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Summary 
There are many factors creating difficulties with the electrification of Namibia. For instance, 
the country is very sparsely populated, and the inhabitants seldom have the money to pay for 
using the power-grid. 60 percent of the population has no access to electricity which could 
restrict the country’s development. The areas studied where how they cook food and 
illuminate their households. Both a qualitative and a quantitative analysis were made by 
interviews, observations and questionnaires. Two different types of households were included 
in the study; the traditional homestead and the township. These households are very different, 
but the people living in them have similar procedures for acquiring light and cooking food 
due to what they have in common – lack of electricity. 

All of the interviewees cooked their food over open fire and used wood as fuel. Wood can 
either be bought at the market, from friends or be collected from the surroundings. This is 
despite the fact that cutting down forest is regulated by law, and can result in fines. Candles 
and paraffin lamps are used for lighting.  

The importance of a thorough requirement analysis became clear during the field study. The 
product developer´s understanding of the current way of living in Namibia has to be the 
foundation for future product development projects in the area. To solve the problems of 
today, products need to be created with the user in focus, and the knowledge about 
consequences of today’s actions have to communicated to the population in a better way. It is 
also important to make sure that the knowledge about manufacturing and repair stays in the 
country to extend the product’s lifetime. 
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Sammanfattning 
Stor delar av Namibias befolkning, närmare 60 procent, saknar tillgång till elektricitet. 
Svårigheter med elektrifiering av ett land som Namibia uppstår då det både är mycket 
glesbefolkat och många invånare dessutom har svårt att betala de höga kostnaderna för att få 
tillgång till det begränsade elnätet. Studien innefattar två viktiga områden för befolkningen; 
sättet att få tillgång till belysning och matlagning. Både en kvantitativ och en kvalitativ 
undersökning inkluderas baserade på intervjuer, frågeformulär samt observationer. Två olika 
typer av hushåll undersöktes; traditionella och kåkstäder. Trots att sättet att leva och bo 
skiljer sig mycket mellan de båda typerna har de gemensamt att det är mycket ovanligt med 
elektricitet, vilket resulterar i liknande tillvägagångssätt för matlagning och för att få tillgång 
till belysning.  

Samtliga respondenter lagar mat över öppen eld och använder i huvudsak ved som bränsle. 
Veden köps på marknader, av vänner eller plockas på egen hand från omgivningarna; detta 
trots att det finns lagar och regleringar som kan resultera i böter vid skövling av skog. För att 
kunna få belysning används stearinljus eller paraffinlampor. 

Framgångsfaktorer för produktframtagning anpassade specifikt för Namibia togs fram. 
Vikten av en omfattande behovsanalys framkom tydligt under fältstudien. Förståelse för hur 
folk lever idag och hur deras kunskap ser ut måste forma grunden för framtida 
produktutveckling. Kunskapen om miljö- och hälsopåverkan måste förankras hos 
befolkningen. Viktigt är även att kunskap om tillverkning, reparation och användande av 
produkten stannar i landet. 



iv 

 

  



v 

 

Contents 

Summary ............................................................................................................................. i 
Sammanfattning ................................................................................................................ iii 
Contents ............................................................................................................................. v 
 
1  Introduction ................................................................................................................ 1 

1.1  Background and problem description ................................................................................................ 1 
1.2  Aims and objectives ........................................................................................................................... 1 
1.3  Limitations ......................................................................................................................................... 2 

2  Method ....................................................................................................................... 3 
2.1  Study of litterature ............................................................................................................................. 3 
2.2  Field method ...................................................................................................................................... 3 
2.3  Research approach ............................................................................................................................ 4 
2.4  Research metod ................................................................................................................................. 4 

3  Theoretical frame of reference .................................................................................... 8 
3.1  Namibia ‐ country and culture ........................................................................................................... 8 
3.2  Energy ................................................................................................................................................ 9 
3.3  The power sector in Namibia ........................................................................................................... 10 
3.4  The rural way of living ...................................................................................................................... 12 
3.5  User centered product development ............................................................................................... 14 
3.6  Domestic energy in Namibia ............................................................................................................ 16 
3.7  Poverty and human development .................................................................................................... 16 

4  Results –Field Work in Namibia ................................................................................. 18 
4.1  Observation study ............................................................................................................................ 18 
4.2  Interviews ........................................................................................................................................ 21 

5  General observations ................................................................................................ 26 
5.1  Otamanti 28/7‐09 ............................................................................................................................ 26 
5.2  The Barefoot College ........................................................................................................................ 26 
5.3  The Mbwangu energy saving stove .................................................................................................. 28 

6  Validity of the results ................................................................................................ 30 
7  Discussion and analysis .............................................................................................. 31 
8  Conclusions and Success factors ................................................................................ 41 
9  Future area of work and recommendations ............................................................... 42 
10    Bibliography .............................................................................................................. 43 
 
Appendix 1 ‐ Questions sheet ............................................................................................. 1 

Light ................................................................................................................................................................ 1 
Food and Cooking ........................................................................................................................................... 2 

Appendix 2 – Interview Result Cooking .............................................................................. 1 
Appendix 3 – Interview Result Light ................................................................................... 1 

 

 



vi 

 

  



1 

 

1 Introduction 
This report is the master thesis of Jannicke Bjurselius and Heléne Ernow and is written for 
The Royal Institute of Technology (KTH) for 30 hp/ECTS. It is based on their minor field 
study in Namibia. 

This section will give an introduction to the study, with a background and problem 
description. The aims, objectives and limitations of the study will be described. 

1.1 Background and problem description 

Namibia is a large country, with an area of 824,292 square kilometres. It is very sparsely 
populated, with only around two million people. Most of them, about 65 percent, live in the 
rural parts (1). The small societies and the great distances between them create a problem 
with the distribution of electricity. Less than 40 percent of Namibia’s whole population have 
access to electricity (2), and in 2005 only about 12 percent of the people in the rural areas (3). 
The lack of electricity forces the rural population to use other energy sources to be able to 
cook food or to get light. These sources are primarily wood, dung or crops (4). Use of 
biomass is inefficient and harmful both to the environment and to the people’s health (5). 

Namibia is currently generating approximately. 50 percent of its electricity domestically, and 
the remainder is imported from other African countries (6). These countries have their own 
growing energy demands which will restrict them from exporting electricity in larger 
amounts and force Namibia to find other solutions for their energy supply. 

According to Larsson (7) Namibia is a dry country, the driest country south of the Sahara and 
the sun is shining about 300 days per year. This makes Namibia a perfect country for using 
the sun as a sustainable source for energy. 

Namibia is considered to be a middle income country, and one of the few African countries to 
pass the UN defined Millennium goals (8). However, the social differences in Namibia are 
large and nearly a third of the people are considered poor (8). Could this be an effect of the 
problems with energy distribution? Many researchers uphold the connection between access 
to electricity and poverty and country development.  

To find solutions to Namibia’s energy problems it is of high importance to look at how the 
people live today, what their actual needs are, what has been done before and what made 
these actions succeed or fail.  

1.2 Aims and objectives 

This report is the result of the field study made in Namibia in July to September 2009. The 
focus throughout the whole study has been to: 

• Describe the current situation of domestic energy use in Namibia. 
• Evaluate the consequences of the current energy situation. 
• Briefly look at earlier and current solutions and products and their respective strengths 

and weaknesses. 
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• Summarise the findings in a list of suggestions and requirements for upcoming 
products. 

It is the intention of the authors that this report will function as a foundation or background 
reference for upcoming projects and work within the energy sector or with generation of 
electricity/energy solutions in Namibia.  

1.3 Limitations 

Because of Namibia’s size, the field study had to be narrowed down to a few reference areas. 
The chosen areas were the Oshana, the Ohangwena and the Otjozondjupa regions. These 
regions were selected based on their different environments (vegetation, accessibility, 
resources), and the intention was to get a broader understanding of the households of 
Namibia. 

Namibia has several different ethnical groups. This report has not gone deeply into 
differences between these groups, nor has it taken into account the groups that feel no need to 
adopt a modern way of life. The lack of time has forced the authors to consider the result 
from a few interviews as a general result. 

Interviews have been conducted in each region. The results of these interviews are considered 
as an objective and generalised view of the whole region’s behaviour and needs. 

The report’s focus is on the apparent energy need of a generic Namibian household; neither 
the economical consequences nor the cost of investments for Namibia as a country is dealt 
with. In this report, lack of access to electricity is defined by households that can not afford 
either to connect to the grid or buy a generator. Households that are located outside the grid, 
the so called grey area zones, are also included in this definition. 

This report only look at solar energy as a possible sustainable solution, other alternatives has 
been left out. The report has not considered deeper technology within solar power, it only 
discusses the alternative and what consequences that would come with the use of it. 
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2 Method 

The project is divided into three parts. The first part consists of theoretical studies of general 
knowledge of the country, its geographical resources, its culture and this study was 
performed before departure. The second part of the project took place in Namibia where 
different methods of field work were explored and put to practice. The third and last part 
consists of summaries, analyses and drawn conclusions from data and this study was also 
performed in Sweden. This chapter will describe the approach and methods that where 
practiced. 

2.1 Study of litterature 

Before departing to Namibia, an extensive literature study was performed. The theoretical 
study included the geographical and cultural aspects of Namibia. Furthermore, the 
economical and political situation was briefly studied. The possibility of implementation and 
use of alternative energy solutions from sustainable sources such as solar power has been 
considered.   

Previously performed studies of similar character in other African countries have been 
reviewed. However, these were found to be of little use due to the differences in situation and 
lifestyle between Namibian people in the north and the aforementioned countries. 

2.2 Field method 

The fieldwork, based on the results of the study of literature, was executed in Namibia with 
help from local contacts. 

It is of great interest to get an accurate and complete view of the country and its population. 
However, due to the limitations mentioned earlier, the research had to be scaled down and 
focused to three smaller areas, two which were located in the northernmost rural regions and 
one located a short distance north of Windhoek. 

These regions were not decided on beforehand. Instead, they were chosen on site based on 
several factors which would allow a diversified result. Differences in climate, natural 
resources, accessibility as well as established contacts were the main decisive reasons for the 
areas to be investigated. These areas were Oshana, representing a region with limited access 
to firewood, Ohanqwena, an area with fair access to firewood and Okahandja, a typical 
township/settlement for people with less income wanting to move to a larger city or town, see 
Figure 1. 

Homesteads and people best suited to be observed and interviewed for the study were chosen 
by the guide in collaboration with the authors to cover as large area and variations as 
possible. 
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Figure 1 Two of the different regions; Ohangwena with its vegetation and the bare Oshana. 

2.3 Research approach 

The focus of this study is primarily on the rural population of Namibia and it reflects their 
everyday life and routines. Qualitative and quantitative methods are equally important to get 
a good understanding and an accurate picture of the current situation regarding available 
power sources and supplies as well as the domestic energy needs (9). 

It is of high importance to be well versed in several different types of field methods, since the 
exact method to be used will be chosen on site as appropriate for every unique research 
situation. To perform the field study with as good a result as possible it is vital to select the 
methods with regard to the people involved, the environment and the current situation. It is 
important to establish an atmosphere of trust between all parties in this study. Therefore the 
education, ability to read, general understanding and views of the people subjected to 
interviews have been taken into consideration (9). 

To illustrate the energy need of an entire village or a homestead, several people of different 
age, gender and lifestyle have been included in the subject group.  

2.4 Research metod 

This particular kind of small-scale research project was initially an unknown territory to the 
researchers. However, the chosen method, the 'Grounded Theory’, upholds that it is important 
not to have any predetermined conclusions or ideas as this could affect the outcome (9). This 
theory also points out the significance of having an open mind not coloured by previous 
theories and research related to the area before initiating a study. To be able to implement this 
theory, any previous expectations about the studied topic have to be disregarded.   

For these reasons, the ‘Grounded Theory’, originally conceived by Glaser and Strauss, (9), 
was well suited for this project and became the main method used throughout the fieldwork. 
The approach of the theory is useful when investigating human interactions and activities in 
their daily routine. In this study the activities were of domestic character, namely preparing 
food and supplying light for common living areas as well as for work areas.   

Another aspect of ‘Grounded Theory’ which makes it even more interesting for the study is 
its highly pragmatic influences. In other words, it should be possible to practice it in a 
relevant and meaningful way for those ‘on the ground’, not just as a theory for experts. This 
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way, the authors hope that the outcome of the study will be useful as a base for collaborative 
work between KTH and Namibia, especially in future projects to develop products and 
innovations adapted to/for end users. 

There are no specific methods that claim to be best suited for the ‘Grounded Theory’ 
approach. Logically, the methods that produce non-structured qualitative data, such as semi-
structured interviews and field notes, are recommended. Both of these qualitative methods, 
combined with relevant quantitative methods, were used for the research. A good summary of 
the theory was expressed by Glaser (1999): “Grounded Theory is what is; not what should, 
could or ought to be”. 

Observations 

Observation studies are a direct way of collecting data. It does not rely on what people say or 
think they do; it relies on actual facts, caught by the eye, about a situation and people's 
actions. 

In this study two different observation techniques were used; systematic observation and 
participant observation. When conducting a systematic observation, the researcher is not 
allowed to interact at any level; the main goal is to observe a situation from a specific pre-
chosen set of criteria. This differs from participant observation, where the researcher is 
supposed to take part. This overlaps with ‘Grounded Theory’, which in part could be viewed 
as a more formalized version of participant observation (9). 

In the first stage of the field work, the primary focus was on observation in order to gain an 
understanding on which to base the oncoming work. Three weeks where spent living together 
with two different families in the northern parts of Namibia. Both families, Figure 2, cooked 
their food without electricity and got light from candles and paraffin lamps.    

During participant observation, the researchers took part in the everyday life of the families, 
such as making fire and preparing food. In the systematic observations, the focus was on 
more specific situations, such as cooking the daily meal of porridge. Field notes and pictures 
were taken during the process, without taking any active part in the process. 

 

Figure 2 Our host families. 
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Interviews 

To collect an ample amount of qualitative data, extensive informal interviews where 
performed. The interviews where mainly conducted in a one-to-one situation in the home of 
the interviewee, or in some cases, a neutral environment like a café (cuca shops). Denscombe 
(9), acknowledges a number of advantages with this procedure. First of all, the situation is 
easy to control and enables one to lead the person interviewed towards fields of interest. 
Moreover, this results in only one opinion and point of view to keep track of and can easily 
be combined with other methods such as observations. 

The method used during the interviews resembles semi-structured interviews (9), where a 
questionnaire with predetermined questions was used as a catalyst to generate and lead the 
interview into a more to a more unstructured conversation. See Appendix 1 for the 
questionnaire. The interviewer would encourage the interviewee to speak widely about his or 
her experiences and own opinions. This method allows interviewees to speak more freely and 
develop their own thoughts about the subject and yet contains the structured interview’s 
control over the relevant subjects.  

Field notes written by hand during the interviews were the only documentation of data. The 
lack of electricity during the field work made any other alternative, such as audio recordings, 
impossible. During the encounters with the respondents, one of the researchers always 
functioned as a spokesman and interviewer while the other one took notes and was only 
asked questions if absolutely necessary. The researchers took turns taking on the different 
roles and assignments.       

To keep the interview within the fields of interest as well as to get a number of standardized 
data out of the communication, a predetermined questionnaire, was used as a base for every 
interview. The questions were in English and a first draft was prepared before departing to 
Namibia. After some time spent in Namibia, the questionnaire was re-evaluated and rewritten 
to better suit the situation. This was done with the help of Johansson (10) and the researchers’ 
interpreter, Tweedneni.  

The questionnaire was then divided into three major areas; lighting, cooking and general. It 
consisted of short-answer questions, to use as a statistical foundation, as well as more 
thorough questions about own experiences. The questionnaire was meant to work as a 
guideline during the interviews. In addition, it served as a help to the interviewers not to 
forget any important questions. 

The quantitative data was collected by letting the interviewees answer a pre-developed 
questions sheet where electricity products were graded after their personal importance. The 
participant interviewees were given seven different alternatives on electricity products and 
asked to give the most important product the highest grade (grade 12). This should be the 
alternative that the interviewee first would get if he or she would get electricity. The second 
best product should get a lower grade and so on until the least important product, with the 
lowest grade (grade 1). The question sheet was answered by more people, in a wider range of 
age, than those who participated in the interview study. The result should therefore better 
represent the whole country. The questions were as much as possible answered in privacy, 
without the present of the authors to get honest responses. 
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Interpreter 

During the interviews, an interpreter was also present. However, since most of the people 
interviewed had a good or fairly good understanding of the English language, the direct need 
of an interpreter was greatly reduced. Their work was often just to intervene when absolutely 
necessary and explain the question further.  

Analyse 

To the get a better understanding and find the key components and the hidden facts in all the 
collected data an analysis is necessary. According to the ‘Grounded Theory’ (9) the analysis 
involves coding and categorising to find mutual concepts within the information. The 
approach of the analysis furthermore aims to identify, develop and relate these concepts to 
produce the upcoming theories.  

To constantly compare the material to old as well as new information will establish the 
theories to be grounded in the data meanwhile its relevance to the subject and surroundings 
will not be jeopardized. Throughout the study three main categories were used; light, cooking 
and general.        

To establish a general result that could be compared from the interviews and other gathered 
information, the median value where used. This made it possibly to dispense from the most 
extreme values in both directions.  
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3 Theoretical frame of reference 
This chapter will summarise the study of literature that was conducted in correlation with the 
field study. It involves both Namibia as a country, the current way of living and its 
consequences. 

3.1 Namibia - country and culture 

Namibia is a young democracy and became independent in 1990 after many years of 
oppression and apartheid by the former colonial countries, South Africa and Germany (11)  
Namibia is classified as a middle income country, and is one of the few African countries 
which will fulfil the Millennium Goals (8). The goals were founded by the United Nations in 
September 2000 and signed by Sweden, among 190 other countries. The eight goals, which 
range from halving extreme poverty to halting the spread of HIV/AIDS and providing 
universal primary education, aim to be achieved by 2015 (12).  

Namibia’s social differences are nevertheless significant, and nearly a third of the two million 
inhabitants are considered poor with a daily income of two USD. The work situation in 
Namibia is unequal and about 35 percent of the Namibian people are unemployed (6). The 
country’s major source for income is export of diamonds and other mining assets. 
Additionally, fishing is a growing industry.  Somewhere around 90 percent of the goods 
produced in the country are being exported. The same percentage applies for imported goods 
(1).  

Sweden has provided Namibia with aid since its independence in 1990. As Namibia’s 
economy has grown rapidly during the last decades, Sweden has reduced its financial 
support. The next step is future cooperation between the two countries. This has resulted in 
decreased aid and increased collaboration within trade and business culture. Sida expects that 
their work will function as a catalyst for Namibia’s own efforts to gain economical growth 
and to reduce social differences (8). 

Namibia is located on the southwest coast of Africa and borders to Angola in the north, 
Botswana in the east, South Africa in the south and to the South Atlantic Ocean in the west. It 
is a large country, covering an area of 824,292 square kilometres. Despite its large area, it is 
sparsely populated and most of the approximately two million inhabitants live in the northern 
parts of the country. About 35 percent of its population lives in the urban areas (1). 

There is sunlight for approximately 300 days/year, with some variations between different 
parts of the country, see Figure 3. The intensity varies from month to month (11).  

The Namibian climate is very dry. In fact, Namibia is considered to be the driest country 
south of Sahara (7). The country can be divided into three zones; two of them being the 
Namib and the Kalahari Desert. The third zone, the central plateau, covers over 50 percent of 
the country and consists of mountains, rocky outcrops, sand-filled valleys, and undulating 
upland plains (1). 
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Figure 3 Solar radiation over Namibia (13). 

Namibia has many different ethnical groups, all with their own culture and different ways of 
living. Together, the Ovambo and Kavango people represent more than 60 percent of the 
entire population. Other ethnical groups are for example the Herore, Damara, Nama and the 
San. Christianity is the main religion and English the official language. However, it is only 
the first or second language to about 20 percent of the population. Unofficially, at least 14 
other languages are spoken throughout the country (1).  

3.2 Energy 

Energy is a unit used to measure work. This concept of energy should not be confused with 
electricity. Electricity is used to transfer and store energy. To understand the difference, the 
term exergy is introduced. Exergy is the part of energy which can be transformed or 
consumed. This means that electricity is a highly potent form of exergy (14).  

Access to electricity varies drastically throughout the world. Developed countries have a 
history of high electricity consumption and are presently attempting to reduce their energy 
needs to ease the potential environmental impacts. While electricity use is constantly 
increasing in developing countries, it is still far less than in the developed countries. As an 
example, Africans are only using one tenth of the amount of electricity compared to 
Europeans (14). 

Renewable energy sources are defined as natural sources which are naturally replenished, 
such as sunlight, wind and geothermic heat. Some forms of biomass are also defined as 
renewable energy sources (14). Energy from these sources cannot be depleted, regardless of 
the amount of solar panel farms, windmill towers or geothermic stations being built. 
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The current global daily requirement of energy could be met 10 000 times over only by the 
amount of energy that reaches the earth from the sun. The problem today is to utilise the 
incoming energy and to transform it to a form with high exergy. Today we are transforming 
the energy from the sun with solar cells and solar collectors. The solar collectors are 
collecting the sun-beams and concentrating them to be able to get heat out of them. It is not 
uncommon for households to use solar collectors to get warm water. The solar cells are on 
the other hand transforming the sunlight to electricity by releasing electrons. Solar cells can 
be in solar panels that sits on houses or electricity driven products. The solar cells can only 
transform to electricity when the sun is shining, to save it for dark hours, batteries are needed. 
The solar cells are of great importance in the developing countries where they can cool 
medicines and food or run water pumps (14). 

The disadvantages with the small scale solar solutions of today are that they are expensive, 
need a lot of maintenance (which few are qualified to perform) and that the warm African 
climate is affecting the battery time negatively, and that small solar power setups cannot be 
used for fridges or stoves (15). 

3.3 The power sector in Namibia 

The largest company for production, importation and exportation of energy is NamPower. 
NamPower is profitable and owned by the Namibian government. NamPower is directly in 
charge of the energy supply to lager customers, such as mines and commercial farms. The 
responsibility for small-scale distribution to rural villages, however, is being transferred to 
the regional councils as a result of the decentralization policy of the Ministry of Regional and 
Local Government and Housings responsibilities (3). For an overview see Figure 4 

 

 

Figure 4 The Namibian and NamPower structure (3). 
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All aspects of the electricity supply is controlled and regulated by the Electricity Control 
Board (ECB), although final decisions are made by the Ministry of Mines and Energy, where 
the ECB have more of an advisor role (3).  

About 50 percent of Namibia's electricity is generated domestically, mainly from 
NamPower’s three generators; the Ruacana hydropower plant, which by itself generates 240 
MW, the coal plant Van Eck, with a production of 120 MW and Paratus, a 24 MW diesel 
plant. Over a one year period the production level is cyclical with the peak level of Namibia’s 
production during the rain period. Therefore, imports are required to cover these periodic 
gaps in the production. 

Approximately 50 percent of Namibia’s current energy need is imported from other African 
countries, mainly South Africa (6). These other countries have a growing energy demand of 
their own, something which inevitably will affect their future ability to supply and transport 
energy to Namibia. This in turn forces Namibia to actively search for new energy sources. 
For a general overview of Namibia’s total energy consumption see Figure 5. 

 

 

 

 

 

 

 

 

Figure 5 Namibia’s Energy Consumption in TJ (3). 

At the moment, Namibia’s power grid is supplying approximately 40 percent of the total 
population. Most of these people live in the urban areas (3).  

Namibia’s towns and municipalities are presently connected to the power grid (3), which 
have resulted in an urban access to electricity of 75 percent in 2005. Rural access used to be 
much lower, and less than 12 percent had electricity access in their households. By 2010, the 
Namibian government wishes these numbers to reach 95 and 25 percent, respectively. 

As a step towards a more developed country, the Namibian government has formulated a 
vision called Vision 2030. The vision shows medium-term goals and management for the 
future promoting a sustainable socio-economic development. It should give guidance in 
questions as: 

• What would Namibia’s development look like by 2015, 2020 and 2030 if current and 
past conditions are considered? 

• What do the Namibian people want their country to be like by these years? 
• How should the people act to ensure that Namibia achieves the desired development? 
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This vision includes the improvement of electricity distribution, and according to the plan, 
Namibia should have nearly full coverage by a decade before 2030 (16). 

Below are statistics of how many percent of the population are presently cooking and 
supplying light without the use of electricity, Table 1. The figures are from the databank 
NamInfo (17) from 2003/2004. 

 
Table 1 Domestic energy access (17). 

  Cooking 
without electricity, gas or solar 

Light 
 without electricity, gas or solar 

Total: 65,3 % 62,9 % 

Rural: 90,6 % 86,2 % 

Urban: 28,1 % 28,8 % 

3.4 The rural way of living 

Energy is one of the basic requirements of human life (4). Regardless of this fact, electricity 
is far from being a certainty for many people living in developing countries. As an example, 
90 percent of the people in the rural areas of Sub Saharan Africa live without a reliable 
source of energy (18). Given that 70 percent of the population lives in these specific areas, 
the number of people living without electricity is a majority. 

The lack of access to electricity forces the people to use more primitive alternatives, such as 
wood or dung to be able to cook and supply light and warmth (4). In the developing world, 
biomass is the most common energy source (19), often used in poorly functioning stoves or in 
open fires (5). Biomass is material from animals or plants that is deliberately burnt by 
humans. The fuel is most of the times taken from the surroundings, sometimes clearing wide 
land areas of trees and vegetation (4). The use of biomass as an energy source has lead to a 
number of consequences. Not taking the obvious time loss of lighting a fire into account, 
other consequences can also be found in the literature. Health problems and environmental 
damage are two of the main ones (20).  

Impacts on environment and health 

Deforestation is an immense problem in Africa and has lead to an estimated loss of about 5 
million hectares per year of tropical forests (4). This has resulted in substantial soil erosion in 
rural parts of Sub Saharan Africa. Forests are also of high importance to maintain the global 
photosynthesis (1). The forest has an important role as it is conserving the biodiversity, water 
and soil resources, and further on it plays an important role to restrain the climate changes.   

The loss of forest areas is presently slowing down, as a result of a rise in forest planting p, 
landscape restoration and natural expansion of forests (21), but is still a vital issue and a 
difficult challenge to overcome. The deforestation is most obvious in the northern parts of 
Namibia, which, as previously mentioned is where a large part of the rural population lives 
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(22). The wood is not only used as fuel, but also for construction material and agricultural 
clearing. It is therefore important to see further than to only constrain the wood fuel use to 
diminish the deforestation.  

According to Energy Sector Management Assistant Program, ESMAP, (22) the suggestion to 
the rural population to grow their own wood is not likely to be a success. These families are 
used to take agriculture residues, bush wood and animal dung when the wood is scarce. And 
to plant their own forest is both time and land demanding. Between 1990 and 2005 Namibia 
lost 12.6 percent of its forest cover and in 2005, Namibia´s entire forest cover reached just 
about 9.3 percent of the total land area (23). 

There are certain laws and regulations in Namibia designed to prevent people from cutting 
down forests, prohibiting any unauthorised destruction of woody vegetation or trees (24). 
Breaking these laws can result in fines and penalties (25). 

Using wood as an energy source is much less effective than e.g. oil, propane or natural gas 
(26). It produces more smoke and emissions while not producing nearly as much heat. The 
efficiency of a type of fuel can be seen in the energy ladder below Figure 6. The lowest rung 
of the ladder is to use crop residues, which is the least effective fuel. A bit higher, wood and 
coal can be found, and at the top electricity and sustainable sources. Development of 
electricity and energy sources to moving towards cleaner, more effective and convenient 
alternatives is commonly referred to as “moving up the energy ladder” (5). This generally 
happens when people’s social and economic conditions are improving.  

 

 

 

 

Figure 6 The Energy ladder (26). 
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User involvement 

To have the user involved in the product development process could be crucial for the 
products future success (30) (30) (30) (30). It should be the users, and their needs, that guide 
the development towards the final result. The user have deeper understanding in what 
improvements and changes that are necessary. They are therefore the ones who can decide if 
a product, and the development of it, is a waste of time or something worth investing in. 
According to PIEp (30) (30) (30) (30)) the user involvement is very limited when it comes to 
technical advices. If the communication throughout the whole product development process 
were better it would obviously result in even more customer suitable products. PIEp (30) (30) 
(30) (30) asserts that the product developer should observe the “right kind” of user, and try to 
understand how and why the are using the product in their particularly way. 

Ergonomics 

When developing products it is always important to keep the end user in combination with 
the ergonomics in mind. The ergonomics field involves reducing movements which create 
unwanted tensions in the body, for example how to sit and lift right. Even light static work 
can result in changes in the muscles and cause pain (31). Squatting down over an open fire 
creates tensions in the lower back, which is why this position should, if possible, be avoided 
(32).  

Intensity of illumination 

Humans are sometimes referred to as The visual animal since vision is the sense we rely most 
in (33). However to be able to see well, we need light (34). The intensity of illumination unit 
LUX (lx), measures the luminous flux which hits a surface (35). The intensity of illumination 
in daylight varies from 5000lx on a grey winter day to 100 000lx on a sunny summer day 
(34). A different amount of intensity of illumination is needed for different situations. To 
perform simple duties, no more than 100-250lx is required as working light, but for precision 
work around 1000lx is needed. The Table 2 below shows a few examples of different 
luminosity amounts and recommendations.  

 

Table 2 Examples of different lights luminance (34). 

Examples on different light: 

Outdoor light a sunny summer day 100 000 lx 
Pale winter day  30 000 lx 
Cloudy summer sky 20 000 lx 
Outdoor a cloudy winter day 10 000 lx 
Good construction work light 1 000 lx 
Good road light 40 lx 
Light from full moon 0,25 lx 
Starry sky 0,01 lx 
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3.6 Domestic energy in Namibia 

The following statistics about domestic energy sources in Namibia are from the years 2003-
2004 and were collected from the latest copy of NamInfo (17). It shows the percentage of the 
Namibian population, that need a substitute to electricity, for light and cooking. 

The aforementioned three selected regions: 

Oshana,  Lighting without electricity, gas or solar: 75,0% 
Cooking without electricity, gas or solar: 75,7% 

Ohangwena, Lighting without electricity, gas or solar: 95,0% 
Cooking without electricity, gas or solar: 95,2 % 

Otjozondjupa,  Lighting without electricity, gas or solar: 44,2% 
Cooking without electricity, gas or solar: 55,4% 

3.7 Poverty and human development 

Africa is the poorest continent in the world. This can, according to H. Camblong et al. (18) be 
connected to the fact that it is so poorly electrified. Energy supply is an important factor for 
sustainable development (36) and one vital solution to ease problems within health and 
poverty. A country’s welfare is often relying on its access to energy to be able to build a 
functional infrastructure such as buildings, railways and motorways (1). Although 
electrification contributes to rural development, it cannot by itself ensure economic 
development (20). Electrification works best when it is combined with social and economic 
infrastructure development.  

To be able to achieve the Millennium Development Goals in Africa, the MDG Africa 
Steering Group has in their report Achieving the Millennium Goals in Africa mapped out a 
few areas which need improvement (12). These areas are: agriculture, nutrition, education, 
health and infrastructure. In the report, one can find clear recommendations of what needs to 
be done for a good infrastructure especially within the electricity sector and the connection 
between inadequate energy access and poverty.  

The group mean that the lack of energy is one of the sectors which constrain economic 
growth, trade and poverty reduction in Africa. The MDG Africa Steering Group further 
claims that more investments in transformational energy generating projects are necessary to 
achieve the Millennium Development Goals. They estimate that US$52.2 billion is necessary 
to solve the infrastructure bottleneck in Africa, where half of it should go towards energy. 
This will improve the African countries’ growth and trade prospects.  
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Shackleton (36) describes the main advantages of electrification: 

 
• It is easier to perform educational homework with the better quality of electric light. 
• Better quality lights for health institutions. 
• Improved working conditions for domestic and economic activities.  
• Better access to mass media. 
• Easier to be protected from wild animals and theft. 
• The image of a village can be amended by its access to electricity and its level of 

electrical equipment.  
• The creation of activities in rural communities can reduce the urbanisation.  
• The new economical activities generate in revenues that can pay for improvement of 

basic services. 
• Renewable energy sources can protect and preserve the environment. 

 
Local, sustainable energy sources, such as solar and wind energy, are often available in areas 
where the power grid is difficult to access (18). By using solar panels, large parts of Africa 
could obtain electricity. With the use of such sustainable sources, Africa could reach the 
International Environmental Convention’s goals of an energy-efficient and low-pollutant 
future as well as getting an important foundation for a sustainable economic development.  

Difficulties of electrification in rural households 

The most common way to handle electrification problems has been to extend the national 
power grid and attempt to connect villages to it (20). This has often lead to high transmission 
and distribution costs for small rural communities due to low demand levels, high line losses 
which come from long transportations and the often unutilised capacity of the power. The 
unutilised power is an effect of low populations often having very uneven demand profiles. 
Goldemberg (20) means that this kind of incremental extension of the grid leads to great 
losses of electricity because of the irregular demand levels. These negative effects of an 
extended power grid has lead to that the decentralizing approach has become more attractive. 
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4 Results –Field Work in Namibia 
This chapter will describe the findings that followed from both the observation study and the 
interview study.  

The areas selected for the field study were Oshana region, Ohangwena region and 
Otjozondjupa region. The different regions differ in surroundings, vegetation and type of 
households. A short description of the regions follows below.  

4.1 Observation study 

During the field study an observation study was made to complement and complete the 
interview study. The combination will result in a more reliable and correct result. The 
following parts will describe the findings from the observation study and from inofficial 
conversations with contacts and local people. 

Oshana 
Oshana is a region in the northern part of Namibia. In this region the interviews were limited 
to the city Ondangwa and surroundings. Most of the people there are living in traditional 
homesteads, and many of them do not have access to the power grid. The traditional 
households are big, both in space and lodgers, and often consist of many generations. 
According to the interviews the average number of people living in the homesteads was about 
seven persons.  

Ohangwena 
Ohangwena is also a region in the northern parts of Namibia, close to the border to Angola. 
The interviews were here performed in different households widely spread over the region. 
Like in Ondagwa most people are living in traditional homesteads, and lacks access to the 
power grid. The average numbers of people living in a household is according to the 
interviews eleven persons. 

Otjozondjupa 
Otjozondjupa is a big region in the central part of Namibia, although only small areas were 
examined in the field study. The interviews were performed in the township of Okahandja 
just outside the capital Windhoek. The township is located one hour outside the town and has 
access to the power grid; however few of the inhabitants can afford to connect to the 
transformer. The houses are more like small sheds, often with just one to three rooms, and are 
inhibited with around three persons. 
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The households 

During the study two different types of households were investigated. It was the townships 
and the traditional homesteads (northern parts of Namibia). Most families in Namibia’s rural 
areas do not own the land on which their homes are located (10). Here follows a short 
description of the two different types of households and energy situations.  

Traditional homesteads 
The traditional homesteads consist of many rooms without roof and with wooden or 
mahangoo fences as both main walls and dividing walls between the rooms. Inside the 
homestead lays a few huts and houses normally made out of clay bricks. These houses are 
bedrooms for the women and for storage of food and crops. The men in most cases live 
outside the main walls of the homestead. This is because they are supposed to protect the 
women and the household from external threats. See Figure 8 or a typical example. 

The kitchen lies inside the homesteads, and mostly consists of big open room without a roof, 
although there are often a couple of smaller huts within the kitchen area. The huts are used as 
cooking area during the rain seasons. This hut can be either with or without walls, depending 
on how much material there is available to build them off. In the middle of the room is the 
fireplace used for cooking. There is often more than one fireplace available for cooking 
several courses at the same time. The families are often self sufficient, they grow their own 
crops and keep animals which provide them with most of the necessary food supplies. 

The families living in the traditional homesteads are often big and consist of more than one 
generation. It is not uncommon for the men to have more than one wife. This is a practical 
solution to maintain the farms growth according to Johansson (10). 

 

 

Figure 8 Pictures of a typical Homestead in northern Namibia. 
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Townships  
The townships are located just outside the cities. They consist of small shelter/houses often 
built of metal sheets. The houses lie close together and have small house lots, see Figure 9. 
The cooking is often made outside in the lots over an open fire. 

The households are much smaller than the traditional homesteads and are sometimes not 
bigger than one or two small rooms, three times two meters. The number of people living in 
the households is also less comparing to the homesteads. There are often only around three or 
four persons in a household, if there are more they have to live in overcrowded conditions. 
The people living in townships are often very poor and without jobs. 

 

Figure 9 Township with typical steel shed. 

 

Cooking over open fire 

The process of cooking porridge over an open fire is described below, Figure 10. The 
information is collected from several observation studies that have been combined to describe 
a general way of cooking.  

The fireplaces are always on the ground. Three sticks of wood are put between three stones of 
varied sizes that the pot will rest on. Some paraffin is dripped on the sticks to easier get it to 
light. The wood is then lightened with matches. As the sticks burn out, more are fed into the 
fire, to keep constant heat. Sometimes dried Mahangoo from the field is added to the fire to 
keep it burning. 

The woman cooking the food sits most of the time straight over the fire, stirring the pot. This 
is important and a must to keep the porridge from getting burnt and stuck to the pot. 

When the porridge is done, after approximately one hour, the fire is put out with sand and the 
wood left for next time. 
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Later during the field study it became obvious that the different regions used different kinds 
of fuel while cooking. In Ohangwena it was more common to use a bigger patch of wood 
than in Oshana where smaller sticks and mahangoo was commonly used. 

 

 

Figure 10 Cooking porridge. 

4.2 Interviews 

The field study includes an interview study, consisting of two different kinds of 
investigations. One qualitative study where about 30 people were interviewed and one 
quantitative, where approximately 60 persons were asked to prioritize different products. The 
findings from these interviews are presented below.  

Cooking 

All of the respondents cook their food over open fire, both in the traditional homesteads and 
in the township. The only fuel used by the interviewees was wood and mahangoo sticks. 
Many of the respondents had access to a gas stove, although most of the families could not 
afford to use it frequently because of the high gas prices.  

The current gas tanks that are used in the gas stoves are in solid metal with no indicator on 
how much gas that is used or left in the tank. Some of the interviewees declared that they 
were afraid to use the gas stove because they did not want to run out of gas if it would be 
needed later on.  

Even the persons interviewed with access to electricity often cook their food over open fire. 
One family explained that the reason for this was to save energy-credit and lower the 
consumption because of the high prices. Another family had solar energy through solar 
panels - which did not generate enough effect to use for cooking as purpose.  



22 

 

It is common to cook food over more than one fire at the same time, see Figure 11. The 
reason for this is time efficiency and the privilege to serve hot food while cooking more than 
one course. The Namibians often prepare and eat their traditional porridge together with some 
kind of meat. It is more common in the traditional homesteads to have two fires because of 
more available space. In smaller kitchens, like in the township, the food has to be cooked in 
turns, which is very time demanding. To cook one traditional meal in Namibia, from starting 
the fire to serving the food, takes according to the interviews one to one and a half hour. 
Supper is in most families prepared and cooked and served in the evening, after the sunset.  

It is common for the families to eat together, but in some cases they eat in divided groups, for 
example by sex or age. None of the respondents have a fridge to store the food in. They 
therefore usually dry or buy conserved food. During the rain season it is difficult to start a fire 
with the wet wood. The respondents then need to either buy their meals or to buy dry wood 
and keep it in dry storage-rooms. Few of the respondents picked and saved wood for a later 
use. This is harder for the people living in townships when there is often a lack of space. If 
there is no money to buy food or dry wood, or if there is no space to keep the wood, it is not 
unusual to skip meals and to go hungry. 

When the question “Have you ever used a complement to start the fire?” was asked most of 
the respondents answered that they had. The most common complements were;  

• Plastics 
• Cow dung 
• Paraffin 
• Paper 
• Mahangoo 

 
These complements are more common during the rain season when the fire is more difficult 
to start, but some of the respondents claimed that the complements are used much more often, 
even a few times a week. 

Figure 11 Kitchen with two fires and a roof for the rain season. 
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Oshana 
Ondangwa has a very sparsely growing forest where most of the trees and bushes have been 
cut down to get firewood and building material. It is equally common to buy wood for 
cooking from the market as to collect it by your own. In this region it is common to have a 
gas stove to cook some of the meals on. It is more common to use gas stoves in Ondangwa 
than the other selected interview areas because the difficulties to get wood.  

In Ondangwa each household prepare food almost three times a day. 

In average, they spend N$ 210 on wood each month for cooking. That equals approximately 
SEK 210 with today’s exchange rate. 

Ohangwena 
Ohangwena contains more forest than other parts of Namibia, which is the reason to why the 
inhabitants almost never need to buy their firewood. Instead they can collect it by their own 
and they do not need to walk very far. The only time they actually need to buy their wood is 
during the rain seasons, and even then it is very unusual. 

The average amount of occasions cooking per household and day in the Ohangwena region is 
between two and three times. Only a few of the interviewees had spent money on wood 
during rare occasions. This is so infrequent that the monthly cost can be ignored. 

Otjozondjupa 
The surrounding environment is sparse forest land and to get the firewood needed to cook in 
a traditional way the inhabitants have to walk far. To collect wood they had to walk for about 
an hour. The respondents either bought their firewood from neighbours who collected wood 
or spent around two or three hours a week collecting it on their own. 

In Okahandja the inhabitants cook warm food slightly more than two times in average per 
household and day. And the average amount of money spent on wood each month rises to N$ 
130 (Approximately 130 SEK). 

To easier compare the different regions the results are presented in Appendix 2. 

Light 

When the sun goes down most activities in the selected parts of Namibia ends. To be able to 
stay up longer you need some kind of light. Candles or paraffin lamps are the most common 
light sources in interviewed households without electricity access. Light is needed to be able 
to read, study or see what they are doing during the dark hours. But because of the high prices 
most inhabitants most go to bed soon after dark, around 8.00 or 10.00 P.M. Only students 
stay up longer to do their studies in the light of a candle or a paraffin lamp. The interviewees 
with access to electricity go to bed later than the majority of those without electricity.  

In many households paraffin is considered to be a too expensive alternative and due to this, 
candles are the only light source used.  

Light is highly prioritised by the Namibian people and most of them claim that it would be 
one of the first things to get if electricity was available. If they had to choose one room to 
have light in, most of the interviewees would choose a room where as many as possible 
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would have access to the light. Only a few would choose their bedroom to be able to read 
during dark hours.  

Many of the interviewees expressed their concern about using candles or paraffin to get light. 
They are afraid that these light sources could start a fire, especially when children are around.  

In upcoming calculations the price of one candle has been estimated to: N$ 2, and the price of 
one litre paraffin to: N$ 10. These were the common prices at the time of the investigation. 

Oshana 
If electricity is not available in the household in Ondangwa the inhabitants uses either candles 
or both candles and paraffin to get light. If candles is the only light source used the average 
amount of candles are 44 pieces. This leads to a monthly cost of N$ 88. If the alternatives, 
with both candles and paraffin are combined 5 litres of paraffin and 19 candles are used each 
month in average. This results in N$ 88 per month. 

Ohangwena 
In Ohangwena the inhabitants without electricity access use either candles or both candles 
and paraffin to get light. The average amount of candles used each month is 97 candles if 
they are used as the only light source. This leads to a cost of N$ 195 each month. If candles 
are combined with paraffin the monthly cost rises to N$ 339 per household. This sum is a 
result of the use of 107.8 candles and 12.4 litres of paraffin.  

Otjozondjupa 
All the respondents in Okahandja are using candles to get light during the dark hours. They 
use in average 26 candles each month which results in a monthly cost of N$ 52. 

To easier compare the different regions the results are presented in Appendix 3. 

General 

Some questions lead to answers that did not differ much between the different areas. These 
questions will be presented below.  

• Health 
About half of the interviewees have felt some problems with their health from cooking over 
open fire. The kind of problem that came up during the interviews were; coughing, chest 
pain, lung problem, stinging feeling in the eye, running eyes and noses and black snot. Some 
of the respondents even claimed that the problems could remain days after they have had 
contact with the smoke.   

• Environment 
Questions about the environment often lead to misunderstandings when the respondents 
understood the questions as their concern about their surroundings. The answers showed a big 
concern about their own land and neighbours. According to the respondents it is common to 
clean up in the surroundings, picking up trash and burning it in the lot. This contradicts the 
observations made during the field study were a lot of trash was seen in bushes and on streets.  

The knowledge about the negative effects of cutting down trees and cooking over open fire is 
limited, and only a few could give us exhaustive answers. The knowledge about different 
alternative electricity sources is also insufficient. Most of the respondents have heard about 
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5 General observations 
This part will present our observations outside the planed investigation, for examples 
meetings where the authors only acted as spectators. 

5.1 Otamanti 28/7-09 

At July 28 a village meeting was held in Otamanti, Namibia to inform and decide upon 
questions that could change the village future. It was the Barefoot College from India, and a 
man named Bunker Roy  that came to visit the Namibian village to choose two women to go 
to India and learn about solar energy and become engineers within the subject, see Figure 13 

 

Figure 13 Villagemeeting in Otamanti. 

The following part presents the observations of this meeting.  

5.2 The Barefoot College 

The Barefoot College is a college in India that educates poor women from rural part of 
developing countries about solar energy. The school was started by people without education 
and reading ability, and it is that target group that the school tries to reach today. The school 
educates pupils that can take the knowledge and experience back to their village and to 
electrify it with the help of solar power. Up to this day the school has been the background 
and foundation to the electrification for about 600 villages in India and Africa.  

The idea is to visit different selected rural villages from which two female villagers will be 
picked out to go to India to be trained how to build solar energy cells, how to fix them if 
broken and how to pass the knowledge. They will after a six month education and training in 
India return to their village to start the production of solar panels. In that way the knowledge 
will stay in the village and country, and can be passed on to other villages nearby. 
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The two women selected from each village should preferable be grandmothers between 40 
and 50 years old and they should be born in the village. The reason for the selection is that 
the elder ladies do not have the same eagerness as younger men to leave the village for better 
jobs in the cities. This is also the reason why no diplomas or certificate are dealt out at the 
college. There should be no things distributed that could encourage a move.  

Each household in the village will be provided with two solar lamps, one solar lantern (that 
can be outside during the dark hours) and one solar charger for the mobile phone. One solar 
lantern can, according to Mr Roy, provide more light than 50 candles.  

The distribution of solar power will start in the village centre (31 households) and later 
spread as the village knowledge becomes bigger. 

Initial demands 

According to Mr. Roy there is four decisions that each of the selected villages have to decide 
upon before the cooperation with the Barefoot College can start; 

1) How much are they prepared to pay for the use of the energy that they are using. If you 
know that amount it is easy to calculate what the final cost of the solar energy can be. 

2) They have to pick a building that can be used as a workshop for producing and repairing 
the solar panels.  

3) A committee with 7 people from the village should be selected to take all the decisions 
for the village. Of these seven people there must be at least four women. The 
responsibilities of the committee are;  

a) To make sure that everyone with solar power are paying the predefined amount; 

b) To make sure that the cooperation with the college is working as it should; 

c) To put the collected money into an mutual account that belong to the village; 

d) To make sure that the money is safe and in the right hands.  

e) If one villager is too poor to pay, the committee should know about this and decide if 
he or she should get a reduced price. 

4) They should decide two responsible women from the village that will go to India to 
participate in the education.  

Some information about the village is than collected. This is to be able to compare before and 
after the cooperation, to see what have change in the village.  
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Calculating the cost 

To decide how much money the village should pay for the solar power they should first 
calculate how much money is spent on energy today. During the village meeting this question 
is therefore raised, and the villagers are able to speak their opinion.  

Money spent on paraffin oil each month: 
Spend: 6-8 litres/ month 
Costs: 350 ml = N$ 10 

Money spent on candles each month: 
Spend: 1 candle/night (30 candles/ month) 
They have 1 light in every hut, each household include around seven huts.  
Cost: 1 candle = N$ 3.50 

Money spent on charging mobile phone each month: 
Charge: Once a day 
Cost: N$ 5/charge 

Result:  
This means that the villagers today are spending N$ 450 each month to get light. And N$150 
on charging their phones. The village, with Mr Roy in front, decided that the monthly charge 
for the solar power should be N$ 250. As a result the villagers are saving N$ 200 each month.  

5.3 The Mbwangu energy saving stove 

During one visit to the public authorities Johansson (10) started a discussion with a woman 
from Ondangwa about an energy saving stove, which had been on the local market a couple 
of years before see Figure 14. The woman expressed her satisfaction with the stove, but was 
disappointed when it broke down from wear and tear and she did not know how to repair it. 
She could not find the stove on the market any longer. It was now just standing in the yard.  

 Figure 14 The Mbwangu energy saving stove
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Johansson and her colleagues decided to take a look at the stove and got in contact with the 
constructor to get the drawings.  

One copy of the stove was later built, and tried in a household for a couple of weeks, cooking 
the same food as normally are done over open fire. See Figure 15 for stove in use. The tester 
established that the food could be cooked on the stove, in much shorter time. The stove also 
reduces the amount of wood used with 66 to 70 percent.  

 

 

Figure 15 Stove in use. 

Johansson´s company – Creative Entrepreneurs Solutions (CES) – produced a small series of 
these stoves and tested them in an ordinary Namibian village. The testers came in with their 
suggestions and opinions about the stove and how to optimise it. Changes and improvements 
to both the materials used as well as to the efficiency of the stove will be made by the 
Swedish design company Ergonomidesign before producing more stoves. The plan is that 
local manufacturers will be trained in how to manufacture the stove. Currently CES is 
looking into the potential of developing the stove project to a CDM (carbon off-set) 
registered activity as an average sized household will reduce CO2 emissions by 500kg a year 
by using the Mbwangu stove instead of cooking over open fire. CES is aiming at 400,000 
Namibian households using the stove in the future, and to create 300 jobs for unemployed 
youths as stove manufacturer entrepreneurs. 

The project is being supported by the Sida through an operational grant to CES and by the 
United Nations Procurement Division,UNDP. 
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6 Validity of the results 
The field study was restricted to rural areas in the northern parts of as well as a township 
located in the centre of Namibia. This influences the validity of the results, especially 
whether it can be considered valid for the country as a whole. However, the answers received 
in the interview study were quite similar and after only a few interviews a pattern became 
clear. This pattern continued and could be seen in the rest of the interviews too, regardless of 
where the interviews were performed.  

Conducting the study during the spring might also have an important impact on the result, 
especially when it comes to the observations, as behaviour can change with temperature and 
climate. The authors’ own impact of just being present and observing the respondents’ daily 
life, is also important to consider. 

Some interviews, in which the interviewee could not speak English, had to be performed with 
the help of uneducated interpreters. Such interviews, where the questions and answers had to 
be translated by a third part, could result in answers not reflecting the thoughts of the 
interviewee due to misunderstandings or misinterpretation. This could affect the validity of 
the results, in particular if the interpreter is not impartial and well educated within the topic at 
hand.  
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7 Discussion and analysis  
The following section will discuss previous references and the field study results, connecting 
the findings from the interviews and observations to the literature. How is the situation 
today? What consequences does it bring? And what can be done in the future? The authors 
will give examples on what they believe are important in future product development. The 
success factors for upcoming products are marked in the text as boxes.  

The importance of the observation study became clear as soon as we moved in with our host 
families. Using the method ‘Grounded Theory’ also came naturally after our arrival to 
Namibia. The differences compared to our everyday life and routines were huge. We no 
longer knew what to expect, and some of our work and plans completed back home in 
Sweden, were now completely in vain. The limitation in area, domestic chores and the 
decision not to look more deeply in to Namibia’s ethnical groups, were all decided once we 
were well settled in Namibia. Things that we took for granted, such as a house having walls 
and a roof, became irrelevant and were no longer applicable to the reality we now lived in. 
We adapted to our new lifestyle quickly, and after a couple of days the need of running hot 
water and an internet connection seemed less important.      

We soon understood that the females have a very important role in the home. They are in 
charge of the food, the young kids and the household. In many of the homes visited, the elder 
males were not allowed into the kitchen. Being two females conducting the study made it 
possible to interact with the other women in a more natural way, something that would have 
been hard, or even impossible, as a male. We were probably treated more like one in the 
family than males would have been - this included doing the dishes, cooking the food and 
other chores that men would have been kept from performing. 

As PIEp (30) described, it is important to interview the right user. It was therefore important 
for us to interview the women who as mentioned are the ones working in the kitchen. If we 
had been men, this would probably have resulted in difficulties in understanding the user 
properly.  

There is a lot of literature about Namibia as a country as well as previous investigations in 
other developing African areas. However, we soon realised that just because Namibia is a 
“developing country”, does not mean that it has much in common with other developing 
countries. One must experience the nature, the distances and the people to get a complete 
view and understanding of the situation. The differences between Namibia and other 
developing countries are many, of which the most obvious one is the large, sparsely 
populated areas which make Namibia unique. This influenced the field study in a way that 
limited the amount of towns visited; the long expeditions were time consuming and 
expensive, and were therefore restricted to three specific areas that, with their different 
vegetation and ways of living, could be considered to represent the country as a whole. It also 
decreased relevant literature significantly, and our limitation to light and cooking made it 
even harder to find any previous research. Our investigation corresponds with the small 
amount of relevant literature found, especially with the databank NamInfo. 

Another issue that became clear after arriving to the country was that the lack of electricity 
was not limited to rural areas only, but was a big problem in urban areas as well. Even though 
electricity is available in urban communities, the price is often too high for the inhabitants. 
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Due to this indirect lack of electricity we decided to include the townships in the 
investigation, to see if there were any mutual factors or differences. 

The people we came to include in our study do not earn much money. According to the 
literature, two thirds of Namibia’s population is considered to be poor. This fact makes the 
price of upcoming products highly significant. If the connection between poverty and access 
to electricity is as strong as the literature suggests, a good investment for the Namibian 
government could be to give subsidies to enable the people to get electricity. During our 
interviews it became clear that the people have great confidence in that aid from the 
government will come. Most of the interviewees believe that their household would be 
electrified within a few years, and that this would become possible with support from the 
authorities. However, it is unlikely that the government has the financial possibility of doing 
this.  

 

To get access to electricity from the power grid the user needs to pay in advance, a solution 
which should reduce the risk of people getting in debt in a country with high poverty. 
However, to be able to use the power grid people must finance the connection to the 
transformator themselves. This is a one-time payment which is regulated by how close to the 
transformator the household is located, and is considered to be a large amount of money. The 
fact that many Namibian people do not own their land could result in a reluctance to spend 
money on a connection to the power grid. However, if they would know that they could stay 
on the land, it might be more tempting to invest savings in long term solutions. 

From our study it became clear that the Namibian people have a different way of looking at 
money and time. Saving for a later use is something which one finds irrelevant.  

The differences between living in a traditional homestead and in a township are many. The 
township is made up of smaller houses close to each other, in contrast to the homesteads with 
large house areas (most of them without a roof) and great distances between neighbours. The 
power grid is often far from these households, making the electrification more difficult and 
expensive. The townships, on the other hand, are often connected to the grid. The number of 
people living in the two different types of households also differs.  

These differences indicate the importance of user-need centred product development. We 
believe that a solution should be based on the consumer’s conditions, and that one general 
solution for both types of households might not be the best way of action. For example, it is 
easier with a mutual electricity solution in township societies where the distances between 
households are small, than in rural areas where neighbours live far from each other. In such 
types of households, small scale solutions providing single households with the electricity 
needed might be better.  

 

 
A single solution does not fit all situations. A thorough 

investigation of the area, the inhabitants and their needs have to 
be performed before deciding on a concept. 

The cost of a product has to be reasonably low, or the Namibian 
people will not be able to pay for it. 
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Cooking and wood 

As is shown in the study, people lacking access to electricity use wood for cooking. Even 
individuals with electricity often cook their food over open fire. The reasons mentioned are 
the high electricity prices in the country. However, the observations study also showed that if 
a household has electricity, the power is used for other energy demanding products, like a TV 
or stereo. See Figure 16. 

Figure 16 Home with access to a generator whose electricity was only used for a TV and a HiFi-set 

Literature describes the consequences of deforestation, but the common knowledge about it 
was, according to the interviews, insufficient. Only a handful of the interviewees had heard of 
the negative environmental effects from cutting down forest.  

The Oshana region has a sparsely growing forest. This is an effect of the overuse of the wood 
consumption, according to Johansson (10). Many of the people living in the Oshana region 
buy their wood for cooking. In the Ohangwena region, on the other hand, it is very unusual to 
buy wood, and it is only done on rare occasions. Ohangwena has a more dense forest, and the 
access to wood is much better. An important question is whether Ohangwena’s vegetation 
will decrease in the future and be more like the surroundings of Oshana. 

In the Otjozondjupan township of Okahandja, it is common to buy wood from friends or 
neighbours or to walk long distances to pick it oneself. In the township it is common to be 
poor, and many of the people living there cannot afford to spend much money on wood. As a 
consequence, they spend a lot of time looking for wood, which sometimes can be hard to 
find. In some cases, not enough wood can be found even to prepare food.  

Small scale solutions are better for traditional households far 
from the power grid and with long distances between 

neighbours. 

In townships, on the other hand, mutual solutions might be a 
better choice. 
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Namibia has laws and regulations regarding the use of the forest and shrubbery and breaking 
them can have legal consequences. Despite this, there are a large number of people collecting 
their own wood from bushes and trees nearby. According to Johansson (10) Namibia loses 
about one million tons of wood per year due to illegal devastation of forests. We think the 
laws and regulations have to be better known by common people to be followed, as well as 
knowledge about alternative options to the use of wood for cooking food. Most of the people 
in Namibia have access to a radio, and thus informing people through such media will 
therefore reach a wide community. 

The health problems described in the theoretical framework are common for indoor fires 
where the smoke is trapped inside the house. The women in Namibia regularly cook their 
food outside. It is only during the rain season that fire is kept under a protecting roof or 
completely inside. During the observation study, it was noted that the women cooking squat 
right next to the fire almost all through the cooking thus exposing themselves to smoke. The 
amounts of smoke were less than with indoor fires. During the interviews many of the women 
said they experienced trouble with their health after exposure to the smoke. Nevertheless was 
the desire to cook food in a different way limited which surprised us. We had thought it 
would be a greater interest in improving the health situation, but some of the women claimed 
that the taste of the food wood change negatively by cooking in another way (e.g. on a gas 
stove or in a solar oven). We think that it will be hard for a foreign product developer to 
introduce and promote this kind of change. It would be of greater success to involve local 
recourses, who know what is cultural important and what can be changed without negative 
reaction.  

 

 

 

The main meal, porridge, needs constant stirring.  Therefore, we believe a stove or an “open” 
solution to be the preferred option.  Such a solution should involve an ergonomic 
development which eliminates the squatting pose. The ergonomically right position could 
easily be obtained by moving the product up from the ground with adjustable legs. Had any 
users been involved in the product development process of the current products, the designer 
would probably better have satisfied the user needs. As previously mentioned, the traditional 
porridge was common in daily meals. This dish needs frequent stirring, and is therefore 
difficult to make in an oven. This is one of the reasons why a user might consider an oven not 
be worth investing in as it does not consider the proper needs. Furthermore, as mentioned 
earlier, the taste can be negatively affected by removing the wood smoke. If product 
developers were to find a product using less woods (for instance the Mbwangu energy saving 
stove) this would eliminate the some of the problems, and resulting in a more coveted 
product. 

Minor, intelligent changes to current solutions are also important, such as putting indicators 
on the gas tanks so that users are aware of the amount of gas left. Without feedback it is hard 
to plan and save gas for the future. An indicator would also give users a better understanding 
of how much gas is needed for a single meal, in addition to an easier way of calculating how 
much money is spent. 

The information and knowledge of laws and regulations, and 
consequences from using wood and open fires for cooking 
need to be communicated more efficiently to the people. 
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Light 

According to our previous investigation results, light is highly prioritised in Namibia. The 
respondents without electricity used candles or paraffin as sources of light. They often 
expressed their concern about these kinds of solutions which can result in fires if treated 
without respect. Both indoor and outdoor light was considered important. Indoor lights got 
the highest rate in the investigation. Consequently, it was interesting to note that a few of the 
respondents with access to electricity used it for other things than lighting (such as TVs or 
radios), even though they claimed illumination to be their highest priority. The reason for this 
was not further investigated, but is probably due to status, habits and the desire to be high-
tech. New technology is tempting, but unfortunately not possible without electricity. With 
this problem comes an ethical question; is it up to product developers to function as 
“guardians” and decide how products should be used? 

In this case our personal belief is that there indeed lays a partial responsibility on product 
developers. One must make sure the electricity is used as is intended and it would therefore 
be good to create products for certain causes. 

 

  

Outdoor light is more often wished for in townships. Some interviewees from these 
households expressed a feeling of insecurity during dark hours, and that outdoor light could 
reduce that feeling. If gardens were illuminated, it would be easier for neighbours to see if 
someone unfamiliar were there. Furthermore, we believe that the increased risk of getting 
caught could discourage criminal behaviour. 

Candles and paraffin lamps are, according to the interviews, used for 2-4 hours each day. If 
there are students in the households they need more hours of light and can often sit up until 
12 or 1 a.m.  The access to light is an essential part of being able to study and perform work 
after sunset. Without electricity or other energy solutions families spend a lot of money on 
candles and paraffin. The situation today is that many people in Namibia go to bed early to 
save money. If upcoming products do not run on electricity they must be able to give light for 
at least 2 to 4 hour, as that is the current requirements of present solutions. For example 
should a solar lamp be able to shine for this amount of time without the need to recharge. 

 

 

The recommended amount of light in a work place, such as a kitchen, is 1000 lx. This should 
therefore be the recommended amount of light for future products in order for them to 
achieve all the positive effects of electrification suggested by Shackleton (36). This includes 
better study and work possibilities. 

When creating products for developing countries, one must keep in mind that an innovative 
solution can have a very strong impact on the current lifestyle. As an example, electricity and 
availability to light would lengthen the evenings. Could this fact have any consequences 
which one has to reflect on before making a new product? Will the users lose important hours 
of sleep, which in turn could result in other problems? We believe that the product developer 

Create products for certain purposes. 

Future lighting products must produce light for at least 2-4 
hours. 
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has to have confidence in that the user will handle changes responsibly. With that being said, 
it does not completely leave out the responsibility of the product developer, who still needs to 
reflect over what possible consequences such changes may have. 

Solar power 

We were truly surprised that solar power is such an infrequent option in Namibia. We 
concluded that there were two reasons for this; both that common knowledge about solar 
power is quite limited, and also that the involvement of users has been neglected during the 
product development. Solar power should be a strong alternative to the power grid in 
Namibia, but common knowledge about solar power could definitely be better. Many of the 
interviewees had seen solar panels, and heard about them from neighbours and friends, but 
the high cost discourages them from buying them. To implement solar panels as an 
alternative, one must first inform the Namibian people on how using solar panels instead of 
buying new candles or paraffin every day can save them money. 

Another issue is that current solar panel solutions are not suitable for stove or fridge use, due 
to the high power requirements of such products. Smart and affordable solar powered 
products targeted for cooling or cooking food should therefore be a good complement to solar 
home systems which only provide enough energy for lights and TV/Radio etc. 

 

 

Almost all the interviewees cook one meal after sunset. This clearly creates problems for 
solar driven products. A solution to this could either be to change the custom of eating late, or 
to incorporate some kind of battery or other means of energy storage to the product. We 
would recommend the later alternative. 

 

   

The observed projects 

It was very interesting to observe two already existing projects and how they were produced. 
Both the Barefoot College (BC) and The Mbwangu energy saving stove (MESS) project 
believed it was important to make sure that knowledge about technology stays in the country.  
To make sure of this, BC even took it as far as to only educate elder females, who are the 
most likely to stay in the village with their family and obligations. By making sure the 
knowledge stays, job opportunities will be created, and the knowledge about sustainable 
solutions and the consequences of the current way of living will spread. It can also reduce the 
urge to move from small villages to cities.  

As mentioned earlier, when developing products for another country, one must see to the 
knowledge about the specific product in the country. If the knowledge disappears, the 
possibility to repair and rebuild the product inevitably disappears with it. As a result, the 
product will most probably be left unused and the expenses and efforts spent on it will be 
lost. This is what happened with the traditional wood-stove before becoming part of the 
MESS-project. 

Solar power is a sustainable alternative to the 
power grid in Namibia 

Solar ovens or stoves must be able to work 
during dark hours 



37 

 

 

 

To be able to see how much they can spend on solar power BC made an estimate of how 
much money villagers presently spend on light, During the interviews the authors often got 
the feeling that the respondents neither thought about the money they spent on paraffin or 
wood, nor on the amount of money they would save in the long run by using another 
alternative. The interviewees did not have the habit of saving money.  
To sit down with the villagers and together estimate how much they actually spend on light 
might therefore be good idea. However, during BC’s meeting it seemed like some of the 
villagers did not agree on the high amount of money spent on light. Furthermore, the 
estimation could have been done more carefully, letting all villagers speak up. 

 

 

 

The BC project started in India, where it turned out to be a success. Their hope is to continue 
to electrify many African villages as well. While listening to the solar panels meeting in 
Otamanti, the authors realised that the project idea was good, but that solar units would better 
fit townships than traditional households. These traditional households are mainly located 
outdoors (without a roof), have many rooms and often have more than ten people living in 
them. A solar unit with more lanterns and fewer stationary lamps, where the strong light from 
a lantern would give more light outside than an ordinary solar lamp would suit these kinds of 
households better. In the townships, on the other hand, the households are small and the unit 
could consist of fewer parts. In the smaller houses, two solar lamps, and no lanterns might 
well be sufficient. 

What we believe the BC could have done better is to observe the village before the meeting 
in order to see how they live and perform their daily chores. After this observation they could 
create a solution which would be more suitable for the specific target group, instead of simply 
implementing a solution that works in Indian homes. Furthermore, the calculation of the cost 
would have been more accurate if Mr Roy had understood that people do not use one light 
per person and room but instead share the same one.  

 

 

The MESS-project was similar to the BC-project as it was also about educating local people, 
but instead teaching them how to produce and repair the product. The users were in the centre 
during the product development process and testers tried it out and came with suggestions on 
changes and improvements. This is an important step in all kinds of product development, but 
probably even more significant when producing for another country and culture.   

 

Make sure the knowledge stays within the country and the 
users. 

Calculate the current amount of money spent on light or cooking 
together with the target group. This will give them a better 
understanding of how much can be saved in the long run. 

Do not diminish the importance of observation studies - these reveal the 
real needs of the target group 

Put the users in the centre of the design process and let them 
influence the final result. 
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Economical calculation 

As mentioned earlier, making people aware of the amount of money they spend on light and 
cooking food today and how much they can save on other solutions is crucial. The following 
estimates were made to illustrate how soon products can become profitable.  

Solar oven 
Buying a solar oven over the internet costs US$ 99-299 (37). It is also possible to get one 
even cheaper in Namibia, but this price interval was chosen as a first estimate. 

The price was converted to Namibian dollars on Valuta.se (38) where the current currency 
exchange rates are uploaded every day. The calculations were made on November 18th  and 
converted into South African Rand (whose exchange rate is equivalent to Namibian dollars). 
It resulted in a solar oven price between N$ 692,96- N$ 2092,98. The following calculations 
will be based on the assumption that a family buys a solar oven for a price of N$ 1500 instead 
of spending N$ 10 each day on wood. 

⇒=∗ 150010 x        (1) 

daysx 150
10

1500
==       (2) 

According to equations (1) and (2) the solar oven will break-even after 150 days, see  

 Figure 17, which means that investment would have paid off in less than half a year. If the 
Namibian people knew about this it might make more people use sustainable alternatives 
instead of buying wood. 

  

 Figure 17 Graph showing cost of wood vs. solar oven over time. 
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Solar home system  
Solar home systems are much more expensive than solar ovens, and very few people in 
Namibia can afford them. According to Alibaba.com (39) a solar home system costs US$ 3 
000- US$ 10 000. This is converted to South African Rand, and results in a sum of 20998.78 
ZAR-69995.93 ZAR, and the same amount in Namibian dollars. As mentioned in the 
theoretical framework, the solar systems of today do not have the capacity to run ovens or 
stoves. The following calculation will therefore only consider the cost of producing light. The 
family in this example buys a solar home system for N$ 50 000 and can therefore reduce their 
monthly cost of candles and paraffin by approximately N$ 80. 

50000*80 =x       (3) 

monthsx 635
80

50000
==      (4) 

years08.52
12
625

=       (5)  

Equations (3) to (5) shows that it would take approximately 52 years for a family to get the 
solar home system paid off, see 

 

Figure 18. This amount is too high, and must be strongly reduced to make people want to 
change to a sustainable alternative. In townships, where the houses are close to each other, it 
could be a good idea to create joint solutions with solar home systems with more units.  
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Figure 18 Graph showing when a Solar Home System breaks even. 

We absolutely think that electrification of Namibia would be a help for a faster and more 
sustainable development. Saving time by shortening the food preparing time and creating 
more time by bringing light would create opportunities for education and work. In a country 
with more than 300 days per year of sunshine it would be unwise not to consider solar power 
as an alternative source of energy. With more information and better knowledge, Namibia’s 
economy and welfare will hopefully grow without going through the same mistakes and 
environmental impacts as the developed world.  
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8 Conclusions and Success factors 
Namibia is a diverse country and one solution is probably not the best for all of the 
inhabitants. The following success factors are important to have in mind and follow for 
product developing in Namibia. 

Information 

Knowledge and information about health and deforestations need to be widely spread 
amongst the people to improve their understanding of the situation today. Also the knowledge 
about the use and manufacturing of the product has to stay with the user and in the country. A 
good way of doing this is to educate the native teachers and let them work as ambassadors for 
the upcoming generation. 

Make sure the target group gets a wider understanding of the product as an investment for 
future use. 

To consider when planning for product developing  

Look for a small scale solution for the rural parts, while a mutual solution can be a better 
solution for townships and densely populated areas.  

Product development should be done from the end user’s perspective and needs, not your 
own. Observation studies are necessary. Let the user’s opinions have impact when it comes to 
design and final result. 

See to the whole perspective and product lifecycle; don not deliver just a product but also the 
knowledge and material for a sustainable solution. 

See to the economic situation for the whole target group. 

Minimize the risk of misunderstanding or misusing the product, by letting the users take part 
in the development process from start. 

Solar power is an available resource  

Solar power is an available resource that could and should be used on a greater scale.  

All solar products need to work during the dark hours of the day, especially when it comes to 
preparing supper.  

Recommended light level is 1000 lx, and should be the minimum light level for upcoming 
products.  

Light: Need to generate light for at least 2-4 h during the dark hours to maintain the situation 
of today. The source also needs to be mobile. 

Changes can lead to unexpected consequences.  

Always consider the fact that the product might change the lifestyle and habits of the user. 
Therefore, allow the pace of development adapt to the society.  
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9 Future area of work and recommendations 
To get a better and more accurate picture of the present situation in Namibia, a wider 
investigation has to be conducted. All the different parts of the country as well as the 
different ways of living have to be included. This report only considered a small part of solar 
energy. It would be of great interest to look at other possible sustainable solutions and se if 
they would fit Namibia’s needs and assets.  
 
A continued collaboration between KTH and institutions in Namibia could include aims like 
how the semantic solution would be best fit for the Namibian people or solve the light issue 
by develop a light that fulfil the demands of today’s need. Namibia’s energy use and demands 
has to be investigated in a wider scale. Though goals are set for the future, like 2030. 
However a realistic plan of action need to be conducted for the country to be able to reached 
them in time.  
 
It would be of great interest to look closer on more of the domestic chores like washing and 
communication, as well as business opportunities in a smaller scale for the poor people. 
 
There is still a lot of work that has to be done to gain the same welfare and high standards as 
we have here in Sweden today. It is the authors hope that this report will function as a 
catalyst and inspiration for future work and studies in Namibia. 
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Appendix 1 - Questions sheet  
Name of person for the interview: Mr / Ms    Village Name: 
Age:       

 
General questions 
How many people are in living in your household for the moment? 
              Ages/Gender: 
 
How many Work? 
              With what? 
 
How many goes to school? 

What are your daily activities?/Describe an ordinary day? 
 
Do you have access to the power-grid?  
               Do you have electricity available in your home?  

YES: 
Do you use it?  
For what?  
What’s good/bad about it? 
Do you always turn the light off when not in use? 
NO: 
Why not? 
Do you think electrification can ease your daily activities?  
In what way? 
Would your family be able to earn more money if you had access to electricity? 

Light 

What time do you go to bed? 

How do you/your family spend your time during the dark hours at evening/end of the day? 

What are the children doing during the night? (Are they studying?) 

Do you need light during the nights? 
                           For what do you need light? 
                           For how many hours/day? 

How do you get light? 
                            How many candles/paraffin/petrol do you use in a week? 
                            How many fires are in your household? 
                            How do you distribute the light that you use? 

If you only have one light in what room would you put it? (what room do you think is most 
important to have light in?) 
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Food and Cooking 

Who does the Cooking in your family? 

Do your family eat together? 

How many times a day do you eat cooked food? 

On which times are you cooking? 

How much time do you spend on cooking? (each meal) 

What fuel do you use for cooking? 

GAS: 
How much gas do you use in a Week/Month? 
What does it cost? 
WOOD: 
How much wood do you use each day/week? 
Where do you get it from? 
What does it cost? 
How much time do you spend on collecting wood? 
IF NOT GAS/WOOD: 
Why do you use ..... for the fires? 
Why don’t you use wood? 
Does your fuel for cooking change during the different seasons? 

What happens when it is rain period? 

How is the food stored? 

Have you ever experienced some health problem while cooking over fire? 
 What kind? 

Knowledge/Environment 

What do you know about energy/electricity?  
                 How did you get this information? 
                 And what are your knowledge about sustainable solutions? 

Is the environment important for you? 
                 Why?  

How long have your family been living here?  

Why do you live here? 
Have you plans of moving? 
What do you think and value when it comes to you future needs and electricity? 

Is there anything you would like to ask us? 
Do you think we have forgotten any important aspect when it comes to el. light and cooking



1 

 

Appendix 2 – Interview Result Cooking 

Ohangwena Region 

No. Persons 
(Household) 

Fires 
(cooking+social) 

Cooking 
(Times/day) 

Cooking 
(Time/meal) 

Type of 
Fuel 

Amount  
(N$/week) 

Amount  
(Sticks/week) 

Collecting 
wood (h/week) 

10 5 1+1 2 1,5 wood 0 63 1
11 6 2+1 3 1,5 wood 0 NA 2
6 7 2+1 3 1 Gas/wood 10 24 2
7 8 2+1 3 1,5 wood 0 NA 3
5 9 2+0 2 1 wood 15 280 14
4 9 1+1 2 1 wood 0 NA 7
1 11 1+1 2 2 wood 0 42 7
9 12 1+0 2 0,5 wood 0 280 4
8 13 1+1 3 1,5 wood 9 140 7
2 13 1+2 3 1 Gas/wood 6/0 70 1,5
13 16 2+1 3 1,5 wood 0 224 7
3 20 2+1 3 1 wood 0 112 14
12 27? 1+1 2 0,5 wood 0 56 1
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Oshana Region 

No. Persons 
(Household) 

Fires 
(cooking+social) 

Cook 
(Times/day) 

Cook
(Time/meal) 

Type of 
Fuel 

Amount  
(N$/week) 

Amount  
(Sticks/week) 

Collecting 
wood 

(Houres/week)
22 4 1 3 NA Gas/wood 240 NA Electrified
14 4 0 3 3 gas NA 0 0
18 5 2 2 0 Gas/wood 0 NA 1time/w
21 7 1 3 NA wood 70 NA 0

16 7 1 NA NA wood 0 
much as can 

carry 2times/w
20 10 2+1 2 1 wood 70 56 0
15 10 2 3 1,5 Gas/wood NA NA 1time/w with car
17 11 1 3 1 wood 70 56 4
19 12 NA NA 3 Gas/wood 17 NA Solarpanel

 
 
 

Okahandja Township 
 

No. Persons 
(Household) 

Fires 
(cooking+social) 

Cook 
(Times/day) 

Cook 
(Time/meal) 

Type of 
Fuel 

Amount  
(N$/week) 

Amount  
(Sticks/week) 

Collecting 
wood 

(Houres/week)
25 2 1 3 1,5 wood 0 20 2,5
26 3 1 2 1 wood 28 NA 0
24 3 1 max 2 1 wood 21 42 0
27 4 1 2 1,5 wood 42 NA 0
23 6 NA 2 1 wood 42 NA 12
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Appendix 3 – Interview Result Light 

 
Ohangwena Region 

 
No. Pers. 

(Household) 
Candels 

(pc/week) 
Cost 

(N$/month) 
Paraffin 

(L/month) 
Cost 

(N$/month) 
Total cost for light 

(N$/month/household) 

12 27 3 24 0 0 24 
10 5 3,5 28 0 0 28 
13 16 0 0 4 40 40 
3 20 6 48 0 0 48 
11 6 7 56 0 0 56 
1 11 6 48 5 50 98 
8 13 12 96 4 40 136 
5 9 18 144 0 0 144 
7 8 16 128 4 40 168 
6 7 18 144 8 80 224 
4 9 35 280 0 0 280 
9 12 84 672 0 0 672 
2 13 182 1456 195 1950 3406 

 
Oshana Region 

 
No. Persons 

(Household) 
Candels 

(pc/week) 
Cost 

(N$/month) 
Paraffin 

(L/month) 
Cost 

(N$/month) 
Total cost for light 

(N$/month/household) 

19 12 0 0 0 
22 4   0   0 0 
21 7 3 24 0 0 24 
14 4 0 0 4 40 40 
17 11 7 56 0 0 56 
20 10 7,5 60 4 40 100 
15 10 2 16 10 100 116 
16 7 20 160 0 0 160 
18 5 21 168 0 0 168 

 
Okahandja Township 

 
No. Persons 

(Household) 
Candels 

(pc/week) 
Cost 

(N$/month) 
Paraffin 

(L/month) 
Cost 

(N$/month) 
Total cost for light 

(N$/month/household) 

25 2 1 8 0 0 8 
26 3 5,5 44 0 0 44 
23 6 7 56 0 0 56 
24 3 14 112 0 0 112 
27 4 15 120 0 0 120 

 


