmed that the 

expected rate of use is achieved instead of assuming a rate of use based on the output. 

This is important for an implementing agency e.g. a municipality installing solar water 

heaters as well as for a household paying for it.  

 

 

Figure 7 Conceptual framework of an impact assessment showing the interconnection  

between the factors to be considered. Illustrated on the basis of IDRC (2010) 
 

The information of how the particularities of the project affected rates of use and the 

information about the user’s own preferences etc affecting rate of use is important for 

future implementation – it can affect the details and implementation of a next project. 

Furthermore, the project is also affected by externalities (e.g. energy costs, weather etc.) 

that can be unpredictable and affect the outcome (IDRC, 2010).  

 

Learning of the impacts of these by assessing impacts and beneficiaries of an individual 

project is thus valuable for discussions of feasibility as the cost-effectiveness of the 

project can be assessed (see figure 7). Also, possible ways of increasing the cost-

effectiveness can be identified. In this study, these aspects of the Lwandle project are 

discussed but a detailed evaluation as such is not made. This study rather aims for 

understanding the processes through which impacts are generated and what are the 

factors affecting the rate of use and, in turn, how the rate of use affects the generated 

impacts. 

 

This study is strongly focused on the impacts on the households and especially via the 

project’s effects on the households’ energy use. As such, a more context specific 

analytical framework has been developed that has focus on impacts on energy use. I 

have identified important factors possibly affecting the output and impacts of the 

Lwandle project, based on previous research done in Lwandle and on energy poverty 

and the energy ladder. These will be part of the analytical framework of the thesis. The 

framework is still conceptual, thus opening up for an open ended approach of the 

research model, which will not restrict the analysis on pre-assumed impacts. The 

analytical framework of the thesis is presented in section 3.8.   
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3. Overview of the Research Design 

3.1. Research Approach 

The study is in the first hand conceptual: it is focused on analyzing the impacts in the 

framework of the concept of an energy ladder and the different environmental agendas. 

This is on the other hand done via a case study of an implemented project and with an 

aim of offering insights for policy discussions. The focus is thus simultaneously on 

particular, detailed impacts, and the conceptual meaning of it. The weight is though on 

the conceptual aspect as the meaning is to be illustrative of solar water heaters as a 

solution rather than getting a detailed picture of the situation specifically in Lwandle. 

The focus is on the kinds of impacts generated, the ways in which the impacts are 

generated and what are the factors affecting this process. In this way, it is possible to get 

a concrete overview of the impacts and assess, and possibly improve, the 

implementation. Detailed information of impacts in the case study is though relevant for 

the policy discussion, thinking that the magnitude of the impact plays a certain role in 

being able to assess the feasibility – not least in regards to energy and water use.       

 

The study is further focused on the way an impact assessment is made. Failures in many 

top-down upgrading projects have led to an adoption of an approach that stresses the 

role of participation. The World Bank goes as far as to call the participatory approach 

“the new philosophy” in upgrading initiatives (Imparato & Ruster, 2003: 11, Moser & 

Dani, 2008: 6).  Movements like Slum Dwellers International bringing out solutions and 

ways of coping with issues developed by the slum dwellers themselves, also typify the 

development (Pieterse, 2008; Appadurai 2001; Devas 2001).  

 

This study will firstly combine features of both direct program assessments and socio-

economic impact assessment as identified by Field & Kremer (2005) (discussed above). 

Considering the participatory approach, an inductive logic will be used throughout the 

research in order to bring out their views and experiences as well as the complexity of 

the matter. I will focus on the different aspects of the solution. Identification of 

problems and benefits by the user’s themselves plays and important part. An inductive 

logic will be used but findings in previous research will to some extent frame the 

analysis. Therefore the main research approach will be semi-structured.  

3.2. Methodology 

The study will apply a qualitative approach on impact assessments. Sometimes impact 

assessments are made only by quantitative measurements of access and assumed 

outcomes based on generalizations and deductive reasoning (Field & Kremer, 2005: 6 - 

12). This is partly the case regarding the current research made on the impacts of solar 

water heaters. This might not be sufficient method considering the experience of many 

upgrading projects and the subjective and non-straight forward character of aspects 

playing in, as discussed above (Field & Kremer, 2005: 5-6; Masera, 2000). Regarding 

upgrading initiatives, assessment with qualitative approach has been identified by Field 

& Kremer (2005: 14-15) and The European Training Foundation (2008: 10-11) as a 

central complementary component for direct project assessments and socio-economic 

impact assessment. They are often used to support anecdotal evidence, secondary 

information and quantitative measurements (Field & Kremer, 2005: 14-15).  

 

In practice, it is retrospectively bringing the bottom-up perspective and participation 

that can be used in future projects. Thus often both quantitative and qualitative methods 

need to be applied in order to get a comprehensive picture of the situation. In this study, 
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the earlier structured and quantitative impact assessment of solar water heaters in 

Lwandle, made in 2009, is complemented with a qualitative assessment. 

 

The focus will be on understanding the everyday life context of the households in which 

the solar water heaters interact and affect their lives as well as on the ways in which 

they have impacted their lives. In this way, it is possible to get a picture of the different 

aspect playing in (limitations, perceptions, preferences, obstacles etc) and affecting the 

output and impacts of the project (European Training Foundation, 2008: 11; Field & 

Kremer, 2005: 5-8).  

 

It is important to realize that the users are not necessarily experts in the solution in its 

technical sense. Nevertheless, more interesting is the relative and practical functioning 

of the solution in the environment in which it is supposed to be an asset. 

3.3. Field Methods 

This thesis is built around semi-structured in-depth interviews with users of solar water 

heaters. In-depth interviews are a good way of collecting the kind of subjective and 

detailed information the study is aiming for (European Training Foundation, 2008: 11). 

The semi-structured nature of the interviews ensures that the specific areas of interest 

for this study are answered. It gives me an opportunity to cover everything central to my 

analytical framework (below) without restricting the interview only on these issues. 

Thus the results are not restricted into a pre-assumed picture of the impacts.    

3.4. Overview of the Interview Study 

All together, 25 interviews were carried out: 20 interviews with households that 

currently were using a solar water heater and additional five interviews with households 

that no longer were using a solar water heater. These five interviews were done in order 

to get a picture of such households’ realities, difficulties, access and views on the use of 

hot water and how life has been without the solar water heater. The interviews were 

done during January and February 2011.   

 

Interview persons were picked with an aim of evenly covering the whole area. This aim 

was partly restricted by the number of interviews and by the fact that the solar water 

heaters in many of the housing blocks were not working. Another criterion was that the 

interview person should be aware of the household’s use of energy and the solar water 

heater. Interviewing households of different types and sizes was also as a goal for 

selection of the interview persons.  

 

The interviews were done most of the time in the early or late afternoon at 13.00-18.00. 

At this time people were done with their morning and midday activities and would most 

probably have time for an interview. The time for doing interviews was restricted by the 

fact that it would get dark around 19.00 after which I was advised not to be in the area 

for security reasons. Due to this I was most of the time not able to reach working 

people. Interviews were therefore conducted also on weekends when they would be 

reachable. The interviews took place most of the time at their homes; sometimes on the 

yard just outside their homes. Being in the familiar home environment helped the 

interview persons to think about their daily routines. In this way I could also check if 

they were possibly forgetting something. Sometimes there would for example stand a 

gas bottle or a paraffin stove in the corner that they hadn’t thought about.  
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The interviews were done in two parts. The first part consisted of a structured 

questionnaire that aimed to get a picture of their energy use and the types fuels used, 

water use and economy (see appendix A). It was also interesting to know for what 

purposes different energy sources/fuels were being used in order to relate the increase in 

usage of a specific energy or fuel to a specific energy service and then discuss the 

impacts. The same kinds of questions were asked about their water use.  

 

The second part of the interview was an open discussion-like interview where the 

interview persons were asked to explain how they use the solar water heaters on daily 

basis and about the organizational aspects of their use. On the basis of this follow-up 

questions were asked according to what they had said. A check list of themes to be 

covered during the interview was made on the basis of previous research – making the 

interview semi-structured. See appendix A.  

 

The majority of the people in Lwandle speak Xhosa as their first language. 

Communication with the interview persons was carried out with the help of an English 

speaking interpreter. Two different interpreters were used. Both of them were not 

professionals but speak good English and have been involved in doing research. A voice 

recorder was used to enable later transcription and listening to the interviews. This will 

reduce possible errors and/or misunderstandings when analyzing the interviews.  

The interview guide was first translated into the interpreter’s mother tongue, Xhosa, in 

order to guarantee the right understanding of the questions. I also went through it with 

my contact person who knows Lwandle and its people very well and could thus tell me 

if something was irrelevant and/or missing. The interview was also tested with the 

interpreters twice before starting with the real interviews. This will further ensure the 

reliability of the research. Information on the types of information gathered will follow 

below in the section describing the analytical framework.  

3.5. Estimating the Magnitude of the Impact on Energy and Water Use 

The information about the interview persons’ patterns of energy use (types of fuels and 

appliances for heating water as well the habits and ways of washing/bathing) was used 

to calculate what the savings in energy use and money for the households would be in 

theory. The information of the common power requirements (W) of the appliances used 

for heating water, the common energy efficiency of the appliance together with the time 

needed to boil the water was used to estimate how much energy would be needed to boil 

water for one bucket of warm water. The different appliances used were compared and 

the impacts are expressed in kWh and money needed to boil the water for bathing.   

 

Estimations about impacts on water use were made by using information about their 

washing/bathing habits and general estimations about the amount of water needed for 

these activities (showering vs. bathing with buckets).  

 

3.6. Discussion of Limitations, Validity and Reliability 

The disadvantage in using a qualitative method is that it makes it harder to generalize. 

The study has no statistical relevance in regard to the number of interviews, lack of real 

reference group and longer monitoring of certain indicators of impact. Nevertheless, it is 

able to go deeper into the issues which have been revealed in quantitative assessment. 

The point is to bring out the complexity of the issue and offer new insights. For this aim 

quantitative methods and monitoring of pre-assumed impacts is a less suitable method 
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(Field & Kremer, 2005: 5-8; European Training Foundation, 2008: 10). Also the amount 

of interviews was found to be good as the saturation point of the information gathered 

was reached. The research is done in the form of a case study, which results in that a lot 

can be case specific. This, on the other hand, does not mean that the results totally lack 

relevance in other contexts. Processes seen in Lwandle, can be identified elsewhere as 

well.      

Not having a picture of their energy use before the solar water heaters were installed 

could be said to be a hindrance for assessing the impacts on energy use. This would be 

the case if the research was done only by looking at their pattern of energy use and 

assuming the processes behind the change. In this study, the point of reference has 

rather been the energy services that are replaced by solar water heaters and the amounts 

and types of energy otherwise needed for these activities. The households did use other 

means for heating water as well (therefore sort of being their own reference group) and 

the aspects of their energy use were discussed directly with them. Therefore the 

estimations are not entirely hypothetical. The results, on the other hand, are able to give 

only a snap shot based on the households current (or recent) patterns of energy use. 

Impacts over a longer period of time would require more than one study. Earlier impacts 

may or may not be captured in this study.   

Relevant for getting a picture of the impacts on energy use is also the magnitude of the 

impact – to what extent and/or how much was it affected. This was limited in that the 

exact amounts of used energy or water could not be estimated by most of the 

households. Therefore, to overcome this challenge, a theoretical estimation (calculation) 

of the impacts on energy and water use has been done based on their patterns of energy 

and water use. As the estimations are not based on actually measured energy or water 

consumption, the validity of this part of the research is obviously affected. Even so, the 

estimation is based on the appliances, the bathing habits and the sizes of the interviewed 

households. The assumptions are also well motivated and realistic. As the interviewed 

households did not have a clear picture of their water or energy use in detail; this 

method is likely to give a more accurate result than if they were asked to guess or give a 

gross estimation.  

Some results could be affected by the facts that some solar water heaters were recently 

repaired and maintained in the area. There is a possibility that the interviewed 

households have been more positive about the aspects of functionality and maintenance 

than what normally would be the case.   

The reliability of the study could be affected in that some misunderstandings during the 

interviews are possible as all the participants are non-native English speakers. I myself, 

and both of the interpreters speak English as a second language. Communication via 

interpreters is also not totally problem free. Meanings of words and sentences can get 

twisted when it is not always possible to translate word by word. Some 

misunderstandings did sometimes happen, but these were corrected and clarified.  

Also, specifically in South Africa, coming as a white outsider, to this socially tight 

community of mainly black Xhosa people is unavoidably a factor that could affect the 

results. My meeting with people was though almost exclusively positive. Being 

genuinely interested in them, their experiences and culture opened all the doors for me. I 

spent a lot of free time in the area, met and talked to lot of people, tried to learn a little 

bit of Xhosa, learned their special hand shake etc in order to get to know and get closer 

to the community. I was welcomed and had no problems with finding participants for 
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the interviews. Most people were gladly surprised to see a white person in their 

community. Some were a bit suspicious in the beginning and asking if I worked for the 

city of Cape Town, but after making clear who I was; what I wanted to do and for what 

reasons, there were no problems with getting people to talk. Because of this, I do not 

feel that the results of the study were affected by this factor. The interpreters, being 

members of this community and culture themselves, also felt that people were not being 

doubtful or uncomfortable.  

3.7. Ethics of This Study 

Lwandle has been a base for many kinds of research; not only related to solar water 

heaters. The people are thus used to researches in the area. But the other side of the coin 

is the expected outcomes. A lot of research and no action can lead to frustration and 

feeling of neglect in the area. During the last two years, there have been discussions of 

rebuilding the hostels. Currently, the process seems to have seized (key informant 2; 

interview persons) and many of my interview persons were talking about keeping these 

promises. This is why it was specifically important to tell that I was doing this study 

independently of any city authority and that their answers will be handled anonymously. 

Not making this clear could firstly affect their answers in form of what they feel 

comfortable telling me. And secondly, because it could affect what is expected of me 

and of my study. It was made clear that the study does not necessarily lead to any 

improvements. I was careful with not giving any impression of promises. 

Many things discussed in the interviews were very personal and/or sensitive in character 

and the people have told me things with the expectation that it stays anonymous. 

Therefore it is important to present the results in a way that the households and 

interview persons are not identifiable. Therefore I do not mention any names or house 

numbers. I also do not include any pictures of their houses as the area is small and it 

would be easy to identify the place.  

It was important also that the interviews were totally voluntary and I did not want to 

discourage this by giving something in return for their interviews. Getting something 

could be a primary motivation of the person to participate, which can make them 

participate even though they in fact did not want to - thus also not opening up for me. 

Alternatively, they could end up answering questions that they feel uncomfortable with. 

It could also distract the focus from their experiences and views into what they think I 

want to hear.  

After the interviews, I gave all the interview persons my contact information in South 

Africa and Sweden. I got the impression that this was very much appreciated – some 

because they felt that they were taken seriously and some because they were glad to get 

a contact to a person who possibly could help them at times. I was occasionally asked 

for help with various things. I listened … made no promises but said they could always 

contact me. 

I always tried to find a good balance between professionalism and the more personal 

communicative aspect of the interview situation so that they would on the one hand feel 

appreciated and taken seriously and on the other hand also see me as a person and feel 

comfortable. 

3.8. Analytical Framework 
In this section the analytical framework of the thesis is explained. Also, more detailed 

information about the types of information gathered is given. The logic, specific and 



28 

 

more deeply going outlining of the research questions in the context of the thesis is 

clarified.  

 

The framework is motivated by previous research on the impacts of energy use and 

access discussed in chapter. Referring to the conceptual framework on impact 

assessments discussed above, the analytical framework aims to document the impacts, 

analyzing the interconnections between the output of the project and usage and bringing 

out the factors affecting rates of use. As such, it contains all the relevant factors for 

impact assessment. The analytical framework represents also the structure and logic of 

the data gathering itself. The first aim was to get a picture of the household’s energy and 

water use. Secondly, on the basis of previous reports and studies made about solar water 

heaters and energy use; the following themes were identified to be important to cover in 

the second part of the interview: 

1. Energy services provided by SWH or other energy/fuels used due to impacts of 

 SWH 

2. Effects on other energy or water use – amount and types of fuels 

3. Mixed use of fuel for warming water – reasons, impacts 

4. What affects choice of specific energy choice/decision to use a SWH?  

5. Functionality and performance of the SWH 

6. Time 

7. Seasonal variation in use, performance, organizational matters… 

8.  Costs/economy 

9. Sharing/access 

10. Ownership 

11. Payment scheme: free-for-service 

12. Gender aspects of impacts 

 

This information will then be analyzed as will be explained below. The interconnection 

of the research questions becomes clear in figure 8, page 29.  

In what ways have the solar water heaters impacted on the lives of the households? 

The impacts are studied via the energy services solar water heaters provide, the costs, 

good and bad sides of practical usage (e.g. the issue of sharing) and the impacts of 

these. Aspects that will be considered will be conceptualized to possible improvements 

in quality of life and opened opportunities for the households to affect their situation. 

For example: have they enabled increased usage of other fuels? I what ways? Improved 

quality of life? Health? Enabled income generating activities? Has it reduced energy 

poverty? Etc. Also the gender aspect of the impacts will be considered and analyzed. 

(See figure 8, page 29) 

 

What are the most important factors for enabling/restricting the solar water heaters to 

become an asset in the lives of the households? 

 

This part outlines the important factors restricting or enabling them to use the solar 

water heater. The questions will be focusing on different aspects of the solution; e.g. the 

details of qualitative and quantitative performance, sharing, payment etc. and the user’s 

perceptions and experiences. Why are they using/not using the solar water heater? What 

are the general perceptions of the people regarding the different organization and 

institutional structure connected to the solar water heaters? Other problems? What has 

been good? (See figure 8, page 29) 
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In what ways can the solar water heaters contribute to advancement on the energy 

ladder? 

 

This part firstly outlines the households’ energy profile regarding the resources used, 

costs of using them and reason to use them. Then usage profile (rate of use, reasons for 

using/not using and costs) of solar water heaters is outlined separately and the usage is 

discussed in relation to other energy resources used. Further, the impacts of solar water 

heaters are discussed and analyzed in relation to their energy profile.  (See figure 8) 

 

 

Figure 8 A sketch of the analytical framework 

Chapter 5 presenting the results has been structured by using the logic of the data 

gathering and the analytical framework. First the energy and water profiles of the 

interviewed households are presented in section 5.2. After that the use of solar water 

heaters; their impacts and the views of the users are presented in section 5.3.  

Thereafter the accessibility and rate of use is assessed and factors affecting this are 

presented in section 5.4. Further the impacts of these factors and accessibility are 

discussed in section 5.5.  

Section 5.6 outlines the already identified impact of affected water use in greater detail. 

Section 5.7 does the same with impacts on energy use. Section 5.8 presents the impacts 

of changed patterns of energy use.  

Section 5.9 outlines the views on free-for-service model and section 5.10 discusses the 

gender aspects of the impacts. Chapter 6 will bring together the results according to the 

framework above and will discuss the results according to the aims of the study. Section 

6.5. concludes.  
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4. The Study Area: Lwandle, Cape Town 

4.1. Lwandle 

Lwandle is a small township in the municipality of Helderberg in Cape Town 

metropolitan area that is located near Strand and Somerset West areas on the east side of 

Cape Flats -  about 40 km from Cape Town CBD (See figure 9 and figure 10, page 31). 

The highway N2 provides a relatively fast transport corridor to central Cape Town.  

The settlement consists of, so called, hostels that were built during the 1950’s for the 

migrant laborers working in the nearby farms running a canning factory (Mahote, 2009: 

1; key informant 1, personal communication). Until the end of apartheid Lwandle was 

occupied only by single men. This was due to the restrictions of the pass laws of the 

time that allowed only working men to reside in the hostels area. Later on, they have 

been able to bring in their families and since then, Lwandle has grown to a community 

of about 5000 people (key informant 1, personal communication, 2011).  

Lwandle today is demographically relatively stable with most people having lived there 

for several years. In and out movement is not very rapid as often is the norm in similar 

settlements. Backyard dwellers or sharing of flats is also not common in the hostels (key 

informant 1; key informant 2, personal communication, 2011). Parts of the area consist 

of informal settlements and shacks that have been built around the hostel buildings. 

Most of the residents are black Xhosa people and originally from the province of 

Eastern Cape and consider their true home be at their homelands, rather than in Lwandle 

(key informant 1, personal communication, interview persons, Schoeman, 2009: 8). In 

2001, statistical census the average age of the residents was relatively young: 20-30 

years (Erasmus et al, 2004: 12). Majority of the people are Christians and religion is of 

great importance in their lives (Erasmus et al, 2004: 18; key informant 1, personal 

communication, 2011; own observations).  

Today, Lwandle is surrounded by upscale suburbs with gated communities. Vineyards, 

dairy farming and other agriculture are also present in Helderberg and nearby 

Stellenbosch areas. The canning factory has been closed down which made 

unemployment a big problem in Lwandle – a majority of the households are poor or 

low-income (Mahote, 2009: 1; Erasmus et al, 2004: 13, 16). Many are self-employed 

selling food and other goods in the area or elsewhere in the nearby areas. There is also a 

Migrant Labor Museum that employs some of the residents and works as a place for 

community happenings and workshops (key informant 1, personal communication, 

2011; own observations). Many of the residents have lived in Lwandle since they 

moved there as migrant workers. 

During the last ten years improvements in housing conditions and basic services has 

been made. Large parts of the area today consist of proper brick houses and more is 

being built (key informant 1, personal communication, 2011). The hostel buildings 

though still consist of small rooms of 10-20 m². Most of these are occupied by families, 

making overcrowding a problem. Rebuilding of the hostels has recently been taken into 

a consideration by the municipality (key informant 3; key informant 2, personal 

communication, 2011, interview persons). 
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Figure 9 The Cape Town metropolitan area. Strand-Somerset West area shown by the red rectangle. Cape 

Town CBD marked by the green rectangle. With permission – City of Cape Town, Strategic Information 

and GIS, 2011.  

 

 
Figure 10 Lwandle shown by the green circle. With permission – City of Cape Town, Strategic 

Information and GIS, 2011. 
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4.2. Hostels to homes 

The rapid increase in population occurring after the end of apartheid was leading to 

overcrowding and a need to improve the basic services. Due to the poor level of 

sanitation and living conditions health risks like tuberculosis and many infectious 

deceases were common (Mahote, 2009: 1). 

 

In 1997 the improvement of the area started with an upgrading initiative that was 

labeled as “hostels to homes” project. First of all, the rooms that used to be shared by 2-

4 men were re-divided so that one room would be occupied by one family. This was an 

answer to the much wanted privacy for the family living. Further, the residents 

identified warm water as one of the primary needs along with toilets and employment 

(REEEP, 2003: 2). At the time, the sanitation services in Lwandle comprised of bucket 

toilets and showers with only cold water (key informant 1, personal communication, 

2011). There was no sewerage system in the area and the existing showers were used 

only by men (Mahote, 2009: 2). Solar water heaters were chosen as the best option for 

the provision of warm water in Lwandle, as all the alternative ways was found to be 

unaffordable for the users (Mahote, 2009: 2). 30% of the installation costs were paid by 

the people in the area and the rest was financed by loan, covered by the municipality 

(REEEP; 2003: 1). 

4.3. The Basic Services in Lwandle Today   

The main source of water for majority of the households is a communal tap in the area 

that is shared by 12-16 households. In practice the taps are shared by more households 

as the shack dwellers and, occasionally, people from nearby areas use them as well. 

Some of the households have own taps inside the house. The costs for water are 

supposedly covered by their monthly housing rents (payment of water not clear – see 

section 5.9.3 for more information).  

The solar water heaters supply hot water for the showers that were built in the 

upgrading initiative. Both men and women are today using the showers. They are in a 

shared bathroom that also has a flush toilet. The bathrooms are located in the hostel 

buildings. The showers have switch for warm and cold water to enable mixing of the 

water for wanted temperature (see figure 11 and figure 12, page 33). The bathrooms 

were planned to be shared by 2-4 households depending on the sizes of the rooms 

(Mahote, 2009: 2). The 341 solar water heaters installed would initially provide hot 

water for 1011 households (Mahote, 2009: 2). 

The residents pay a monthly fee for the solar water heaters that is included in their 

monthly housing rents. In 2003 this fee was 23 rand per month (SEA, 2009: 38). This is 

the so called free-for-service model where the residents pay for a service of hot water 

and the heaters are owned and maintained by a company offering the service (SEA, 

2009: 25-26). In Lwandle though, the model is not a direct free-for-service as the 

maintenance is a responsibility of the municipality owning the rental blocks. In 1997 the 

heaters were installed in 341 houses (REEEP, 2003: 2). Later on, many of these heaters 

are not in function anymore and new ones have been installed. The exact amount of 

solar water heaters currently in use is not known (Mahote, 2009: 2).  

All the households have access to electricity that is supplied with a pre-paid system. 

Most of the households belong to the so called “lifeline” consumers of electricity (using 

less than 450 kWh per month) that are entitled to 50 kWh of free electricity per month 

(key informant 2; City of Cape Town, 2010). For the first category lifeline users (using 
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up to 150 kWh a month) electricity costs 66.25 c/kWh (City of Cape Town, 2010). That 

makes the free basic electricity worth 33 rand. The electricity tariffs increases to 80.34 

c/kWh after 150 kWh is used. 150 kWh for lifeline users thus cost 66 rand after which 

the same amount can be purchased for 120 rand.            

 

4.4. Previous Reports of Solar Water Heaters in Lwandle 

A review of the hostel to homes project in Lwandle was made in 2003. Anecdotal 

results from the implementing organization indicated a limited success of the project: 

the solar water heaters were shared by many more households than expected and 

maintenance seemed to be non-existent (REEP, 2003: 4). The implementing 

organization identified a need for a technical and social study of the functionality of the 

solar water heaters and the perceptions of the users. In this part, findings from this 

study, made in 2009, are presented.  

 

The aim of the report was to document the perceptions of the users regarding the hot 

water service provided by the solar water heaters and how they manage with the issues 

relating to the hot water service (Mahote, 2009: 3). The focus of the review was on 

quality of the service, issues of maintenance, willingness to pay, a possible need of a 

back-up system and preferences for this, equity in use and issues of vandalism (Mahote, 

2009: 3). A statistically representative random sample of 110 households was taken, by 

using a structured interview questionnaire.  

 

37% of the solar water heaters were found to be not working. About 60% of the heaters 

were still in use (Mahote, 2009: 5). The households at the time with a non-functional 

solar water heater were either using another shower in the neighborhood or relying on 

other means for heating water. Due to many showers not working, a lot more than the 

initially planned 2-4 households were found to be sharing a shower – up to 10 

Figure 12 A shower in Lwandle that is supplied 

by a solar water.  

Photo: by the author 

 

Figure 11 A bathroom in Lwandle. The shower is 

in the elevated corner next to the toilet.  

Photo: by the author 
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households in some cases. This was found to have serious effects on availability of hot 

water for all the households (Mahote, 2009: 7-8). 

 

The hot water from the shower was used mostly for showering/bathing and it was said 

to be least available in the mornings (Mahote, 2009: 6). Most people use electricity for 

heating water in case there was no hot water available at the shower (see table 2). Mixed 

use of fuels for warming water was the case for most of the households.  

Table 2 Appliances used for boiling water at home  Mahote (2009: 7)  

With permission - the author. 
What do you use when hot water not available? Frequency Percentage

Electric kettle 101 92%
Electric stove 5 5%
Paraffin stove 2 2%
LPG stove 0 0%
Wood 0 0%
Not answered 2 2%
Total 110 100%  
 

The solar water heaters were found to have many technical problems which have lead to 

breakage of many of the heaters. Maintenance was found to be very poor and reporting 

the fault to the municipality lead often to no action or to locking up of the shower 

(Mahote, 2009: 10-12). This increases the amount of households needing to share the 

solar water heaters and thus worsens the access to hot water service.   

 

A majority of the users (67%) were still found to be positive and benefitted from having 

the solar water heater. The main benefit was to have easily usable hot water. This was 

mentioned by 41% of the interviewed people. Also it was found to save electricity and 

other fuels (5% of the interviewed people) and money (15% of the interviewed people).  

 

The way of implementation that stressed the involvement of the residents in the 

selection and planning process is concluded to have lead to high feeling of ownership of 

the solar water heaters in the area. It is said to have been an important factor 

contributing to the receptivity/acceptability of solar water heaters; and thus the usage of 

them (REEEP, 2003: 4). On the other hand, 27% of the interviewed people couldn’t 

mention any benefits. This was due to not being able to access it due to various reasons 

ranging from the hot water not being available when needed, to technical problems with 

the shower. The report also mentions that many of these people did not have any 

information on how to use, and benefit of, the solar water heaters in the best way.  

 

15% mentioned the solar water heaters had been stolen and 17% answered them to have 

been destroyed, of which 63% due to vandalism. The report concludes that vandalism is 

not a big concern.  

 

The report concludes that the solar water heaters have a lot of technical problems that 

are not being addressed that has lead to worse access to the hot water service. Sharing 

seems to be one of the biggest issues in Lwandle regarding the solar water heaters and 

hot water service (Mahote, 2009: 18). It has affected access to the service that will have 

differentiated impacts depending on the specific circumstances of the households. A 

technical report of the problems with the solar water heaters is seen necessary as well as 

finding ways to improve the hot water service (Mahote, 2009: 19). 
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5. The Household Interviews 

5.1.      The Interview Samples 

5.1.1. Households Using Solar Water Heaters 

In this section the characteristics regarding size, income, demographic structure etc of 

the interviewed households are presented. Most of the interviewed households (50%) 

were families of 4-6 members. 25% were households of 1-3 members. The remaining 

25% had 7-8 members (see table 3 for further information). Of the 20 interviewed 

households, 2 were single mothers and one interview person lived alone. Otherwise, 

they were families with both parents living at home. The families had most commonly 

school aged and adult children. Families with babies and toddlers were almost as 

common and often you would have members of all age groups living in the household. 

See table 3.  

Fifteen of the interviewed persons were women and five men. Most of the interviewed 

households had been living in their house, and thus using a solar water heater, for 

several years – most of them had done so for more than ten years. Only one household 

had just recently moved in. The houses were occupied by one family, with an exception 

of one household that occasionally had their brother’s family living with them as well. 

Table 3 Basic demographic information of the households using solar water heaters 

Househ. 

number 

Number of  

members 

Adults  

(sex and number) 

Children  

(sex and number) 

Age of the children 

1 7 ♀:  1  

♂:  1      Total: 2 

♀:  0  

♂:  5     Total: 5 

Baby: 1        Toddler: 0 

Young: 1      School-aged: 2     Adult: 0 

2 7 ♀:  1  

♂:  1      Total: 2 

♀:  2  

♂:  3     Total: 5 

Baby: 1        Toddler: 0  

Young: 0      School-aged: 2     Adults: 2 

3 4 ♀:  1  

♂:  1      Total: 2 

♀:  1  

♂:  1     Total: 2 

Baby: 0         Toddler: 0 

Young: 0       School-aged: 0    Adults: 2 

4 5 ♀:  1  

♂:  1      Total: 2 

♀:  1  

♂:  2     Total: 2 

Baby: 0          Toddler: 0  

Young: 0        School-aged: 2    Adult: 1 

5 6 ♀:  1  

♂:  0      Total: 1 

♀:  5  

♂:  0     Total: 5 

Baby: 1          Toddler: 1  

Young: 1        School-aged: 0   Adults: 2 

6 6 ♀:  2  

♂:  1      Total: 3 

♀:  3  

♂:  0     Total: 3 

Baby: 0          Toddler: 0   

Young: 0        School-aged: 3    Adult: 0 

7 1 ♀:  0  

♂:  1      Total: 1 

♀:  0 

♂:  0     Total: 0 

Baby: 0          Toddler: 0   

Young: 0        School-aged: 0     Adult: 0 

8 4 ♀ : 1  

♂:  1      Total: 2 

♀:  2  

♂:  0     Total: 2 

Baby: 0           Toddler: 0  

Young: 1         School aged: 1    Adult: 0 

9 4 ♀:  1  

♂:  1      Total: 2 

♀:  1  

♂:  1     Total: 2 

Baby: 1            Toddler: 0  

Young: 0          School-aged: 1   Adult: 0 

10 2 ♀:  0   

♂:  1      Total: 1 

♀:  1  

♂:  0     Total: 1 

Baby: 0           Toddler: 0  

Young: 0         School aged: 0    Adult: 1 

11 4 ♀:  1  

♂:  0      Total: 1 

♀:  1  

♂:  2     Total: 3 

Baby: 0           Toddler: 0  

Young: 0         School aged: 3    Adult: 0 

12 8 ♀:  1  

♂:  1      Total: 2 

♀:  4  

♂:  2     Total: 6 

Baby: 0           Toddler: 0  

Young: 1         School aged: 5    Adult: 0 
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Table 3 

continues.. 

    

Househ. 

number 

Number of  

members 

Adults  

(sex and number) 

Children  

(sex and number) 

Age of the children 

13 7 ♀:  1   

♂:  2      Total: 3 

♀:  2  

♂:  2     Total: 4 

Baby: 0           Toddler: 0  

Young: 0         School aged: 0    Adult: 4 

14 5 ♀:  1  

♂:  1      Total: 2 

♀:  2  

♂:  1     Total: 3 

Baby: 1           Toddler: 0  

Young: 0         School aged: 2    Adult: 0 

15 3 ♀:  1  

♂:  0      Total: 1 

♀:  1  

♂:  1     Total: 2 

Baby: 0           Toddler: 0  

Young: 0         School aged: 2    Adult: 0 

16 3 ♀:  1  

♂:  1      Total: 2 

♀:  1  

♂:  0     Total: 1 

Baby: 0           Toddler: 0  

Young: 1         School aged: 0    Adult: 0 

17 6 ♀:  1  

♂:  1      Total: 2 

♀:  2  

♂:  2     Total: 4 

Baby: 0           Toddler: 0  

Young: 0         School aged: 3    Adult: 1 

18 7 ♀:  2  

♂:  0      Total: 2 

♀:  2  

♂:  3     Total: 5 

Baby: 0           Toddler: 0  

Young: 0         School aged: 3    Adult: 2 

19 3 ♀:  1  

♂:  1      Total: 2 

♀:  1  

♂:  0     Total: 1 

Baby: 0           Toddler: 0  

Young: 0         School aged: 0    Adult: 1 

20 6 ♀:  1  

♂:  1      Total: 2 

♀:  3  

♂:  1     Total: 4 

Baby: 0           Toddler: 0  

Young: 0         School aged: 3    Adult: 1 

The approximate monthly incomes of the interviewed households can be seen in table 4 

(page 37).  Most commonly, they earned between 1000-1500 rand a month with couple 

of households earning only 700-800 rand a month. Few households reach up to 3000-

4000 rand a month. On per capita basis, many of the households (11) are below the 

national level of poverty as defined in 2006 price levels (Statistics South Africa, 2007: 

10). Additional 4 households were exactly on, or just above, the level of poverty (see 

figure 13 and table 4 (page 37) for further information). As the data in figure 13 is based 

on a poverty level defined on the price levels of 2006, it is likely that in fact more 

households, than shown here, are currently below the poverty line. 

A majority of the households had one or two family members working. About half of 

these were relying only on this for their income; the rest was also getting government 

grants or was self-employed. No household was relying only on self-employment for 

their income. One household was relying only on government grants. See table 4 (page 

37) for further information.  

 

 

 

 

 

 Figure 13 Per capita income levels of the households. In relation 

to poverty line (PL) as defined in 2006 price levels = 430 per 

capita monthly income. Total number of households: 20.  
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Table 4 Basic economic information of the households using solar water heaters. 

Househ 

number 

Monthly 

income 

Monthly income 

per capita 

Sources of income 

1 Does not 

know 

No data Self-employment: 1 member 

Government grants: 1 member 

2 > 1500 ZAR No data Employment: 2 members  

Government grants: 1 member 

3 1500 ZAR 375 ZAR Employment: 2 members 

Government grants: 1 member 

4 > 1500 ZAR No data Employment: 1 member 

 Government grants: 1 member 

5 1500 ZAR 250 ZAR Self-employment: 1 member  

Government grants: 4 members 

6 1500 ZAR 250 ZAR Employment: 2 members 

7 1000 ZAR 1000 ZAR Employment: 1 member 

8 > 1500 ZAR No data Employment: 1 member 

9 700 ZAR 175 ZAR Employment: 1 member 

Government grants: 1 member 

10 1000 ZAR 500 ZAR Employment: 2 members 

11 2000 ZAR 500 ZAR Employment: 1 member 

Government grants: 2 members 

12 1500 ZAR 188 ZAR Employment: 2 members  

Self-employment: 1 member  

Government grants: 4 members 

13 4000 ZAR 571 ZAR Employment: 2 members 

Government grants: 3 members 

14 3000 ZAR 600 ZAR Employment: 1 member 

Self-employment: 1 member 

15 1300 ZAR  433 ZAR Self-employment: 1 member  

Government grants: 2 members 

16 1000 ZAR 333 ZAR Self-employment: 1 member  

Government grants: 1 member 

17 1000 ZAR 167 ZAR Government grants: 2 members 

18 800 ZAR 114 ZAR Employment: 2 members 

19 1200 ZAR 400 ZAR Employment: 1 member  

Self-employment: 1 member  

Government grants: 1 member 

20 1000 ZAR 167 ZAR Not from employment, self-employment or government grants 
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5.1.2. Households that No Longer Used Solar Water Heaters 

All the five interviewed households were of different sizes with 1-7 members. One of 

the households was a person living alone. Others were families with both parents living 

at home. See table 5 for further information. The families had most often babies and 

toddlers. It was also common that adult children lived at home. Only one household had 

children in school age. No one shared their houses with other families. 

Table 5 Basic demographic information of the households that no longer use solar water heaters 

Household 

number 

Number  Of 

members 

Adults 

(Number and 

Sex) 

Children 

(Number and 

Sex) 

Age of the children 

1 6 ♀:  1  

♂:  1     Total: 2 

♀:  2 

♂ : 2      Total: 4 

Baby: 1         Toddler: 1  

Young: 0       School- aged: 0   Adult: 2 

2 4 ♀:  2 

 ♂: 1     Total: 3 

♀:  1  

♂:  0      Total: 1 

Baby: 0         Toddler: 0  

Young: 0       School- aged: 0   Adult: 1 

3 1 ♀:  0 

 ♂: 1     Total: 1 

♀:  0 

♂ : 0      Total: 0 

 Baby: 0         Toddler: 0  

Young: 0       School- aged: 0   Adult: 0 

4 3 ♀:  1 

 ♂: 1     Total: 2 

♀:  1  

♂:  0      Total: 1 

Baby: 0         Toddler: 0  

Young: 1       School- aged: 0   Adult: 0 

5 7 ♀:  1  

♂:  0     Total: 1 

♀:  5  

♂:  1      Total: 6 

Baby: 2          Toddler: 0  

Young: 1        School-aged: 1   Adult: 2 

Most of the household had lived in their house for a little over ten years, one household 

for over 30 years and one household had moved in only last year. They had used solar 

water heaters before and are no longer using them because they are broken. In two of 

the households the solar water heaters had been broken for eight years. In two 

households they had not been in use for two years and in one for little more than a year.  

The approximate monthly incomes of the households can be seen in table 6. Most of the 

households’ incomes ranged between 800-1500 rand a month. One household earned 

15 000 a month. On per capita basis, three of the five interviewed households were 

below or at the poverty level. Two households were clearly above this level (see figure 

14, page 39). As the data in figure 14 is based on a poverty line defined on basis of the 

price levels of 2006, it is likely that more households are currently close, or below the 

poverty line. The households rely on formal employment and government grants. Most 

commonly one person of the family was working and they also had other sources of 

income. One household was dependent on one person’s employment and one household 

only on government grants. See table 6 for further information.  

Table 6 Basic economic information of the households that no longer used solar water heaters 

Household 

number 

Monthly 

income 

Monthly income 

per capita 

Sources of income 

1 1500 ZAR 250 ZAR Employment: 1 member 

Government grants: 2 members 

2 > 1500 ZAR no data Employment: 1 member 

3 800 ZAR 800 ZAR Employment: 1 member 

4 1300 ZAR 433 ZAR  Government grants: 2 members 

5 15 000 ZAR 2142 ZAR Employment: 2 members  

Self-employment: 1 member  

Government grants: 3 members 
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Figure 14 The households’ income in relation to the national  

poverty line  (PL) as defined in 2006 price levels = 430 ZAR  

per capita monthly income. Total number. of households: 5 

 

5.2. The Households’ Energy and Water Profiles 

5.2.1. The Households Using Solar Water Heaters 

In the following sections the basic information of the households’ energy and water use 

are presented. The basic characteristics are presented first for the households that used 

the solar water heaters (in this section) and then for the households that no longer used 

them. Their patterns of energy use are then discussed and compared.  

All households used electricity and it was used for most of the tasks needing energy at 

home (see table 7, table 8 and figure 15, page 40). All households used it for watching 

TV and/or listening to music. Electricity was also the primary cooking fuel for almost 

all the households (19). Electricity was used the most during late and early afternoon 

when it was time to cook (see figure 16, page 40).  

Mixed use of fuels was apparent among the households: by the majority (13 

households), also paraffin was used for cooking (see table 7, table 8 and figure 15, page 

40). By most households, it was used when electricity is not available, but for some, it 

was the first option (1 household in summer, 4 in winter) (see table 8, page 40). 

Seasonal differences could be noticed in this question. Paraffin was used due to, either 

not being able to afford electricity, or because being able to heat the house at the same 

time. Winters are cold, and using electricity for heating would be too expensive due to 

the high energy requirements of an electric heater. Gas was also a secondary fuel used 

for cooking by six of the households. Candles were used by 11 households – mostly 

when electricity is not available. For six households candles were in primary use for 

light. See table 7 (page 40). 
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Table 7 Energy services provided the 

energy/fuels. Total number of households: 20. 

 

 

 

 

 

Table 8 Basic information of the household's energy use 

Household 

number 

Types of fuels used by the households and the purposes the 

fuels were used for 

Type/s of fuels used for heating 

water. Numbering indicates the 

order of preference 

1 Electricity:  Cooking, TV/radio, Ironing 

Paraffin: Cooking 

Gas: Cooking 

Candle: Light 

1)  Electricity  

2)  Paraffin 

2 Electricity: Cooking, TV/radio, Refrigeration, Heating 

Paraffin: Cooking 

Candle: Light 

1)  Electricity  

2)  Paraffin 

3 Electricity: Cooking, TV/radio, Light, Refrigeration 

Candle: Light 

1)   Electricity  

2)   No alternative 

4 Electricity: Cooking, Light, TV/radio, Refrigeration 1)  Electricity  

2)  No alternative 

5 Electricity: Cooking, Light, TV/radio, Refrigeration, Ironing  

Paraffin: Heating 

1)  Electricity (in summer) 

2)  Paraffin (in summer) 

(vice versa in winter) 

6 Electricity: Cooking, TV/radio, Ironing 

Paraffin: Cooking, Light, Boiling water 

Candle: Light 

1)  Electricity  

2)  Paraffin 

7 Electricity: Cooking, Light, TV/radio, Refrigeration, Boiling 

water 

Candle: Light 

1)  Electricity  

2)  No alternative 

Energy/fuel Energy services No. of 

househ. 

Electricity TV/radio 20 

  Cooking 19 

  Refrigeration 18 

  Light 14 

  Ironing 7 

  Boiling water 5 

  Heating 1 

Paraffin Cooking 13 

  Heating 4 

  Boiling water 2 

  Baking donuts to 

sell 

1 

  Light 1 

Gas Cooking 6 

Candle Light 11 

2
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Figure 15 Types of energy/fuel used by the 

households. Total number of households: 20. 

Figure 16 Electricity used the most: time of the 

day. Total number of households: 20.  
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Table  8 

continues... 

  

Household 

number 

Types of fuels used by the households and the purposes the 

fuels were used for 

Type/s of fuels used for heating 

water. Numbering indicates the 

order of preference 

8 Electricity: Cooking, Light, TV/radio, Refrigeration, Ironing 

Paraffin: Cooking 

1)  Electricity  

2)  Paraffin 

9 Electricity: Cooking, Light, TV/radio, Refrigeration,  

Paraffin: Cooking 

1)  Electricity  

2)  Paraffin 

10 Electricity: Cooking, Light, TV/radio. Refrigeration 

Gas: Cooking 

Candle: Light 

1)  Electricity  

2)  Gas 

11 Electricity: Cooking, Light, TV/radio. Refrigeration, Ironing, 

Boiling water 

Gas: Cooking 

Candle: Light 

1)  Electricity  

2)  Gas 

12 Electricity: Cooking, TV/radio, Refrigeration, Boiling water 

Paraffin: Cooking, Heating  

Gas: Cooking 

1)  Electricity (in summer) 

2)  Paraffin, Gas (in 

      summer) 

(Vice versa in winter) 

13 Electricity: Cooking, Light, TV/radio, Refrigeration 

Paraffin: Cooking 

Candle: Light 

1)  Electricity  

2)  Paraffin 

14 Electricity: Cooking, Light, TV/radio, Refrigeration, Ironing 

Gas: Cooking 

Candle: Light 

1)  Electricity 

2)  Gas 

15 Electricity: Cooking, TV/radio, Refrigeration, Ironing 

Paraffin: Cooking, Heating, Bathing 

1)  Electricity (in summer) 

2)  Paraffin (in summer) 

(vice versa in winter) 

16 Electricity: TV/radio, Refrigeration 

Paraffin: Cooking,  

1)  Paraffin 

2)  No alternative 

17 Electricity: Cooking, Light, TV/radio, Refrigeration 

Candle: Light 

1)  Electricity  

2)  No alternative 

18 Electricity: Cooking, Light, TV/radio, Refrigeration, Boiling 

water 

Paraffin: Cooking, Light, Boiling water 

1)  Electricity  

2)  Paraffin 

19 Electricity: Cooking, Light, TV/radio, Refrigeration, boiling 

water 

Gas: Cooking 

1)  Electricity  

2)  Gas 

20 Electricity: Cooking, Light, TV/radio, Refrigeration 

Paraffin: Cooking 

Candle: Light 

1)  Electricity  

2)  Paraffin 

Half of the households could not estimate the exact amount of money spent on energy 

costs. Of the 10 households that could estimate this, four households spent more than 

10% of their income on energy – some up to 25%. Additional two households spent 

close to 10% of their income on energy costs (see figure 17, page 42). Many still found 

energy affordable (4 households) or were simply not putting lot of their income on 

energy (4 households) – it is not prioritized when money is short. 
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Figure 17 Percentage of income spent on energy costs. 

Water is easily accessible for all the households with all of them having a communal tap 

as a main source of water. The taps are located just outside the houses and are shared by 

4-16 households with most commonly 12 and 16 households sharing; and with an 

average of 10 households sharing a tap.  

The main source of hot water was dependent on the task and time of the year. In 

general, people got hot water from solar water heaters and by heating water at home. 

The activities households needed hot water for, are listed in table 9. More detailed 

information about the households’ use and ways of getting hot water can be seen in 

table 10 (page 43). Cooking was the most common activity, but is different in nature 

from the other activities as it needs continuous boiling of water. Otherwise the most 

common activity needing hot water was bathing. Making tea and coffee was also 

common. Hot water was needed also for washing dishes and cleaning the house, as well 

as for heating a bottle of milk for a baby (see table 9 and table 10 (page 43)).  

Table 9 The households need of hot water.  

Total number of households: 20. 

Hot water needed for Number of 

households 

Cooking 20 

Bathing/showering 19 

Tea/coffee 15 

Washing dishes 4 

Baby's food 2 

Cleaning house 2 

All the households heat water at home during summer and winter. The need to heat 

water is though less in summer as some of the hot water needed is available by the solar 

water heater. 19 households were using electricity for this. Most households (16) used 

an electric kettle. Three households used an electric hot plate. One household was 

primarily using a paraffin stove. Paraffin (13 households), and gas (6 households), was 

used for heating water by a majority of the households as well, in case electricity is not 

available (see table 8 (page 40) and table 10 (page 43)). 
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Table 10 Basic information of the households’ use of hot water.  

Househ. 

number 

Way of getting hot water in summer and the 

purposes it was used for 

Way of getting hot water 

in winter and the purposes 

it was used for 

Type of 

appliance 

used for 

heating water 

at home 

1  Solar water heater: Bathing 

Heating at home: Tea/coffee, cooking 

Heating at home: bathing, 

tea/coffee, cooking 

Electric kettle 

2 Solar water heater: Bathing 

Heating at home: Tea/coffee, cooking 

Heating at home: tea/coffee Electric kettle 

3 Solar water heater: Bathing 

Heating at home: Tea/coffee, cooking 

Heating at home: bathing, 

tea/coffee, cooking 

Electric kettle 

4  Solar water heater: Bathing 

Heating at home: Tea/coffee, cooking 

Heating at home: bathing, 

tea/coffee, cooking 

Electric kettle 

5 Solar water heater: Bathing, washing dishes, 

cleaning the house 

Heating at home: Tea/coffee, cooking, baby’s food 

Heating at home: bathing, 

tea/coffee, washing dishes, 

cleaning the house, cooking 

Electric hot 

plate 

6 Solar water heater: Bathing 

Heating at home: Tea/coffee, washing dishes, 

cooking 

Heating at home: bathing, 

tea/coffee, washing dishes, 

cooking 

Electric kettle 

7 Solar water heater: Bathing 

Heating at home: Tea/coffee, cooking 

Heating at home: bathing, 

tea/coffee, cooking 

Electric kettle 

8 Solar water heater: Bathing 

Heating at home: Tea/coffee, cooking 

Heating at home: bathing, 

tea/coffee, cooking 

Electric kettle 

9 Solar water heater: Bathing, cleaning the house 

Heating at home: Tea/coffee, cooking baby’s food 

Heating at home: bathing, 

tea/coffee, cooking, baby’s 

food, cleaning the house 

Electric kettle 

10 Solar water heater: Bathing 

Heating at home: Tea/coffee, cooking 

Heating at home: bathing, 

tea/coffee, cooking 

Electric kettle 

11 Solar water heater: Bathing 

Heating at home:  Cooking 

Heating at home: bathing, 

cooking 

Electric kettle 

12 Solar water heater: Bathing, washing dishes 

Heating at home: Tea/coffee, cooking 

Heating at home: bathing, 

washing dishes, tea/coffee, 

cooking 

Electric kettle 

13 Solar water heater: Bathing 

Heating at home: Tea/coffee, cooking, washing 

dishes 

Heating at home: bathing, 

tea/coffee, cooking 

Electric kettle 

14 Solar water heater: Bathing, washing dishes 

Heating at home: cooking 

Heating at home: Bathing, 

washing dishes, cooking 

Electric kettle 

15 Solar water heater: Bathing 

Heating at home: Tea/coffee, cooking 

Heating at home: bathing, 

tea/coffee, cooking 

Electric kettle 

16 Solar water heater: Bathing 

Heating at home: Tea/coffee, cooking 

Heating at home: bathing, 

tea/coffee, cooking 

Paraffin stove 

17 Solar water heater: Bathing 

Heating at home: Tea/coffee, cooking 

Heating at home: bathing, 

tea/coffee, cooking 

Electric kettle 

18 Solar water heater: Bathing 

Heating at home: Cooking 

Heating at home: Bathing, 

cooking 

Electric hot 

plate 

19 Solar water heater: Bathing 

Heating at home: cooking 

Heating at home: Bathing, 

cooking 

Electric hot 

plate 
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 Table 10 continues..   

Househ. 

number 

Way of getting hot water in summer and the 

purposes it was used for 

Way of getting hot water 

in winter and the purposes 

it was used for 

Type of 

appliance 

used for 

heating water 

at home 

20 Solar water heater: Bathing 

Heating at home: washing dishes, tea/coffee, 

cooking 

Heating at home: Bathing, 

cooking, tea/coffee, washing 

dishes 

Electric kettle 

 

5.2.2. Households that No Longer Used Solar Water Heaters 

Electricity was the primary energy/fuel used by all the households. It was used for 

most activities needing energy at home (see table 11, figure 18 and table 12 (page 

45)). It was used the most during the morning when people bathe and in the evening 

when it is time to cook (see figure 19). Mixed use of fuels was apparent among these 

households. Paraffin was used for cooking by three of the five households, in case 

electricity is not available. It was also used for light and heating the house in winter. 

For one household, paraffin was a primary cooking and heating fuel in winter. Gas 

was a secondary cooking fuel in one household. Candles were used by two households 

for light and praying. In one household it was the primary source of light. See table 11 

and 12 (page 45).  

For two of the households energy was affordable and not a big proportion of their 

spending. They spent 2% and 3% of their income on energy costs. The remaining 3 

interviewed households did not know exactly how much they were spending on 

energy. 

Table 11 Basic data of the households’ energy 

use. Total number of households: 5 

 

Type of 

energy/fuel 

Energy service No. Of 

Househ. 

Electricity Cooking 5 

  Refrigeration 4 

  TV/radio 3 

  Light 3 

  Ironing 3 

  Bathing 3 

  Boiling water 3 

Paraffin Cooking 3 

  Heating 1 

  Light 1 

Gas (LPG) Cooking 1 

Candle Light 1 

  Praying  1 
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Figure 18 Types of energy/fuel used by the 

households. Total number of households: 5. 

Figure 19 Electricity used the most: time of the 

day. Total number of households: 5. 
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Table 12 Energy use of the households that no longer used solar water heaters 

Household 

number 

The types of fuels used by the households 

and the purposes the fuels were used for 

Fuels used for warming water. The 

numbering indicates the order of 

preference 

1 Electricity: Cooking, Light, TV/radio, 

Refrigeration, Ironing  

Paraffin: Cooking, Light 

Candle: Light, Praying 

1)  Electricity 

2)  Paraffin 

2 Electricity: Cooking, Refrigeration 

Paraffin: Cooking 

Gas: Cooking 

1)  Electricity 

2)  Paraffin 

3)  Gas 

3 Electricity: Cooking, Bathing, tea/coffee 

Candle: Light 

1)  Electricity 

2)  No alternative 

4 Electricity: Cooking, Light, TV/radio, 

Refrigeration, Ironing 

Paraffin: Cooking, Heating 

1)  Electricity 

2)  Paraffin 

5 Electricity: Cooking, Light, TV/radio, 

Refrigeration, Ironing, Boiling water 

Microwave oven 

1)  Electricity 

2)  Gas 

 

Water was easily accessible for all the households: 4 of the 5 households had a 

communal tap as their main source of water. The taps were just outside the houses and 

were shared by 8-12 households. One of the households had a tap inside the house. 

They got hot water only by heating water at home. Three of the five interviewed 

households used an electric kettle for this. Two households heated water with an electric 

hot plate (see table 13). Paraffin was used by 3 of the households in case electricity is 

not available. One household used gas in this case and one household would just wait 

for the electricity to come back. See table 12.  

Table 13 Basic information of the households’ use of hot water.  

  

Water was heated for activities listed in table 13. All households boiled water for 

cooking, bathing and making tea or coffee, 2 households also heated water for washing 

dishes. All the households heated water at home in summer and winter. One of the 

households did not heat water for bathing in summer because it is warm enough to use 

non-heated water. One other household also often used cold water for bathing in 

summer, but always boiled water for bathing in winter. 

Household 

number 

Water heated for Heat water for all these 

purposes in summer and 

winter? 

Type of appliance 

used for heating 

water 

1 Cooking, Washing dishes, Tea/coffee, 

Bathing 

Yes Electric kettle 

2 Cooking, Tea/coffee, Bathing Not for bathing in summer Electric hot plate 

3 Tea/coffee, Bathing Yes Electric kettle 

4 Cooking, tea/coffee, Washing dishes, Bathing Yes, but not always for 

bathing in summer 

Electric hot plate 

5 Cooking, washing dishes, bathing Yes Electric kettle 
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5.2.3. Discussion of the Energy and Water Profiles 

The energy and water profiles of the household are similar regardless of if they are 

using a solar water heater or not. Electricity, paraffin and gas were used by both groups 

of households for activities needing hot water. The households using a solar water 

heater though in addition used solar energy. Both groups of households used same kind 

of appliances (electric kettle and hot plate) for heating water, with the other group in 

addition using a solar water heater. The households using solar water heaters, 

occasionally, also boiled water at home for bathing (and the other purposes they use the 

solar water heater for). Water for other uses than bathing was equally accessible for 

both groups of households. Water use for bathing is discussed below in greater length.  

Energy poverty was apparent among both groups of households: paraffin was used; 

many were spending over, or close to, 10% of their income on energy and some were 

using electric hot plates that are very inefficient. Heating water was clearly seen as a 

necessary cost as almost all the households heated water at home in summer and winter. 

Interestingly, even though so many households earned under the poverty level of 

income (at which any non-necessary non-food cost means compromising the food 

budget), all the households used electricity for things that could be seen as not 

absolutely necessary uses, e.g. watching TV or listening to stereos. 

Mixed use of fuels for heating water could be seen among both groups. This was most 

often due to unreliable electricity grid and/or inaccessibility of hot water from the solar 

water heaters. But paraffin was sometimes economically better option because of being 

able to use it for multiple purposes. Electricity was generally said to be more affordable 

for cooking than paraffin or gas.   

A difference could be seen in the times electricity was used the most. The households 

using solar water heaters had their peak usage hours dominantly in the afternoon, where 

as the households that are not using solar water heaters had it both in the morning and in 

the afternoon (see figure 16 (page 40) and 19 (page 44)). This difference was 

supposedly due to the need to boil water for bathing in the mornings whereas 

households with solar water heaters can get hot water from the solar water heaters.  

The activities needing boiling water were basically the same between the two groups. 

Spending on energy could not be compared between the two households groups due to 

lack of data. 

The following section 5.3 is focused on the use of the solar water heaters. Also the 

importance of having the solar water heaters and the provided energy services are 

presented and discussed. The households’ perceptions of solar water heaters are also 

outlined.  

5.3. Perceptions, Use and Impacts of Usage of Solar Water Heaters 

5.3.1. Perceptions of Solar Water Heaters and Reasons for Using Them 

The main advantage of solar water heaters was that it uses solar energy for heating 

water and therefore had no costs for the fuel. This was the most important reason for 

using them mentioned by 15 households. Further, 8 households mentioned that it made 

life easier when you do not have to wait for water to boil – the water is hot already. It 

was also mentioned by one household that it enables you to easily get a good 

temperature for showering as oppose to mixing boiling and cold water in a bucket when 

you can easily burn yourself.  
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All the households were mainly happy with the temperature of the water when it is 

available - with some (3 households) mentioning that the water would sometimes, on 

really warm days, become too hot to use. They preferred not to use the solar water 

heater on such days.  Some (2 households) felt it was problematic just to get the water 

with buckets as the temperature of the water would drop very fast. Due to this they 

preferred sometimes not to use the solar water heater.  

The solar water heater was also perceived to be rather effective (by 2 households) and 

not needing a lot of sun for heating the water. On the other hand, the main negative 

aspect, mentioned by all the households, was that it would not heat the water in rainy 

winter days. They were also often having technical problems: leaking of water from the 

storage tanks into the houses, blocked pipes and running taps were all common 

technical problems. 12 of the 20 households mentioned the solar water heaters having 

occasional technical problems. In some cases it restricts them from using it. Heavy 

winds would sometimes blow the solar water heaters off the roofs. The negative and 

positive aspects mentioned by the households are summarized in table 14.  

Table 14 The positive and negative aspects of solar water heaters 

Positive about solar water heater Negative about solar water heater 

Uses free energy for heating the water 

Hot water easily available 

Good temperature can be reached easily without risking 

to burn yourself 

Effective – does not need lot of sun for heating 

Does not heat water in rainy days 

Water not hot enough for other uses 

Water occasionally too hot for bathing 

Lot of technical problems 

Heavy winds blow them off the roofs 

 

5.3.2. The Use of Solar Water Heaters Restricted to Bathing 

The hot water from the solar water heaters was used almost solely on 

bathing/showering. Few households used it also for washing dishes and cleaning the 

house. See table 15 (page 48).  

From table 9 (page 42) and 10 (page 43), it can be seen that solar water heater does not 

provide hot water for all the needed activities: it was not used for cooking, making tea 

or coffee or for baby’s food. Most households used it only for bathing. The use, in this 

sense, was found to be restricted by the fact that it is a shower and the toilet is next to it. 

The water is perceived not clean and thus not suitable for drinking (and thus not for 

cooking, tea or washing dishes etc.). This was mentioned by 15 households and most 

households were not using it for other than bathing purposes. In one case, the water was 

said to be rusty and some said it smells bad. As an exception, one household was using 

the shower as a main source for domestic water. It was also used by some for washing 

dishes, even though they generally found the water to be not clean enough for drinking. 

The water from the shower is also simply not hot enough for purposes of cooking or 

making tea/coffee as it is not boiling. See table 16 (page 48). 
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Table 15 Energy services provided by the solar  

water heaters. Total number of households: 20 

Table 16 Factors restricting the use of solar water heaters. 

Total number of households: 20.  

Factors restricting the use of hot 

water from the solar water 

heaters 

No. of 

househ. 

Water not clean enough 15 

Water is rusty 1 

Water smells bad 3 

Water not hot enough for other 

purposes 

7 

    

5.3.3. Warm Water Improves Health and Quality of Life 

Solar water heaters provide an energy service of hot water for different purposes (see 

table 15). Using cold water for bathing and/or showering is not nice and/or easy 

especially in winter when the weather is cold. Cold water also makes it easier to get sick 

(flu and fever mentioned).  Warm water was generally said to be good for the body. It 

was brought up by few households that in order to really feel clean and get rid of 

possible greasy dirt on your body; you need to use warm water. Having hot/warm water 

for bathing/showering therefore increases quality of life by adding comfort, improving 

their health and by giving a chance for proper hygiene. See table 17, page 49.   

Having hot water for bathing was found to be less important during the warm summers 

of Cape Town – sometimes being nice to take a cold shower for cooling down. One 

household would not heat water for bathing in summer at all if there was no hot water at 

the solar water heater. Most households (19) would still heat water for bathing in 

summer as well, although not as often as in winter.  

Quality of life and work load of the households is also eased by the fact that the hot 

water service is a shower. It makes washing yourself easy and fast. You can save lot of 

trouble and time by not needing to bathe by using buckets and heat the water at home – 

you can just go and shower.  

Hot/warm water for washing dishes was seen as important for being able to clean them 

properly. Cold water would not remove all the fat/grease left in pans and pots after 

cooking. Cleaning the house with warm water was seen to be more hygienic. And being 

able to clean properly was important because the kids need to sleep on the floor. The 

impacts of the different energy services provided by solar water heaters are summarized 

in table 17.   

 

 

 

 

 

Hot water service Number 

of househ. 

Bathing/showering 20 

Washing dishes 3 

Cleaning house 2 
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Table 17 Importance of energy services for the households. Total number of households: 20. 

Energy service Type of Improvement in life Is achieved by Number of 

households 

Warm Bath/shower Comfort/quality of life Do not have to use cold water 9 

    Easy to wash – saves time 3 

  Health/hygiene Easy to wash – can wash properly 5 

    Getting less sick 4 

    Warm water good for the body 2 

Warm water for washing 

dishes 

Health/hygiene Able to clean the dishes properly 2 

Warm water for cleaning 

the house 

Health/hygiene Can clean properly – kids do not need 

to sleep on a dirty floor 

1 

 

5.3.4. The Benefits of Solar Water Heaters as Experienced by the Households that No 

Longer Used Them 

All the households used to use the hot water from the solar water heaters for bathing. 

Only one household used it also for washing dishes.  

Four of the five interviewed households felt that it would be important to have the solar 

water heater. This was most commonly because it brought savings in energy costs. It 

was liked also because it made washing fast and easy. Having a private, own space for 

showering was important for some of the interviewed households. Two household felt 

also that it is really important for being able to wash yourself properly, which gives you 

better health via better hygiene. It was also said to be good for blood circulation. See 

table 18.  

For one of the households it did not really matter if they would get the solar water 

heater in function again. It was said to save some money in electricity costs, but they 

would not like to use it with other households in any case: it is not nice to share it and 

there would be a problem with payment for the water. The household did not care also 

because they did not own it. These aspects are discussed further below. They said 

though that if they would have a solar water heater only for their household to use, they 

would be ready to even pay higher rent. Easy access to hot water, the easiness of 

washing yourself and a private space for doing this would be the aspects that would 

make it worth it. The four other interviewed households also said that they would be 

ready to pay higher rent if they could get a solar water heater. The views on solar water 

heaters are summarized in table 18.  

Table 18 Views on solar water heater. Total number of households: 5. 

View on solar water heater Number of 

households  

Important to have because it saves in energy costs 4 

Makes washing fast and easy 3 

Good to have an own private space for washing yourself 2 

Important because you can wash yourself properly  2 

Not important to have it because not nice to share it with others 1 

Ready to pay higher rent for having a solar water heater 5 
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5.3.5. Discussion of Impacts of Use 

One of the most important impacts of solar water heaters for both groups of households 

was its quality of life-improving factor of making it nice and easy to wash yourself. In 

addition to this factor of comfort, the very same aspect made a difference for their 

personal hygiene and health.  

Important is to notice that most of the energy services per se are available by other 

means as well. Hot water for bathing, washing dishes etc can be heated at home as well. 

Many of the impacts mentioned by the households (e.g. easiness of washing) in fact 

refer to the qualitative aspect of the energy service provided and not to the energy 

service per se. It is about how you make them available. So a lot of the impacts are in 

fact related not directly to the energy services they provide but to their changed patterns 

of energy and water use resulted from the use of solar water heaters. The most important 

impact was said to be that it saves money in energy costs. These aspects will be 

discussed in greater length below.  

But first, another central aspect for the assessment is brought up in the next section 5.4: 

the households’ access to hot water. Also the factors affecting the households’ use of 

and access to hot water from the solar water heaters are discussed. The resulted impacts 

of the findings in the next section are discussed in section 5.5.  

5.4. Access to Hot Water and Use of Shared Facilities  

5.4.1. Accessibility of Hot Water and Rate of Use of the Solar Water Heaters 

In summer, hot water from the solar water heaters was said to be available most of the 

time. Nevertheless there are some issues of access. Problems relating to accessibility 

during the summer months were related to organizational problems of sharing. The solar 

water heaters were always shared: most commonly by 4-5 households and almost as 

commonly by 2-3 households. In one case it was shared by 11 households and in 

another by 8 households. In one case it was said that for a while also the neighboring 

block was using it (because theirs’ was broken), making it up to 16 households that 

were sharing the shower. See table 19.  

Majority of the interviewed households (12) had problems of accessing the hot water 

from the solar water heaters due to needing to share it with others (see table 19). On the 

other hand, quite many did not have such problems. This could be thought be dependent 

on the number of households that were sharing a shower. But no big differences 

between the groups can be seen (see table 19). Even the households that were sharing 

with really many (8 resp. 10 households) had separate experiences on this. The 

household sharing with 8 other households was not experiencing such problems. 

Whereas the household needing to share the hot water with 11 other households said it 

is a big issue. See table 19. 

 

Table 19 Sharing of the solar water heaters. Total number of households: 20 

 

 

 

 

Number  of 

households sharing 

Number of 

households 

Access a problem due to sharing?  

Number of households 

2-3 sharing 8 Yes: 4     No: 4 

4-5 sharing 10 Yes: 7     No: 3 

8/16 sharing 1 Yes: 0     No: 1 

11 sharing 1 Yes: 1     No: 0 



51 

 

The accessibility is obviously dependent also on when they want to and/or need to 

access it. Some stay at home all day and some need to go to work; making their time 

schedules very different.  The hot water from the solar water heaters were used mostly 

in the morning and/or in the afternoon (see figure 20) due to their daily schedule of 

work, children’s school and other activities (14 households). The times for using the hot 

water from the solar water heaters was also reasoned by personal preferences (6 

households) or practical reasons of waiting for the water to warm up (1 household) and 

feeling sweaty and dirty after a hot day (4 households). By most people wanting to use 

it at the same time of the day, access becomes easily a problem when time is short. 

Table 20 Time spent showering.  

Total number of households: 20.  

Therefore, essential is also how much time they use for showering. Many of the 

households said that they use the shower for about 30 min a day. Few used it for about 

15 min a day. One household, and one of the members in another household, just went 

there to get warm water into buckets and bathed at home. See table 20. Of the 

households getting the water only with buckets, one simply preferred to do so and one 

was not able to actually shower because the basin was broken and the pipes were 

blocked. One household used the shower only on days off from work because they 

don’t have time for using the shower – it was faster to heat water at home. Some 

households felt that they didn’t get to shower long enough. Even so, they consciously 

kept their bathing time short so that the hot water would be enough for everyone – 

especially for those coming home from work. Some specific times for showering were 

often not agreed between the households but an unspoken rule was often that those 

going to work get to shower first. 

Most households shower always normally under running water. Still quite many 

households get the hot water also with buckets (see table 21, page 52). This was 

sometimes done due to not being able to shower when they would have to wait a long 

time. Sometimes also because they would like to take a longer bath and others would 

make them hurry up. It was also taken to buckets for washing dishes. Occasionally, if 

the bathroom would be really dirty, they preferred to bathe at home instead. One 

household would get water only with buckets because they get cold in the shower. One 

household felt that there was a problem with the construction of the bathroom itself – 

the shower is elevated and wind would “find its place” under it, making it drafty. Draft 

was mentioned by few other households as well. One interview person mentioned this 

being the main reason for that they only get the water into buckets and bathe at home.   

Time spent 

showering 

Number 

of househ. 

30 min 9 

20 min 2 

15 min 7 

10 min 1 

Only getting water 

into buckets 

1 

12

3
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3
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Figure 20 Time of the day when solar water 

heater used. Total number of households: 20. 
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Table 21 Habits of bathing. Total number of households: 20.  

Habit of bathing Number of 

households 

Why with buckets? Number of 

households 

Shower under running water 11     

Bath only with buckets 1-2 Shower basin broken 1 

    Gets cold in the shower 1 

Sometimes with buckets 8 Shower occupied and no time to wait 3 

    When like to take a long bath 2 

    When the bathroom is dirty 1 

    When used for washing dishes 3 

 

5.4.2. Availability of Hot Water and Alternative Sources of Energy 

In winter months, the weather caused problems of access to hot water from the solar 

water heaters. All the households that had used the solar water heaters for at least a year 

(19 households) said that hot water was not available in winter. A reason for this was 

the often cold and rainy weather. When it is sunny, it is available; when rainy it is not 

available.   

In case of rainy days, access to hot water is dependent on access to the alternative 

fuels/energy used by the households for heating water. Most households used electricity 

for this (see table 22, page 53). It was, in the first hand, said to always be available. 

Nevertheless it came apparent that power cuts were not that uncommon – with some 

people estimating that it would happen once a month during the summer months. 

Reason for this was thought to be failure in the grid and/or some works being done in 

the area. In winter months power cuts was said to happen more frequently – few 

households saying weekly or even several times a week. In winter in addition to the 

reasons mentioned in summer months, it was thought to be caused by heavy winds and 

rains. When the power is cut, it normally is functioning again by the evening of the 

same day or in the morning of the next day.  

For 8 of the 20 interviewed households’ affordability of electricity was a problem. The 

prices for electricity have generally said to have gone up. You can buy it with the same 

amounts of money, but you get less kWh with it. Some households had no alternative 

fuel for electricity so they would just have to wait for it to come back (5 households).  

Many of the households used paraffin for cooking and heating water as an option when 

electricity is not available. 1-4 households used it (depending on time of the year) as a 

first choice (see table 8, page 40). Most people said paraffin is always available, but few 

households said it sometimes hard to find in the local stores and/or they were not always 

able to afford it (see table 22, page 53). One household had no alternative to using 

paraffin. Most of the households using gas also said it was hard to find in local stores 

and that it is not very affordable. Sometimes you would have to go quite far to find a 

shop that sells it. Gas was also too expensive to use for e.g. cooking something 

requiring long time to cook. Due to these reasons four of the six households using gas 

said it is not always available. See table 22, page 53. 

 



53 

 

Table 22 Accessibility of alternative energy/fuels. Total number of households: 20.  

Type of energy 

or fuel 

Number of 

Households 

Accessibility Number of 

households 

Not available due to Number of 

households 

Electricity 20 Almost always 

available 

10 Sometimes power cuts 10 

    Always available 4   4 

    Not always available 6 Frequent power cuts in winter 4 

        Not always able to afford it 2 

Paraffin 13 Always available 9   9 

    Not always available 4 Not always in the shops 2 

        Not always able to afford it 2 

Gas 6 Always available 2   2 

    Not always available 4 Not always in shops 2 

        Not always able to afford it 2 

 

5.4.3. Absence of Maintenance Causing Problems of Access 

The households were very dissatisfied with the maintenance aspect of the hot water 

service. It takes months, in some cases even years, before any action was taken towards 

repairing the solar water heaters. Sometimes the bathrooms were simply locked up so 

that they cannot be used instead of fixing the problems. This was mentioned by 12 

households. In one of the households the solar water heaters was constantly dripping 

water - and this had been the case for several months. One household told that their 

solar water heater was fixed immediately and they were pleased with the service. 

Maintenance problems were one of the main reasons for that more households had to 

share a solar water heater. In one household, they could only get the water with buckets 

when the shower basin and pipes are not repaired.  

Most of the time, the fault was reported to the municipality. But no other action to try to 

solve the problems by themselves was taken. This was due to questions of payment and 

responsibility. It was believed that neighbors would not want to pay or would at the end 

back out, making them responsible for the payment alone. Some households felt that it 

would be easier to deal with the maintenance issues directly with a company engaged in 

solar water heaters. At the moment the service model is not a direct free-for-service as 

the solar water heaters are owned by the municipality and not by the energy company. 

They believed that the company would better live up to their responsibilities of keeping 

up the service.   

In one case, though, the households had found a solution of their own. A shower head 

had been stolen. They bought a new one and would only screw it in when it is used. The 

shower head is kept by one of the households using it and others come to lend it when 

needed. The views on maintenance issues are summarized in table 23 (page 54).  
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Table 23 Views on maintenance. Total number of households: 20. 

View on maintenance Number of 

households 

Takes very long until something is done 12 

Happy with maintenance  1 

Dealing with maintenance hard due to sharing 4 

Have dealt with maintenance issues themselves 1 

Would be better to deal with maintenance issues directly with the energy company 2 

 

5.4.4. Availability of Hot water and Alternative Sources of Energy: Households that No 

Longer Used Solar Water Heaters 

These households get hot water only by heating water at home. Thus their access to hot 

water is relying on their access to the energy/fuels they used for this. Electricity was 

used by all the households. Three out of the five interviewed households said that it is 

always available. Two household said it is not; especially in winter when the power 

could be cut several times a week. In summer, this would happen once a month. See 

table 24. One of the households had problems with their electric connection as it would 

very easily get overloaded.  

For two of the households affordability of electricity was a problem and for one of these 

last week of the month would usually be without electricity. One household had no 

alternative to using electricity. For three of the five households using electricity is a 

significant monthly expenditure. For two of the households it was affordable.  

Paraffin was used by three of the households in case electricity would not be available 

and all the households told it was always available. For all the households using 

paraffin, it was a significant expenditure. Gas was used by two households. One 

household had troubles accessing gas because it was hard to find in stores and one said 

it is always available. See table 24. Gas was not a significant expenditure for these 

households as they would need it so rarely. Despite some problems of access and/or 

affordability to energy/fuels, all households said they can always heat water at home 

Table 24 Availability of energy/fuels used for heating water. Total number of households: 5. 

Energy/fuel Availability Number of 

households 

Not available due to Number of 

households 

Electricity Always available 3   3 

  Not always available 2 Power cuts 2 

Paraffin Always available 3   3 

Gas Always available 1   1 

  Not always available 1 Hard to find in stores 1 

 

5.4.5. Discussion of Accessibility of the Hot Water Service and Alternative Sources of 

Energy 

All the households that were not using solar water heaters said they are always able to 

heat water at home. However, it was apparent that the households had problems with 

accessing and/or affording the energy/fuels for heating water. The same could be 

observed with alternative energy/fuels used for heating water by the households using 

solar water heaters. The households having access to solar water heaters in general have 
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better access to hot water than those relying only on heating water at home due to better 

accessibility and affordability of hot water from solar water heaters.  

Hot water is in theory always available for the households using a solar water heater 

when it is warm and/or sunny. In winter accessibility becomes a problem as the weather 

is often cold and rainy. During the rainy days, the households are in the same situation 

as the households not using solar water heaters at all. Same pattern of energy/fuel use 

and accessibility of these applies as for the other group of households. They need to rely 

on relatively unreliable and/or unaffordable sources or energy.  

During the summer months when hot water is basically available at the solar water 

heaters, accessibility is still a problem due to sharing. This is not only dependent on 

how many households are sharing the solar water heater, but also on when it needs to be 

accessed. When most households need to access it at the same time, accessibility 

becomes a problem even when the showers are shared only with one other household. 

Most households have though managed to deal with these issues by certain organization 

– these were though most of the time not formally agreed between the households.  

Regarding the quantity of the hot water available at the solar water heater; it becomes 
more easily a problem when it is shared by many households.  

Sharing and technical problems are the most important factors affecting rates of use. 

Sharing enables some households to only get the water with buckets or simply restricts 

them from showering. Some of the issues of sharing restrict the rate of use by affecting 

personal preferences. These aspects are further discussed below. Various technical 

problems also force more households to share a shower because of breakage of many 

solar water heaters. This leads to worse access problems caused by sharing and is also a 

direct cause of not using them. The factors affecting accessibility and rates of use are 

summarized in table 25. In the following section 5.5 the impacts resulting from the 

issues outlined in this section are presented and discussed.  

Table 25 Factors affecting accessibility and rates of use of the solar water heaters 

Factors affecting access and rates of use of solar water heaters 

Cold and rainy weather 

Sharing 

Technical Problems 

Personal preferences 

Constructional aspects of the bathrooms creating a draft 

  

5.5. Impacts Relating to Issues of Access 

5.5.1. Households Needing to Bathe with Buckets and Rely on Alternative Sources of 

Energy 

The fact that hot water is not always available from the solar water heaters has 

consequences that depend on the households’ way of dealing with it. One household 

could not afford to heat water for bathing at all, thus having no access to hot water in 

case it is not provided by the solar water heater. Additional seven households were 

having troubles with affording to heat water at home. This becomes especially 

problematic during the winter when heating the house also requires a lot of energy/fuel. 

Not having hot water and needing to use buckets makes bathing hard and time 

consuming. Some households (4) were also saying they get fever from using cold water. 
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Bathing with buckets was also said to lead to worse hygiene as you it is hard to clean 

yourself as well as by showering (5 households).   

Same difficulties with bathing were mentioned by the group of households that no 

longer used a solar water heater. Energy costs are higher (mentioned by all the 

households) and the amount of water able to be used for bathing is very restricted 

(mentioned by three households) due to the high cost of it. This results in that you are 

not able to wash yourself properly.    

Further, households that do heat water for bathing (in case there was no available from 

the solar water heater) relied on electricity, paraffin or gas for getting hot water.  This 

lead to higher energy costs in total and possible practical difficulties of accessing them. 

Households using paraffin will suffer from negative health effects. This was though not 

really recognized by majority of the households using it – only 3 out of the 13 

households saying they had problems with lungs or kids coughing all the time. Paraffin 

was on the other hand said to be dangerous to use due to risk of fire and its strong smell 

was not liked. It was also said to be very costly – one liter of paraffin costs 8-10 rand. 

High price is also a problem with using gas.  

One of the issues of access related to sharing is problems with time: 8 households 

mentioned waiting for their turn was a problem for their daily schedules. Some ended 

up being late to work; they did not get to shower long enough or were only able to get 

the water with buckets for bathing. Sometimes you don’t get to shower or bathe at all. In 

a few households the hot water would not be enough for everybody. In general, not 

being able to use the shower when they like, was strongly disliked in many households. 

The problems caused due to not being able access hot water at the solar water heater are 

summarized in table 26.  

Table 26 Problems caused by not having hot water from the solar water heaters.  

Total number of households: 20. 

Problem caused by inaccessibility of hot water from solar water heater Number of 

households 

Need to use cold water for bathing due to not being able to afford alternative fuels/energy 8 

Get fever due to using cold water 4 

Bathing hard and time consuming 5 

Hard to keep yourself clean 5 

More costs due to reliance of alternative energy/fuels 19 

Health and fire risk due to using paraffin 4 

Sharing causes problems with daily schedules 8 

5.5.2. Problems of Sharing 

Sharing was an issue for the households that touched upon many areas of their life. 

Above, it has already been discussed how it affects access and the consequences of this 

on the households. But there were a few other problems that were taken up by many 

households. Some of these aspects affect rate of use by affecting their personal 

preferences of using or not using the solar water heater.   

One of the most important issues that came up was related to privacy. This was 

mentioned by 12 of the 20 interviewed households. It happened often that someone 

came into the bathroom while they are showering – wanting to use the shower 

themselves or to use the toilet that is next to the shower. The bathrooms cannot be 

locked so anyone can come in as they like. One interviewed person though felt that the 
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shower gave more privacy than bathing at home, as they would often have guest and/or 

kids in the house, in front of which they could not bathe. Another problem was cleaning 

of the bathroom. It was said often to be very dirty and many were not caring about 

keeping it clean. Cleaning was up to those who cared.  

Payment for water was a concern for some households as there are no meters set to 

measure the water consumption in the shower (see table 27) The costs are still shared by 

everyone. This becomes a problem as people have different habits of showering 

(once/twice a day, time used) and the sizes of the households vary from 1-8 people. 

Dealing with technical problems with the solar water heaters also becomes hard. In the 

first hand, it is the responsibility of the municipality to fix them. Some households 

would though be ready to hire someone themselves to fix the solar water heater in case 

the response from municipality would be very long. Currently this was said to be hard 

because of the sharing. 

Some of the households did not take up these issues with the neighbors in order to avoid 

conflicts or risk being labeled as a trouble maker. The problems related to sharing of the 

solar water heaters are summarized in table 27.  

Table 27 Problems of sharing. Total number of households: 20.  

Problem of sharing Number of 

households 

Resulted consequence Number of 

households 

Need to wait 8 Late to work 4 

   Sometimes does not get to shower 4 

   Does not get to shower long enough 1 

   Can sometimes only get the water with buckets 5 

Hot water not enough for 

everyone 

4 Sometimes does not get to shower 4 

Not able to shower when 

they like 

8 Problems with daily schedule 4 

   Discomfort 4 

Privacy 12 Discomfort 12 

Unequal responsibility for 

cleaning 

6 More work for some 6 

   Less good hygiene - need to use a dirty bathroom 5 

Payment for water 3 Possibly paying too much 3 

Dealing with technical 

problems 

4 Showers not getting fixed – more people need to 

share 

4 

 

5.6. Estimations of the Impacts of Showering on the Households’ Water 

Consumption 
In section 5.3 and 5.5 it came apparent that many of the positive impacts relate to being 

able to use more warm water for bathing. This can be positive for households but 

depending on the magnitude of the affected water use, it could be negative from the 

city’s point of view. In this section the effects of using the solar heated showers on the 

households’ overall water use is estimated. The amount of water used by households 

when using the solar heated shower is compared with the alternative: bathing with 

buckets.   
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Estimations of the exact amounts of water used could not be given by the households as 

there are no water meters and they had not paid attention on how much they use.  Even 

so, most households estimated that they use more water when they use the shower. 

Mostly because, in their opinion, more water is consumed during a shower than what it 

would take by bathing with a bucket. Five households also mentioned that they wash 

themselves more often than if they would have to bathe with buckets. One household 

said that they showered for a long time, enjoying the water, and thus using a lot more 

water by using the shower. Two households estimated their water use to be around the 

same in both cases. One household said they use less water by showering because it 

goes quickly. See table 28.  

Table 28 Water use by showering vs. bathing at home. Total number of households: 20.  

Water use: showering vs. 

bathing at home 

 Number of 

households 

Due to Number of 

households 

Using more 16 Showering requires more water 12 

  Because we wash more often 5 

  Because we take long showers 1 

No difference 2 It requires the same amount of water 2 

Using less 1 Showering is quick 1 

Doesn’t know 1  1 

 

Getting a more detailed picture of the amount of water used by showering vs. bathing 

with buckets is central for the study. The households’ habits of bathing have been used 

to make a better estimation.   

First it is necessary to know how much water they would use if they did not have the 

showers with solar heated water. The alternative is bathing with buckets. For estimating 

the water consumption by bathing with buckets, the size of the household has to be 

considered.  It is assumed that one person will use one bucket of water for washing 

themselves. Buckets can be of various sizes, but here, a size of 8 liters has been 

assumed. This is in line with the minimum requirements of water needed for bathing 

that according to Gleick (1996: 85) is 5-15 liters.  

One bucket per person is assumed also because households need to boil water and mix it 

with cold water from the tap. This means costs. Most households used an electric kettle 

for boiling water. A normal size for them is 1.7 liters and boiling one full kettle of water 

is enough for getting one bucket of warm water (see section 5.7.2 for further 

information). As it is possible to bathe with that amount of water and it will bring extra 

costs to use more warm water, it is assumed that households will use only one bucket 

per person. This can also vary according to preferences and income, but as most 

households live below or near the poverty line, in which any money spent on not 

absolutely necessary non-food costs, means decreasing the food budget; the quantity of 

one bucket per person is assumed.  The estimated amount of water needed by the 

households can be seen in figure 21 (page 59).  
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Figure 21 The amount of water needed by bathing with buckets (per day). The figures are based on the 

number of members belonging to the households and the assumptions made of the frequency of washing 

and amount of water needed for this.  

For estimating the water consumed during a shower, it is necessary to know how long 

they shower. The time households were spending daily on showering is listed in table 

20 on page 51. According to SABS (South African Bureau of Standards), traditional 

shower heads in South Africa have a water flow of 30 liters per minute (Sleigh, 2008: 

2). Morris has used a value of 20 liters of water per minute for traditional shower heads 

in South Africa in his calculations of water and energy savings by using low-flow 

shower heads (Sleigh, 2008: 2). In my estimations, I have used the average of these two 

values: a water flow of 25 liters per minute. The amount of water needed for showering 

has been estimated by using this value:  

Minutes	spent	showering	per	day		x		25 = the	water	consumption	of	showering.  

The amount of water estimated to be used by the households can be seen in figure 22.  

 

Figure 22 The amount of water used for showering (per day) per household. The figures are based on the 

time the households spent on showering (table 20, page 51).  

 

Comparing the amount of water needed for bathing with buckets with the amount used 

for showering, it can be seen that households used between 200 and 700 liters more 

water per day when using the shower. The amounts of water in cases of the individual 

households can be seen in figure 23 (page 60). Most households used more than 500 

liters more by using the shower. Many used between 300 and 400 liters more. One 

household did not use any more water because they would only get the water from the 

shower into buckets.  
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Figure 23 Amount of water used more by showering (per day). The figures are based on comparison of 

the estimated amount of water needed for bathing with buckets and the estimated amount of water needed 

for showering.  

 

The impacts of this increased water use relate to improvements in health and easiness of 

bathing when the water use is not restricted by the cost of it. These aspects have already 

been discussed above in section 5.5 discussing the impacts of issues relating to access of 

hot water from the solar water heaters and in section 5.3 discussing the impacts of the 

energy services provided by solar water heaters.  

In section 5.3 it was concluded that the impacts of solar water heaters mostly relate to 

affected energy and water use. Above the aspect of water use was discussed. The next 

section focuses on the impacts of using solar water heaters on the households’ energy 

use. The impacts of the changed energy use are discussed in section 5.8. 

5.7. Estimations of the Impacts on the Households’ Energy Use 

5.7.1. Solar Energy Replacing the Use of Electricity, Paraffin and Gas 

In this section, the amount and types of fuels used in summer (when they could use 

solar water heaters) are compared to those used in winter (when they mostly do not have 

access to hot water from the solar water heaters). The role of solar water heaters in this 

context is presented. Section 5.8 presents and discusses the importance and impacts of 

the changed energy use.  

The only difference between the energy use for summer and winter months was 

decreased need to heat water and/or to heat the house during the summer months. Most 

households (19) said that they can save electricity, or other fuels, during the summer 

months. The relative differences in energy use, said by the households, in summer 

compared to winter are summarized in table 29 (page 61).  

For most households, being able to access hot water at the solar water heaters means 

decreased use of electricity. Also, it reduced their electricity use in the morning as they 

get hot water for bathing from the shower. In the afternoon, electricity use would be up 

again as it is time to cook. Hot water from the solar water heaters was not used for 

cooking purposes.  

Some households prefer using paraffin for heating water during the winter months 

because they can also heat the house at the same time. However, as paraffin is 

secondarily used for heating water (the actual aim is heating the house) having hot 

water from the solar water heater did not affect their winter time energy use as such. In 
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summer though, it decreases the electricity use of these households as well since they 

also use electricity for heating water when there is no need to heat the house. In summer 

months, being able to access hot water from the solar water heaters, also decreases the 

use of paraffin and gas that occasionally would be used in case of power cuts. See table 

29. 

Table 29 The households’ energy use in summer compared to winter. Total number of households: 20.  

  

The opposite pattern of energy use was confirmed by the households that were no 

longer using solar water heaters. All the households said that after not using solar 

water heaters, they use more electricity as well as paraffin or gas that they 

occasionally would need to use.   

The dynamics in table 29 can be turned around also for the households using solar water 

heaters during the winter months: most households said they heat water at home for 

bathing when there is no warm water at the showers. Due to this, a majority of the 

households used more energy in winter compared to summer. The households could not 

estimate the exact amounts of how much energy they consume during this time. But 

most households were saying that it is a lot more and that the same amount of electricity 

they buy does not last nearly as long as in summer. For one household, using a solar 

water heater did not make any difference for energy use because they did not heat water 

for bathing otherwise and the shower was used only for this purpose.  

5.7.2. Estimations of the Amount of Electricity Saved by the Households 

For getting a more detailed picture of the effects on the energy use of the households, 

the energy requirements of their alternative ways of bathing has been estimated based 

on the appliances they use for heating water. The alternative to solar water heater is 

heating water at home. A majority of the households used an electric kettle for this. 

Three households used an electric hot plate and one household used a paraffin stove. 

Following assumptions has been made: one person uses one bucket of warm water for 

bathing, a bucket is 8 liters, and the temperature of tap water is 20°C.   

Most people used an electric kettle for heating water for bathing (see table). The sizes of 

the electric kettles vary but here, a common size of 1.7 liters has been used. By boiling 

one full kettle of water, it is possible to get one bucket of warm water. This is concluded 

by the following equation, showing that the temperature of the water with 1.7 liters of 

100°C water mixed with tap water of 20°C gives a water temperature of 37°C, which is 

warm enough for bathing.  

Type of 

energy/fuel 

Type of change Number of 

households 

Due to  Number of 

households 

Electricity Using less 16 Do not need to heat water for bathing 16 

 No difference 4 Use paraffin for heating water instead 3 

   No difference in energy use between 

summer and winter 

1 

Paraffin Using less 4 Do not need to heat water for bathing 1 

   Do not need to heat the house 3 

 Possibly using less  9 Electricity power cuts less frequent. 

Paraffin the secondary fuel used. 

9 

Gas (LPG) Possibly using less 5 Electricity power cuts less frequent. Gas 

the secondary fuel used.  

5 
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� × 8� = 100°� × 1.7� + 20°� × (8� − 1.7�)   

The theoretical energy required for heating water from 20°C to 100°C is 569.024kJ. See 

below: 

1 kcal = the energy required to heat 1 liter of water by 1°C.  

1 kcal = 4.184 kJ 

1 kW = 1 kJ/s 

The energy needed to heat 1.7 liters of water from 20°C to 100°C is 80 kcal/L x 1.7 L = 

136 kcal. This equals to 4.184 kJ x 136 = 569.024 kJ.  

Further, in order to know how much energy in kWh is needed for boiling the water, it is 

necessary to know the time required. This is dependent on the power requirement of the 

appliances. The power requirements vary but in these calculations 2.2 kW power is 

assumed for an electric kettle and 1.5 kW for and electric hot plate. As 1 kW is 1 kJ/s, 

the time needed for boiling water can be derived with following equation: 

heating time (min) =
energy required (kJ)

power (kW) x 60(s/min)
 

It though has to be kept in mind that the time required is also dependent on the energy 

efficiency of the appliance. This means the percentage of energy that is consumed by 

the appliance that in fact goes to heating water. This is calculated by Päster (2009) to be 

81% for an electric kettle and 30.5% for an electric hot plate. Thus, in order to get the 

time required, the power of the appliance, used in the equation above, needs to be 

adjusted to 0.81 and 0.305 of the actual power requirement of the appliance.  

These calculations tell that it takes 5min 18s to boil 1.7 liter of water with an electric 

kettle and 20min 42s with an electric hot plate (when lid is on the pot). This equals to 

0.08870h and 0.34549h respectively. The energy used in kWh is derived by following 

calculation: 

Power requirement of the appliance (kW) x heating time (h) 

Thus the energy in kWh needed to boil 1.7 liter of water with and electric kettle is 0.20 

kWh and 0.52 kWh with an electric hot plate.  

With this assumption, the energy in kWh used daily for bathing has been calculated for 

each household using an electric kettle or hot plate for heating water. They are done 

with an assumption that each person uses one bucket of warm water and bathes once a 

day. For the three households that used the hot water for washing dishes as well, the 

electricity consumption for heating water for this is included in their calculations. In this 

way, it can be seen how much energy is used for all the activities that a solar water 

heater was daily used for. Hot water consumption for washing dishes was assumed to be 

one kettle of boiled water (1.7 liters) and it was assumed to be done every day. The 

daily energy consumption for heating water for the activities the solar water heater is 

daily used for was estimated for each household and can be seen in figure 24 (page 63). 

One household used only paraffin for heating water and one household did not heat 

water at home for the purposes they used the solar water heater for – due to this their 

values in figure 24 are 0. 
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Figure 24 Daily electricity consumption for heating water for the activities solar water heater was  

used for. The figures are based on the appliances that were used for heating water, the number 

of members in the households and the assumptions made about the frequency of doing these activities.  

 

Households using an electric kettle for boiling water saved between 0.20 and 1.6 kWh 

of electricity per day. Households using an electric hot plate (household 5, 14 and 18) 

saved between 1.56 and 3.64 kWh of electricity per day when using solar heated water. 

In table 30 you can see the monthly savings of electricity. The households are entitled to 

50 kWh of free electricity per month. Three households (household 18, 12 and 5 in table 

30) would spend more than this just for heating water for the purposes they otherwise 

would use the solar water heater for. For many other households the monthly electricity 

consumption for these activities would also be quite large proportion of their free basic 

electricity (See table 30).  

The electricity saving are clearly bigger for the households using an electric hot plate 

than for those using an electric kettle. If for example households 1 and 18 are compared 

(see table 30) – the electricity consumption in the household 18 that is using a hot plate 

is much greater than in household 1 despite that they use the solar water heater for same 

purposes and the sizes of the families are the same. The same can be observed by 

comparing household 14 and 15. In this case household 14 is using the solar water 

heater also for washing dishes, thus obviously saving a bit more than household 15, but 

the biggest difference is supposedly the use of different appliances.    

Table 30 Basic information relating to households’ heating of water for the purposes solar water heaters  

were used for 

Househ. 

Number 

Number of 

members 

Appliance used for 

heating water 

Solar water heater daily 

used for 

Amount of electricity used in a 

month for heating water for 

the purposes solar water 

heaters was used for 

1 7 electric kettle Bathing 42 kWh 

2 7 electric kettle Bathing - 

3 4 electric kettle Bathing 24 kWh 

4 5 eletric kettle Bathing 30 kWh 

5 6 eletric hot plate Bathing, washing dishes 109.2 kWh 

6 6 eletric kettle Bathing 36 kWh 

7 1 eletric kettle Bathing 6 kWh 

8 4 eletric kettle Bathing 24 kWh 
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  Table 30 continues...   

Househ. 

Number 

Number of 

members 

Appliance used for 

heating water 

Solar water heater daily 

used for 

Amount of electricity used in a 

month for heating water for 

the purposes solar water 

heaters was used for 

9 4 eletric kettle Bathing, cleaning house 24 kWh 

10 2 eletric kettle Bathing 12 kWh 

11 4 eletric kettle Bathing 24 kWh 

12 7 eletric kettle Bathing, washing dishes 54 kWh 

13 7 electric kettle Bathing 42 kWh 

14 3 electric hot plate Bathing, washing dishes 36 kWh 

15 3 eletric kettle Bathing 18 kWh 

16 3 Paraffin stove Bathing - 

17 6 eletric kettle Bathing 36 kWh 

18 7 electric hot plate Bathing 109.2 kWh 

19 5 electric kettle Bathing 46.8 kWh 

20 6 eletric kettle Bathing 36 kWh 

 

In table 31 the monthly amount of energy needed for heating water (in the case they 

bathe every day) has been compared with their energy use in summer when they get hot 

water from the solar water heater. This could be done only for households that knew 

how much they spent monthly on electricity. The households need between 5-87% more 

electricity in winter months, when they need to heat water for the activities solar water 

heater was used for. For two households it was less than 10% more, for two households 

it was just over 10% more. One household needs to use nearly 25% more electricity, 

two households around a third more. One household needs to use 87% more electricity 

due to heating water for bathing and washing dishes!  

Table 31 The amount of electricity required for heating water for the purposes solar water heaters  

were used for in relation to their current energy use 

Household 

Number 

 

Total amount electricity used 

per month when solar water 

heater used 

Estimated amount of electricity used 

for heating water for the purposes 

solar water heater was used for 

% more electricity 

needed when bathing 

with buckets 

5 125 kWh 109,2 kWh 87% 

6 274 kWh 36 kWh 13% 

11 192 kWh 24kWh 13% 

12 503 kWh 54 kWh 11% 

13 125 kWh 42 kWh 34% 

14 565 kWh 36 kWh 6% 

15 192 kWh 18 kWh 9% 

18 274 kWh 109,2 kWh 39% 

19 192 kWh 46,8 kWh 24% 

20 125 kWh 36 kWh 29% 
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For all the 18 households together (1 household used only paraffin and 1 household 

would not heat water at home for bathing) 23.64 kWh of electricity per day, can be 

saved when they are able to get solar heated water. In a month, this adds up to 709.2 

kWh saved electricity for these 18 households. This comes near to an average total 

monthly energy consumption of a medium-to-high income household in Cape Town 

(774kWh per month) (Winkler et al 2005: 9).     

Saving energy means also saving money. Money could be saved by not heating water at 

home. None of the households used these savings for things needing energy. More 

investments in using energy were not made as it was not necessary and/or not prioritized 

over other daily needs of the household. Most of the households were already using 

electricity for various appliances like TV, stereos, refrigerator, iron etc. (see table 20, 

page 51). Therefore the energy that was saved really decreased their energy use.  

Conclusively, the solar water heaters effects on energy use of the households happened 

only directly by offering an alternative source of energy for heating water. No indirect 

effects were apparent as the unused energy, by not heating water, was not used for 

anything else.  

5.8. Benefits of Using Cleaner and Affordable Energy 

5.8.1. Benefits of Using Solar Energy 

Using solar energy for heating water had direct positive impacts. It first of all improved 

their access to hot water by offering a more secure and stable source of energy for 

heating water. Affordability, accessibility and reliability of the alternative energy/fuel 

were a concern for many households.  

In addition, solar energy offers a cleaner and safer way of getting hot water. Especially 

the need to use less paraffin resulted in clear health benefits. Coughing, chest problems, 

strong smell and risk of fire were mentioned as being problems with using paraffin. One 

household stopped using paraffin because of the pitch colorizing the pans.   

Also, one the most important effects of decreased energy use mentioned by the 

households was the saving in energy costs. This is discussed further in the next sections. 

The impacts are summarized in table 32.    

Table 32 Impacts of changed energy use. 

Impact of changed energy use 

More secure source of energy for heating water 

No chest/lung problems due to using paraffin 

No risk of fire 

Savings in energy costs (see section 5.8.2.-5.8.4 for further information) 

 

5.8.2. Decreasing the Cost of Bathing? 

 

Absolute costs 

The cost of using a solar water heater was perceived to be good as it would not have any 

costs for energy/fuel. This was one of the most important reasons for using them – 

mentioned by 15 households. Despite of not having energy costs by using a solar water 

heater, it is not entirely free – there is a monthly fee. One household felt that the 

monthly fee for the solar water heater is too high. Today in Lwandle, the fee is an 



66 

 

undefined amount included in the rent. In 2003 it has been 23 rand a month (SEA, 

2009).  

Questions about costs of water used for showering were not clear: 8 out of 20 

households saying that they are not paying for water. One household did not know if 

they were paying for water. 10 households said that they are paying for water. Also, the 

households that did pay for water did not know how much. However, 5 households said 

that it is a significant expenditure. For 4 households water expenses were not significant 

and two households could not answer this question. 

There seems to be confusion among the households of how the water is paid for and 

how much they are paying. Of the 10 households that are paying for water, 7 say that the 

water costs are always the same and included in the rent. Three households said they 

sometimes have to pay more for water with one also saying that they owe the 

municipality for water. Payment of water was a clear concern as they are charged for 

water but there is no separation in their bill saying how much they are paying and for 

what amount used. They were concerned that they are paying for water they are not 

using. 

The costs for water can be regarded as a cost of using solar water heaters in case the 

costs would increase if water is consumed more. In Lwandle, the residents presumably 

pay an undefined monthly flat rate for water included in their housing rents. It remained 

unclear if this rate is raised when water is used more. If it is not adjusted to the 

increased use of water caused by showering (as indicated by most of the households that 

were paying for water); using the solar water heater does not bring any extra water costs 

for the households. Despite of many attempts to confirm this with the water and 

sanitation department of Cape Town, I have not gotten an answer that would clarify this 

matter. Mahote (2009) though mentions in an earlier report made about Lwandle that 

the city’s financial department says that it would be unreasonable to charge people for 

the public taps because they are shared. Thus, it is assumed to be likely that currently 

the households do not have extra water costs because of using the solar water heaters.  

By using the solar water heater, energy, and thus money, could be saved: 19 out of 20 

interviewed households said they were able to save money. To understand the 

magnitude of the effects of solar water heater on the overall energy costs of the family, 

it is necessary to know what the costs would be in case they have no solar water heater. 

Unfortunately, exact figures about amounts or costs of energy used in the detail needed, 

could not be given by the households.  

On a more general level, it could be found out that electricity that is used by majority of 

the households for heating water, was a significant expenditure for 12 of the 20 

households using it. Having solar heated water eases this burden of energy costs. Most 

households (19) had higher energy costs during winter because they need to heat water 

at home for bathing and many (12 households) saying it is a lot more.   

Paraffin was a significant expenditure for 6 out of the 13 households using it. Most still 

say it is very expensive, but as it is not used all the time, it does not become a big 

expense for the families: thus 6 households saying it is not a significant expenditure. 

The same principle applies to gas – 3 of the 6 households using it said it is a significant 

expenditure for them. It is only used in case electricity is not available. Having solar 

heated water thus also decreases the cost burden that would, occasionally, have to be 

spent on these more costly fuels.   
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As the hot water from the solar water heaters was used almost only on bathing and, as 

this is also the activity needing the largest quantity of hot water, to estimate their costs 

of bathing with and without a solar water heater becomes relevant. Despite the lack of 

detailed data on energy spending regarding heating of water, the calculations about the 

effects on energy use, done in section 5.7.2, can be used for estimating the impacts on 

costs as well.  

Every household has its own pre-paid electricity meter. The price per kWh is 66.25c for 

the first 150 kWh used in a month. After this, the price increases to 80.34c per kWh, up 

until 450 kWh. As all the households that could estimate their energy use per month 

exceeded the 150 kWh limit when the energy required for heating water was included 

(see table 31, page 64), the higher tariff of 80.34c per kWh is assumed for all the 

households. In practice, the households would be paying less for the water heated in the 

beginning of the month and more in the end of the month. But as assumptions of when 

this line would be exceeded cannot be made and no household used less than 150 kWh 

in total, the higher tariff is assumed for the whole month. The monthly costs for heating 

water was estimated for each household, based on their estimated energy in kWh used 

for heating water in a month, and can be seen in figure 25.  

 

Figure 25 Monthly costs for heating water for the activities solar water heaters were daily used  

for (when  heated at home with electricity). Based on the calculations of amounts of electricity  

used made in section 5.7.2. 

 

The potential savings in energy costs of heating water are between 5 and 88 rand in a 

month, with most commonly being between 19-39 rand in a month. This can of course 

vary according to preferences and possible different behavior on day to day basis (e.g. 

beginning vs. end or the month). But the savings are in this magnitude with assumption 

that they would bathe every day, once a day, using one bucket of warm water per 

person.  

Relative Costs 

The savings in relation to the households’ monthly incomes can be seen in figure 26 

(page 68). Only 15 households could give an exact estimation of their income and this 

was done only for these households. Most households would need to spend 

approximately 1-3% of their income on heating water for bathing if they would not have 

solar water heaters. But the figures go as high as 6% and 11% of their monthly income. 

The savings for these two households can be said to be significant (energy poverty is 

often referred to as needing to spend more than 10% of income on energy). 
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Figure 26 percentage of income needed for heating water for bathing when heated at home with 

electricity. Based on the estimations of the costs of heating water for the activities solar water heaters 

were used for (figure 25) and the information on the households’ monthly incomes (table 4, page 37). 

 

In Lwandle today, the fee for solar water heaters is an undefined amount included in the 

rent. Therefore, the 2003 rate of 23 rand has been used as a reference for comparing the 

cost of bathing per se. The energy costs of the two households needing to spend 6% and 

11% of their income for heating water were 88 rand; the savings would therefore be 63 

rand per month. The heating water costs would also be a large share of their overall 

electricity costs (potential summer time consumption when no hot water from solar 

water heater): 41% and 31% respectively. Both households have also indicated that 

electricity is a significant monthly expenditure for them. See table 33 (household 5 and 

18).  

For four other households the costs for heating water at home would be on a more 

moderate level: 2.90% and 1.90% of their income (see table 33). It can still be said to be 

unnecessary high thinking that it covers only costs for bathing and washing dishes (for 

household 6 and 20) and that it would be 20-40% of their overall energy costs (see table 

33). All these households have also indicated that electricity is a significant expenditure 

for them. But when looking at the absolute costs of heating water (29 rand) and 

compared with the fee for solar water heaters (23 rand), it can be seen that the 

difference in costs would be only six rand a month. See figure 27, page 69.  

Table 33 Energy costs for heating water at home for the purposes solar water heaters was used for in  

relation to other economic factors (done only for households that could estimate their income) 

Household 

Number 

Heating water costs in percentage of their 

potential summer time overall energy costs 

(if no swh) 

Heating water 

costs in % of 

their income 

Electricity a 

significant 

expenditure? 

3  - 1,20% Yes 

5 41% 6% Yes 

6 13% 1,90% Yes 

7  - 0,50% No 

9  - 1% No 

10  - 1% Yes 

11 16% 0,80% No 

12 10% 0,90% Yes 

13 40% 0,80% Yes 

14 7% 1% Yes 

15 12% 1% No 
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 Table 33 continues...   

Household 

Number 

Heating water costs in percentage of their 

potential summer time overall energy costs 

(if no swh) 

Heating water 

costs in % of 

their income 

Electricity a 

significant 

expenditure? 

17  - 2,90% Yes 

18 31% 11% Yes 

19 28% 2,90% Yes 

20 36% 2,90% Yes 

 

For the other nine households (that could estimate their income) the energy costs for 

heating water at home would be on a fine level of around 1% of their income. For one 

household the cost for heating water would still be around 40% of their energy costs. 

However, as this is only 0.8% of their income, it is likely to not become a problem for 

the household (see table 33, household 13). 

 

Figure 27 The monthly cost of heating water for the purposes solar water heater is used for (the left side 

axis) in relation to the monthly fee (23 rand - the right side axis). Value 0 means that the cost of heating 

water at home for the purposes solar water heater was used for is the same as the monthly fee for the solar 

water heaters. The values lower or higher than 0 show the difference in rand.  

 

Further, figure 27 shows that when compared to the fee for solar water heaters, seven 

out of the twenty households would in fact spend less than the 23 rand for bathing by 

heating the water at home with electricity. For one household the fee in its whole would 

be an extra cost as they did not heat water at home for bathing. For one household the 

cost has not been estimated because they used paraffin. Also, for 5 out of the 11 

households that would spend more than this; the savings would be under 10 rand a 

month. Even so, if the rapid increase in electricity tariffs continues, this pattern can 

change fast. Also, the costs for using solar water heaters is always the same and known 

in advance. Electricity is a running cost that is less predictable, which makes it a less 

preferred alternative (see section 5.10 for more information).  

5.8.3. Savings in Energy Costs Improving the Economy 

The savings in energy costs were mostly used for general spending on groceries or other 

needs of the household. One household said they were able to buy breakfast for kids 
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before going to school. One household said that they can afford to buy more vegetables 

due to the savings in water heating costs.  

For one household the savings by using a solar water heater has given an opportunity 

for increased economic activity. They were self-employed, selling cool drinks and 

snacks at home. During the summer months when they do not have to heat water for 

bathing they were able to increase their stock of goods to be sold. They were able to 

earn more money for the household. See table 34.  

For one household that no longer used solar water heaters there was a clear economic 

disadvantage after not using the solar water heater. They had only recently moved in to 

a house were the solar water heater was not working. They used to sell snacks and 

drinks at home, but after needing to spend more money on electricity, they could not 

afford to buy goods to sell anymore 

Table 34 Impacts on economy for the households using a solar water heater.  

Total number of households: 20.  

Impact on economy Number of 

households 

Resulted impact on life Number of 

households 

Savings in energy costs 19 More money for groceries 18 

   Breakfast for kids 1 

   Able to afford more vegetables 1 

   Able to increase their income by 

being able to increase their stock of 

goods to be sold 

1 

No economic impact 1 -- 1 

  

Also, other households that no longer were using solar water heaters had higher energy 

costs after not being able to get hot water at the solar water heater. Electricity tariffs 

have generally gone up, so the higher costs could in part be because of this. But it 

heating water for bathing was said to make a big difference for their monthly energy 

spending. This was mentioned by all the five interviewed households. Their monthly 

energy consumption for heating water for bathing adds up to 15.6-62.4 kWh (by using 

the same logic as in section 5.7.2). This will cost the households 13-50 rand in a month. 

For the two households that could estimate their income this would not be a large 

proportion of their income (2% and 0.5% respectively). Rising electricity prices could 

though change this.  

In the next section another central economic aspect of the solar water heaters in 

Lwandle are discussed – the concept of free-for service model.  

5.9. Private or Collective Free-For-Service Model? 

5.9.1. Monthly Flat Rate Brings Economic Security 

In this section, the households’ views on the concept of free-for-service model are 

presented. The aspects considered were payment and ownership. Ownership of the solar 

water heaters according to free-for-service model stays at the company, or in this case 

municipality; and the users pay a monthly fee for having it.  

Monthly flat rate payment (which is a central aspect of paying for a service as opposed 

to paying pack a loan) was considered to be good because this makes the costs 
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predictable and it is an easy way of paying for it (mentioned by 12 households). It 

brought a kind of financial security when the costs are known in advance. One 

household saw a problem with paying it as part of the rent as the neighbors were not 

paying their rent, their household wind up paying for it alone. The households saying 

that their water costs vary (3 households) felt that it would be better with pay-as-you-

use payment because they could maybe save with water costs. Households that were not 

paying for water, or said that they pay for it as part of the rent, felt that pay-as-you-use 

payment would not be good, because it would be the same as using e.g. electricity – it 

would have running costs.  

In this context it is relevant to mention that it is questionable if the households in fact 

knew that they are paying for having the solar water heaters. Half of the interviewed 

households said that they are not paying for hot water. Another half said that they are 

paying for hot water and many said this because they pay for the energy/fuel they use 

for heating water. Only few said this because the fee for the solar water heater is 

included in the rent.  

5.9.2. Private Use and Service Provision - Better Service and Greater Control 

The current payment and ownership model per se was preferred over actually buying 

one. A loan was not wanted nor thought to be possible to get. Having a direct, private 

contract (instead of the current collective contract via the municipality) was, by some 

households, regarded to be better in the sense that they could either get someone to fix 

the solar water heater or that they could make such a request for the energy company. In 

their current situation they have to make the requirement to the municipality (the actor 

providing the service). It was felt that they would better live up to their responsibility of 

keeping up the service.  

This, in part makes it doubtful if the households’ are aware of the fee for the solar water 

heater. The fee would entitle them also to have them maintained. Some households still 

clearly were aware of this and were saying it would be better with a private contract as 

in many cases the municipality would wait with their response to maintenance problems 

so that many heaters would be fixed at the same time. In a private model they could get 

a quicker response.  

Generally a private, instead of a collective contract for solar water heaters was regarded 

also to bring greater control over how it is used, cleaned etc.; as for many, this came 

with an assumption that they would have it just for their household to use. The greater 

control of the solar water heaters was in these cases referring to problems of sharing and 

not to ownership per se. Many households were also ready to pay more in case they 

could own it - yet again, with an assumption that they would have it for solely for their 

households to use.  

5.10. Reducing the Work Load of Women? 
Earlier only men were using the existing showers. After building the new bathrooms 

also women are using them. Women, in all the interviewed households were using the 

showers. One of the interviewed women felt that it is extra important for women to 

shower in the mornings. Issues of privacy were mentioned, but no gender distinction 

was found in this context – it was mentioned by both men and women. 

In most of the households the tasks needing hot water: cooking, washing dishes, 

bathing, cleaning, making tea/coffee or a bottle for the baby, were the responsibility of 

the women in the households. Even so, in 6 of the 20 households this housework was 
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dealt equally and/or the tasks were done by the household member that happened to 

have time for it.  

Most of the women said they had enough time for doing all these tasks. In some 

households such tasks were said to take lot of time and managing to do everything 

especially in the mornings was often challenging. In some households, getting hot water 

from the solar water heater was said to save time. However, many still felt that it 

actually did not because you would have to wait to get to use it. In any case, using the 

shower reduced the work load of women by making it easier to e.g. bathe the children. 

As most of the tasks needing hot water is the responsibility of the women, the negative 

health effects of occasional paraffin use will be felt closest by them. The savings in 

energy costs brought by the solar water heater benefit all the members of the household. 

The money was though mostly spent on groceries, which eases the women’s daily 

responsibility of providing food for the family. 

Even though housework at home was in some households dealt equally between men 

and women, cleaning the bathroom was a responsibility of the women. This was 

sometimes a problem also between the different households. In case there were only 

men in one of the households, it was the responsibility of the households with women to 

keep the bathroom clean. This was disliked, but not questioned, by the household 

needing to clean it.  
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6. Discussion and Conclusions 

6.1. Impacts and Contribution to Advancement on the Energy Ladder – 

Reduced Energy Poverty, Improved Quality of Life and Health  

Firstly I have wanted to see in what ways have the solar water heaters impacted on the 

lives of the households. This was approached with a strong focus on the ways in which 

solar water heaters could contribute to advancement on the energy ladder due to its 

relevance for the most prominent cause of brown issues of the households – 

inaccessibility of clean energy services. The concept is also relevant both for the 

household- and societal level impacts. The households’ usage of the solar water heaters 

was studied in order to identify the important impacts and the ways these impacts are 

generated (what are the important factors enabling these impacts). These aspects, as 

well as the specific ways the solar water heaters have contributed to advancement on the 

energy ladder, are discussed in this and the following section. These sections also 

review the feasibility of solar water heaters from the households’ perspective. The usage 

was studied also in order to identify the important factors restricting the solar water 

heaters to become an asset in the lives of the households – these factors are discussed in 

section 6.3 which also offers insights for future implementation and policy discussions. 

Section 6.4.discusses these results from the city’s perspective which has been the third 

objective of the thesis. 

When studying the impacts of energy use, it is important to focus on the energy services 

they offer. Solar water heaters offer an energy service of warm water for different 

purposes. In Lwandle they were used mostly for bathing and to some extent for washing 

dishes and cleaning the house. Having hot water for these purposes was basically no 

new opportunity as the households got warm water by other means as well. For one 

household bathing with warm water was a possibility that was only available by using 

the solar water heater. However, the benefits of having solar water heaters mostly relate 

to the resulted impacts on the households’ energy and water use rather to gaining new 

energy services.   

The impacts on the types of fuels used by the households (advancement on the energy 

ladder) happened only directly by offering cleaner energy for the purpose of heating 

water. No indirect impacts on energy use were seen among these households. New 

investments for purposes needing energy were not made. There was no need for buying 

more electricity or it was not prioritized over other needs of the family. Electricity was 

already used for various domestic necessities (such as cooking or refrigeration) and for 

entertainment (TV, stereos/radio). However, this does not exclude the possibility that 

savings in water heating costs have enabled investments in energy use before this study 

was made (e.g. buying an electric kettle). These kinds of aspects are though more likely 

to be detected in a long-term monitoring of impacts.    

The direct effects on the advancement on the energy ladder are a result of replacing the 

alternative fuels for heating water. Most households used primarily electricity and 

occasionally paraffin or gas for heating water. Being able to use solar water heaters 

enabled the households to decrease the use of these more expensive and/or unhealthy 

and unreliable fuels.  It was estimated that the households saved between 6 and 110 

kWh of electricity in a month by using solar water heaters. Moreover, they offer a 

cheaper and a more reliable source of energy for heating water. Solar energy has also no 

negative health effects. Further, the decreased use of paraffin reduced the health and 

safety burdens caused by the energy use for heating water.   
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All the benefits brought up by the interview study are enabled by the fact that it is solar 

energy providing the warm water. The aspects of being powered by cheaper and cleaner 

energy were the factors that made the difference for the households. The economic 

aspect of the impacts of solar water heaters (being cheaper to use) was an important 

enabler of the benefits. It was also one of the most important reasons for using the solar 

water heaters mentioned by the households - the use of warm water for bathing is not 

restricted by the cost of it. Some households would otherwise occasionally need to use 

cold water which made them often to catch flu or get fever or suffer from general 

discomfort of using cold water.  Due to the importance of this factor, it is motivated to 

take a deeper look into the economic aspect of the hot water service – this is further 

discussed in the next section below.  

Being able to use more warm water and not needing to use cold water improved the 

households’ hygiene, health and quality of life by making it more comfortable, quicker 

to wash yourself and making it possible to wash yourself properly. The showers 

therefore also eased the general work load related to bathing with buckets. The reduced 

work load was also felt more by women as most of the task needing hot water would be 

the responsibility of women. On the other hand, in some households, the gender 

distinctions of work resulted in that the cleaning of the bathroom would be the 

responsibility of the one household with women in case the bathroom was shared with 

household/s with only men. In some cases the women would have more work to do. 

Further, the stress load of women over providing food could be eased by being able to 

increase food budget by saving in energy costs. The impacts regarding health and 

quality of life were otherwise not found to be specifically empowering women – the 

benefits were felt by both men and women.  

However, all these positive impacts discussed above are absent during the winter 

months. It was made clear that there are many days during the winter months when the 

households would be without hot water from the solar water heaters due to cold and 

rainy weather. This is a factor that cannot be affected and it is a clear disadvantage. On 

the other hand, any other solution would supposedly be too expensive (e.g. an electric 

backup system). Solar water heaters were though said to be quite effective and not 

needing a lot of sun for heating water and that the hot water was occasionally available 

during the winter months as well.  

Further, even though the solar water heaters had no problems with heating the water in 

summer months, the accessibility of the hot water service was still a problem. These 

relate to problems with organizational aspects of the hot water service that are discussed 

below in section 6.3.    

6.2. Economic Feasibility of Solar Water Heaters for the Households 

6.2.1. Reduced Energy Poverty and Improved Economy  

The households could save money in energy costs by using solar water heaters during 

non-winter months. The savings in energy costs were mostly spent on groceries and 

many households had occasional problems with affording to heat water at home. This 

suggests that the households would have to compromise their food budget for heating 

water for bathing if they did not have solar water heaters. For some, the savings in 

energy costs have also increased the households’ income by being able to buy more 

goods to be sold at home. Having solar water heaters thus made a concrete difference in 

some of the households’ economy.  
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The savings were perceived as big by the households, but the estimation of the absolute 

costs show that with current electricity prices the savings can be quite marginal. Some 

households potentially spend even less money by heating water at home, suggesting that 

the solar water heaters, in fact, have increased their energy costs. The savings were 

biggest in big households and/or in households that used an electric hot plate. The report 

from 2009 also showed only 15% of the interviewed households mentioning “saving 

money” as one of the primary benefits of having solar water heaters. Although the 

absolute savings might not be big at the moment, it is likely to change in near future as 

the electricity prices are going up.  

However, 19 out of the 20 interviewed households in this study said that they are able to 

save in energy costs by using the solar water heaters and it was also one of the primary 

motivations for households to use them. This is an inconsistent result with the 

estimations of the savings in costs of bathing (section 5.8.3) and with the results of the 

2009 report.  

The inconsistency with 2009 report could be a coincidence as the sample is not 

statistically representative, but can also be a result of the higher electricity prices. The 

inconsistency with the estimations made may be a result of households not being aware 

of the fee for the solar water heaters. Alternatively, the households may not view the fee 

as an extra cost as it is covered by their monthly housing rent and there is no cost 

separation in their bills. The estimations have also been done with close to minimum 

assumptions of water needed for bathing with buckets (8 liters). It could therefore be 

that the households in fact used more water for bathing and would thus also need to heat 

more water at home. The savings in money and kWh can therefore, in fact, be greater 

than estimated in this study.  

Energy poverty is still apparent, in some form, in most of the households. They still 

need to rely on paraffin, some were spending quite large amount of their income on 

energy and/or were using highly inefficient appliances like a hot plate. It still can be 

seen that solar water heaters have eased this situation as heating water costs, would in 

other case be quite a large proportion of some of the households’ income. In one case 

the water heating costs exceeded the 10% of income line (spent on energy) that is 

perceived as a marker of energy poverty. It also would add 20-40% to energy costs of 

many households already spending relatively large proportion of their income on 

energy. Many currently still being under the 10% would probably go over this if they 

needed to heat water for bathing at home all the time.  

This suggests that even if the absolute costs show relatively marginal savings, the 

relative costs of heating water show a more vulnerable pattern. This effect will also be 

altered by an increasing cost of electricity that would force households to spend more on 

energy or leave them incapable of using warm water. The energy savings in kWh of 

electricity were in many cases quite a large proportion of their overall energy 

consumption. 

6.2.2. Uncertainties Relating to Increased Consumption of Water 

Payment for water was an unclear issue that might raise questions for the feasibility of 

the solar water heaters. The households used a lot more water by using the solar heated 

showers.  The households’ answers about payment and costs for water were 

inconsistent, but it is likely that the water tariffs are not adjusted according to how much 

water is consumed – using more water does not bring extra costs for the households.   
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The households’ water consumption was estimated to have increased by hundreds of 

liters per day. If solar water heaters are going to be installed in large-scale, such an 

increase could become unsustainable. This would force the city to increase water tariffs, 

start billing on pay-as-you-use basis or increase the monthly fee for the solar water 

heaters. For private taps at home the tariff per kilo liter (1000 liters) of water gradually 

increases with increasing consumption (Cape water solutions, 2011). In Lwandle, the 

showers are currently shared, but if the provision of the service would be changed 

according to the wishes of the residents (one shower per household) the pay-as-you-use 

billing might come in question.  

The current fee has been set based on an affordability study made in one of the pilot 

projects. Carbon trading income could be used for covering the cost of installation but 

in order to be economically and environmentally sustainable solution in the long run, 

the costs of using the solar water heaters would have to be reflected in the monthly fee. 

Poor households may not afford this. In addition, not having running costs and instead 

knowing the cost in advance (flat rate) was an important economic factor that according 

to the households makes the hot water service a better option than using electricity for 

heating water. Adding the true costs of using water would in turn mean higher and/or 

running costs of using the solar water heaters.   

6.3. Factors Restricting Households to Make Solar Water Heaters a 

Greater Asset in their Lives 

6.3.1. Constructional and Technical Disadvantages and Suggestions for Improvement 

The use of solar water heaters in Lwandle was restricted by the factor that it is a shower 

and in the immediate vicinity to a toilet. Most households used it only for bathing as the 

water was perceived not to be clean enough for their other needs of warm water (such as 

washing dishes). The savings in electricity, paraffin and gas use of the households could 

be increased if the households could use the water for more purposes. One household 

was using the water from the bathroom as main source of domestic water and few other 

households were using it for washing dishes, without getting sick - tap water by itself is 

of good quality in Cape Town. The fact that the solar water heaters are used also for 

these purposes suggests that the perception of the water not being clean enough may be 

grounded only in that people found it repellent to use the bathroom water.  

Households using the solar water heaters for more purposes would serve everybody’s 

interest. The cleanliness of the water could be checked and it would be useful to give 

information for the households how best to make use of the heaters. Energy poverty 

situation could be eased even more, paraffin use could be reduced even more, and the 

economic impacts could be greater. Perceptions of using bathroom water may not be 

changed and the hygienic aspect of it can certainly be questioned. Therefore, connecting 

the solar water heaters also to kitchens could be a way of increasing the households’ use 

of warm water from the solar water heaters.   

A disadvantage of the solar water heaters as a solution per se is that it is incapable of 

heating water in many days during winter months, as discussed above. But also, that it 

does not offer boiling water. You cannot use it for cooking or drinking tea or coffee 

which are among the most common needs of hot water. On the other hand, bathing is 

the purpose needing the largest quantity of hot water. 
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Further, many households mentioned that the water storage tanks would often leak and 

the water would flood their rooms. This is also among the many reasons that have lead 

to locking up of the bathrooms (by the municipality). This problem leads to lower rate 

of use, water damage of the households’ property and problems with everyday life. For 

example in some households the children sleep on the floor, which will make the 

flooding also a health issue. 

6.3.2. Restricting Organizational Aspects of the Service and Suggestions for 

Improvement 

Sharing of the solar water heaters did not work well. There were problems with privacy, 

responsibility and access that all directly or indirectly restricted the households’ use of 

solar water heaters. Many occasionally simply preferred not to use the solar water 

heaters because of all the waiting, lack of cleanliness and other troubles caused by using 

them together with other households. By providing each household with their own solar 

water heater, the rate of use, and related benefits, could be greater. Further, sharing 

directly caused troubles with daily schedules and general discomfort with not being able 

to use the shower when needed or wanted.  

At the moment many of the heaters are not working due to total neglect of maintenance. 

This results in worse problems relating to the issue of sharing and a lower rate of use. 

Maintenance is a factor that needs to work well in order to guarantee the wanted 

impacts. It could also be useful to provide the households with information of how to do 

the most basic maintenance (e.g. clearing pipes and drain from hair etc.) by themselves 

so that such issues wouldn’t cause problems of access as currently is the case. 

Alternatively, small scale maintenance task together with education initiatives could 

encourage employment both in formal and informal sector. 

Many households indicated also that if they would have their own shower and 

bathroom, they would feel more motivated (and capable due to not needing to worry 

about neighbors commitment to paying) to keep it clean and maintained. Many also felt 

that private and direct free-for-service contract with an energy company, as opposed to 

the collective contract via municipality, would give them better service. Basic service 

provision in poor settlements is often not financially feasible for private sector to 

engage in on their own. Alternatively privatization is seen as a negative development 

leading to disproportionally high costs for the households (Ballard et al. 2005: 625). 

However, with a cooperation of public and private sector as well as local and global 

governance (CDM) this financial and economic constrain could be overcome.  

 

The above reasons give ground for a conclusion that providing each household with 

their own bathroom/shower and by offering a possibility for using the hot water also for 

other domestic uses than bathing would result in greater benefits for the households and 

thus possibly also give better return for the investments – it is potentially more cost-

effective. A detailed assessment of the benefits and costs in this regard falls out of the 

scope of this study, but such an assessment would be of great value for implementation 

and discussions of energy policy in future.  

6.4. The City’s Perspective – Reduced Brown and Green Issues and a 

Potential Conflict with Grey Agenda.  

Water shortages could become a serious issue in Cape Town. In section 1.3 it was 

discussed that one of the factors contributing to this is increasing consumption. The 

increased water consumption resulting from installation of solar water heaters from the 



78 

 

city’s point of view is not only a question of adjusting the billing system as discussed 

above.  If thousands of households will increase their water use by hundreds of liters per 

day, water shortages could become an issue faster than expected and could it could also 

be more severe. 

The increased water use can thus contribute to the so called grey issues of the city’s 

environmental agenda. On the other hand the health benefits of increasing water use for 

the households could also lead to macroeconomic effects in the long run. The same 

applies to decreased use of paraffin. Also the economic impacts for the households in 

form of generally improved economy, decreased energy poverty, reduced use of 

paraffin and, in some cases, direct income-generating activities could in the long run 

show macroeconomic effects.  

Further, decreased use of electricity is positive from the city’s point of view as there is 

an urgent need of reducing the demand. The estimations of the electricity saved by the 

households show that the savings in kWh of electricity are not marginal. The solar water 

heaters potentially save for these 18 households (that used electricity) together nearly as 

much as the total monthly electricity consumption of an average middle- to high income 

households in Cape Town. The households’ perceptions of the savings also indicate that 

the savings could be even greater. Furthermore, this reduction would hit mostly the 

morning and afternoon peak hours of electricity use.  

These are the aspects that could affect the feasibility of solar water heaters from the 

city’s perspective that can be discussed on the basis of this study. The household level 

impacts are one among other factors to be considered when discussing feasibility, as 

pointed out by Field & Kremer (2005: 13). To make a concrete assessment of the 

feasibility for the city, many more factors would have to be considered, such as life-

cycle benefits, carbon emissions, details of macroeconomic effects and the cost-

effectiveness of this solution compared to other solution and various other costs. This is 

beyond the scope of this study, but the results still show that the impacts of having solar 

water heaters on the households have various positive effects that also benefit the city as 

a whole.   

6.5. Final Conclusions  

Being able to advance on the energy ladder with solar water heaters decreased the so 

called brown environmental burdens of the households. The impacts were a result of 

offering a cleaner, a more reliable and an affordable source of energy for heating water. 

No indirect effects on the households’ energy use were seen in this study – there was no 

need to make investments in energy use or it was not prioritized over other needs of the 

households.  

Solar energy replaced the use of dirtier, more costly and unreliable fuels of paraffin, gas 

and electricity. The households’ health was improved by better hygiene resulting from 

being able to use more warm water for bathing and decreasing the health and safety 

risks associated with use of paraffin. Having solar heated showers also have increased 

quality of life by reducing the trouble and work load related to bathing with buckets and 

the discomfort of using cold water. In addition, using solar water heaters resulted in 

concrete economic benefits for the households in form of savings in energy costs that in 

some cases enabled increased income-generating activities. It eased the energy poverty 

situation of the households by reducing their energy spending and use of paraffin. 

Energy poverty was still apparent in some form in many of the interviewed households. 
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Having solar water heaters was found not to specifically empower women, but the 

aspect of reduced work load associated with the use of solar heated showers was felt in 

greater degree by women due to the gender distinction of work.   

These positive impacts were reduced by the limited use of the solar water heaters 

(regarding energy services). This was mostly a result of the perception of the bathroom 

water not being clean enough. Also, problems with accessibility of the hot water service 

due to sharing, technical problems as well as cold weather during the winter months 

lead to lower rate of use of the solar water heaters. It is concluded that the positive 

economic impacts could be increased by providing each households with their own solar 

water heater as sharing of the showers was among the prime causes of the restricted use 

and accessibility of the hot water service. Also, the maintenance issues have to be 

solved.  

The fact that solar energy was a cheaper way of getting warm water was an important 

enabler of all the positive impacts. For example households were able to use more warm 

water when the use was not restricted by the cost of it. In this study there are 

uncertainties relating to the magnitude of the economic impact or savings for the 

households. But it was clear that the economic aspects were of great importance and 

were perceived to be big by the households. The economic impacts are very much 

dependent on the price development of alternative sources of energy. Energy prices are 

likely to go up which will increase the economic feasibility of solar water heaters for the 

household regarding the pure energy costs. The savings in kWh of electricity were often 

a relatively big proportion of their overall energy consumption. In addition, the aspect 

of monthly flat rate was found to be an important economic factor that made the solar 

water heaters (in form of hot water service) a good option – it brings financial security 

when the cost is known in advance. The use of alternative fuels would result in running 

costs. 

However, there are uncertainties that relate to costs and consequences of increased 

water consumption that could question the feasibility of solar water heaters. The true 

costs of use are currently not reflected in the costs of using the showers, which could 

force the monthly fees to be raised in future. The estimated increase in water 

consumption could also question the feasibility from the perspective of the city as a 

whole. On the other hand an increased water use has positive impacts on the households 

that in the long run could also lead to a general increase in well-being in the city. Also 

the energy savings in kWh of electricity were not marginal – solar water heaters in 

townships could thus be relevant also for reducing the overall electricity demand in the 

city.    

Conclusively, there are some uncertainties relating to the feasibility of solar water 

heaters for the households that depend on future development of energy and water 

prices. But on the basis of these results, it can be argued that the changes in the  

households’ energy and water use, and the related impacts discussed above, are likely to 

result in a significant improvements in the environmental, economic and social situation 

of the households’ and that this could also benefit the city as a whole. The impacts of 

solar water heaters thus show complementarities between the brown and green agendas 

of the city. They could ease the energy crisis, decrease the brown environmental 

burdens of the households and improve their economy.  
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Appendix A.   
 

The interview guide of the 25 household interviews conducted in Lwandle, Cape 

Town during January and February 2011.  

 

The Xhosa translations of the interview questions are located under the English written 

text and are toned in blue color. The translations were made by Fikiswa Mahote, 

development consultant at Southsouthnort and the owner of Khanyo housing 

development. Xhosa is her mother tongue. The second part of the interview was not 

translated because every interview would flow a little different and no ready questions 

were made apart from the open frame and theme questions that would be used for 

helping the interview to continue. Question 2.7. has no translation because it was 

added after the translation was made. 
 

Part. 1. Structured questionnaire of basic information, energy and water use 

 

1. Basic information: 

1.1. How many people belong to this household?  

Ngobani amalungu olusapho 

 

1.2. Sex?  

Isini 

 

1.3. Age?  

Iminyaka? 

 

1.4. For how long lived in this house? _______________ 

Lingakanani ithuba uhlala apho 

 

1.5. Do you share this house/flat with other households?     Yes          No  

Ingaba nihlala nolunye usapho 

 

         Members:               Sex                                          Age 

 Male         Female   

 Male         Female       

 Male         Female       

 Male         Female  

 Male         Female  

 Male         Female  

 Male         Female  
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2. Energy and water profile: 

2.1. What energy sources/fuels do you use at home? (Mark at the list!) 

Usebenzisa  awaphi amandla 

 

Electricity         Paraffin        LPG Candle        Wood            Charcoal        Other __________ 

 

2.2. . What time of the day do you use this fuel/energy source the most? 

   Usebenzisa ngeliphi ixesha lemini lamamdla  

    

  Morning (M)/Noon (N) /Early afternoon (EA)/Late afternoon (LA)/Evening (E)? 

 

2.3. Is this fuel/energy source a significant expenditure for this household? 

  Ingaba lamandla uwakhankanye ngentla azindleko ezinkulu? 

 

 

2.4.   For what purposes do you use it?  
   Uwasebenzisela ntoni lamandla 

 

 (Move on to questions 2.6.-2.12. before taking next energy source/fuel!!) 

 

         Energy source/    When?         Significant 

          Fuel                                      Expenditure?             For what purposes used?            

1.  Yes       No Cooking   Bathing   Light  TV/radio  Refriger.  

Heating   Cooling    ironing    

Other_______________ 

2.  Yes       No Cooking   Bathing   Light  TV/radio  Refriger.  

Heating   Cooling    ironing    

Other_______________ 

3.  Yes       No Cooking   Bathing   Light  TV/radio  Refriger.  

Heating   Cooling    ironing    

Other_______________ 

4.  Yes       No Cooking   Bathing   Light  TV/radio  Refriger.  

Heating   Cooling    ironing    

Other_______________ 

5. 

 

 Yes       No  Cooking   Bathing   Light  TV/radio  Refriger.  

Heating   Cooling    ironing    

Other_______________ 

6.   Yes       No  Cooking   Bathing   Light  TV/radio  Refriger.  

Heating   Cooling    ironing    

Other_______________ 
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2.6.  Are you doing these tasks (the purposes the fuel/energy is used for) with other 

 households here at home? 

 Ingaba nizisebenzisa nezinye intsapho lamandla ? 

 

2.7.   If yes, what tasks are you doing with other households when sharing this 

 fuel/energy source? 

  

2.6.            If yes, how many households are doing these tasks with you? 

Zingaphi intsapho eosebenzisa nazo? 

 

2.7.  Is the energy source/fuel (e.g. electricity) always available? 

 Ingaba lamandla/ifuweli asoloko efumaneka      

 

2.8.  If not, for what reasons is it not available? 

 Ukuba impendulo ngu hayi, sube kutheni angafumaneki 

 

  

2.9.  If you don’t/didn’t have this energy source/fuel (e.g. electricity), what would you use  

 instead? 

Xa engafumaneki lamandla/ifuweli uthini? 

 

        Sharing?               What tasks?                             No. Hh.         Available?    Often?   Reason for not availab.  instead?         

                                             

2.10. Where do you get your water? (ask 2.12 – 2.16 before taking 2.11.) 

 Uwafumana phi amanzi? 

 

2.11. How do you get hot water? (Continue with 2.12 -2.16.) 

1.Yes        No 

    

Cooking   Bathing   Light  

TV/radio  Refriger.  Heating   

Cooling    ironing    

Other_______________ 

 Yes        No    

2.Yes        No 

 

Cooking   Bathing   Light  

TV/radio  Refriger.  Heating   

Cooling    ironing    

Other_______________ 

 Yes        No    

3. Yes        No 

   

Cooking   Bathing   Light  

TV/radio  Refriger.  Heating   

Cooling    ironing    

Other_______________ 

 Yes        No    

4.Yes        No 

    

Cooking   Bathing   Light  

TV/radio  Refriger.  Heating   

Cooling    ironing    

Other_______________ 

 Yes        No    

5.Yes        No 

 

Cooking   Bathing   Light  

TV/radio  Refriger.  Heating   

Cooling    ironing    

Other_______________ 

 Yes        No    

6.Yes        No 

    

Cooking   Bathing   Light  

TV/radio  Refriger.  Heating   

Cooling    ironing    

Other_______________ 

 Yes        No    
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 Uwafumana njani amanzi ashushu? 

 

2.12. Is the water always available?  

 Ingaba asoloko efumaneka?  

 

2.13. If the water is not available, where do you get it instead? 

 Xa engafumaneki amanzi , uye uwakhe phi? 

 

2.14. What do you use this water for?  

 Wenza ntoni ngamanzi? 

 

2.15. Are other households using this water? 

 Ingaba uwasebenzisa  nezinye intsapho lamanzi? 

 

2.16. If yes, how many households are using it? 

 Ukuba impendulo ngu ewe, zingaphi intsapho esebezisana nazo ngamanzi? 

 

         Where?                                   Always              Where instead?                         What used                       Sharing?/        

                              available?                           for?            amount                                     

Communal tap 

Tap at home 

Shower at home (swh) 

Other 

_________ 

Yes       No        Communal tap 

Tap at home 

Shower at home (swh) 

Other 

_________ 

No alternative 

Washing dishes   Bathing 

Washing clothes   Drinking 

Cleaning house     Cooking    

Washing hands   

Other _____________ 

Yes  

No 

No. 

______ 

Communal tap 

Tap at home 

Shower at home (swh) 

Other 

_________ 

Yes       No        Communal tap 

Tap at home 

Shower at home (SWH) 

Other 

_________ 

No alternative 

Washing dishes   Bathing 

Washing clothes   Drinking 

Cleaning house     Cooking    

Washing hands   

Other _____________ 

Yes  

No 

No. 

______ 

HOT WATER:   
  

Solar water heater 

Heat with cooking 

stove/burning wood 

etc. 

Other 

_________________ 

Yes       No        Solar water heater 

Heat with cooking 

stove/burning wood 

etc. 

Other 

_________________ 

No alternative 

Washing dishes   Bathing 

Washing clothes   Drinking 

Cleaning house     Cooking    

Washing hands   

Other _____________ 

Yes  

No 

No. 

______ 

Solar water heater 

Heat with cooking 

stove/burning wood 

etc. 

Other 

_________________ 

Yes       No        Solar water heater 

Heat with cooking 

stove/burning wood 

etc. 

Other 

_________________ 

Washing dishes   Bathing 

Washing clothes   Drinking 

Cleaning house     Cooking    

Washing hands   

Other _____________ 

Yes  

No 

No. 

______ 
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No alternative 

 

2.6. Do you pay for water? Yes      No  

 Uyawabhatalela amanzi ashushu? 

 

2.7. If Yes, is this a significant expenditure for this household?  Yes       No 

  Ukuba kunjalo, ingaba yindleko enkulu? 

   

2.8. Do you pay for hot water? Yes      No 

    Uyawabhatalela amanzi ashushu? 

   

2.9. If yes, is this a significant expenditure for this household? Yes      No 

Ukuba uyabahatala angaba ayindleko enkulu? 

 

3. Economic profile 

3.6. Number of working household members: _____________ 

Bangaphi abantu abasebenzayo kweli khanya? 

 

3.7. Number of self-employed household members:_____________ 

Bangaphi abaziqashileyo? 

 

3.8. Number of household members getting government grants: _____________ 

  Bangaphi abafumana inkonzo zakarhulumente? 

(Pension, child care or other similar) 

 

3.9. Counting together all this sources of income, how much money is there for the household 

to use in a month? (Work, by grant or otherwise earned) 

 Yimalini lomvuzo wendlu xa udibene? 

 

0-1500 1500-3500       3500-7000         >7000  

3.10. Do you know how much money your household is using for energy costs in a 

month/week/day?  

Ingaba uyazazi indleko ezicithayo ngamandla nefuels?  

 

Yes         No      

3.11. Is energy a significant expenditure for this household?  Yes       No 

  Ingaba zindleko ezinkulu kuwe ezi? 
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Part 2.  Functionality and impacts of solar water heater in everyday lives of the 

households  

Tell me about how you use the solar water heater on everyday basis…  

Tell me about the organization of payment, maintenance etc… 

Frame questions to be focused on:  

What are the reasons for using it in this specific way? (time of day, purposes etc.) 

Is the use/service organized in any specific way? What are the consequences and impacts of 

this? 

What is good in the solar water heater/organizational matters? 

What is bad in the solar water heater? Are there any problems or disadvantages? 

What are the concrete benefits/downsides? 

For what reasons prefer/not prefer using SWH?   

Follow up questions: 

What are these good things/disadvantages causing in practice? 

Has it affected their other energy or water use? 

What energy services made available?   

� What are the impacts of this?  

Important themes to be stating follow up questions of when he/she telling about the use 

and organizational aspects: 

 

1. Energy services provided by SWH or other fuels that are used due to impacts caused 

        by SWH 

- What is the swh used for? 

- How is it used? 

- What are the benefits of this? 

- Any problems? 

- For who?  

- What are the concrete impacts of these energy services for the households? 

- Any effects on other energy or water use? 

 

2. Effects on other energy or water use – amount and types of fuels 

- Has the use of swh affected their other energy use? Water use? Economy? 

- Use more other fuels/energy/water? How are the costs of this? What are the impacts for the 

households? 

- What energy services made available like this?  

- What are the benefits, problems, disadvantages, opportunities of this? 

  

3. Mixed use of fuel for warming water – reasons, impacts 

- Other means used for warming water? 

- For what purposes? 

- Why? Why not swh used for these purposes? 

- What are the consequences of this? 

 

4. What affects choice of specific energy choice/decision to use a SWH?  

- For what reason used? 

- For what reasons is this important? 

- What is good about it? 
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- What is bad/less good about it? 

 

5. Functionality and performance of the SWH 

- Quantity – how much/how long used? Enough?  

- Temperature? 

- Technical problems? 

- Good aspects of SWH in technical or other sense? 

 

6. Time 

- How is the time needed to use a swh perceived? Long? Short?  

- Is time saved with using a swh? Compared to alternatives? 

- How much time spent in a day, using a swh? 

 

7. Seasonal variation in use, performance, organizational matters… 

- Used the same way in winter/summer? 

- Differences in amount, quality of water, temperature between winter/summer? 

- Variations in costs during a year? In longer time? 

- Variations in maintenance? 

 

8.  Costs/economy 

- How are the costs perceived? High? Low? 

- Savings or more costs?  

- Has it released money for other purposes? For what? 

- Are the costs shared by everyone who use it? How are the costs divided? 

- Would they like it to be separated from other water use? For what reason? 

 

9. Sharing/access 

- Always available? If not, what problems? 

- If yes, is the use organized in some specific way to guarantee it? 

- If not, what used instead? Any problems? Extra costs from this? Other disadvantages? 

- For what reasons not available? 

- How improve the availability if not always available? 

- Any problems, good sides, opportunities caused by sharing of the swh? 

 

10. Ownership 

- Who owns the swh? 

- How does the ownership relationship work for you? Problems? Good sides?  

- What are the impacts of this? 

- Could it be improved? How? For what reasons would this be better? 

  

11. Payment scheme: free-for-service 

- How is the payment organized? 

- How does this work for you? Problems? Good sides? 

- What are the impacts of this? 

- Could it be improved? How? For what reasons would this be better? 

 

12. Gender aspects of impacts 

- Whose responsibility are the tasks made with swh or other fuels/energy sources used in tasks 

due to impacts of swh?  

- Who benefits, gets problems, opportunities, costs or other disadvantages due to…? 

 


