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Sammanfattning 

Detta projekt har utförts på Institutionen för maskinkonstruktion på Kungliga tekniska 

högskolan (KTH) som en fortsättning på tidigare examensarbeten där en solugn samt en 

energieffektiv grill har utvecklats. Målet var att undersöka möjligheterna att lansera dessa 

produkter i Namibia. Ett viktigt syfte med projektet var att skapa arbetstillfällen för lokalbor i 

norra Namibia. 

Som en del av forskningen inom detta projekt utfördes två månaders fältstudier i Namibia. 

Dessa fältstudier finansierades av MFS (SIDA), Fonden för exportutveckling, PIEp och e-

man. Namibia ligger i södra Afrika. Det är ett torrt land med en stor del ökenklimat och de har 

stora problem med avskogning och fattigdom. Nästan 56 % av befolkningen lever på under 

US$2 om dagen och tillhör därför huvudmålgruppen för detta projekt, nämligen det segment 

som brukar kallas för botten eller basen av pyramiden. 

Fältstudierna utfördes i och omkring Ondangwa i norra Namibia. Observationer, intervjuer 

och tester utfördes för att erhålla en kunskap och förståelse för samhället och kulturen samt 

för att identifiera intressanta marknader och finansieringslösningar. 

Det upptäcktes att den primära marknaden för solugnen borde expanderas till att innehålla fler 

maträtter och livsmedel än bara det traditionella brödet. Det upptäcktes också att för att kunna 

sälja ugnar måste kreditvärdiga kunder skapas. Det är här rekommenderat att detta görs med 

så kallade självhjälpsgrupper i samarbete med Creative Entrepreneurs Solutions och Hand in 

Hand som redan är verksamma i området.  

Grillen befinner sig fortfarande i konceptstadiet och prototypen behöver ytterligare tester för 

att validera att den är energieffektiv. Antaget att detta är sant, ses två möjliga marknader; dels 

de öppna marknader som den är designad för, dels den cateringbransch som upptäcktes.  
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Abstract 

This project was carried out for the Department of Machine Design at the Royal Institute of 

Technology (KTH) as a continuance of earlier master theses where a solar oven and an energy 

efficient barbecue were developed. The aim was to investigate the possibilities of 

implementing these products in Namibia. A main objective was to design a system that would 

create job opportunities for local people in northern Namibia.  

As a part of the research for this project, two months of field studies was performed in 

Namibia. These field studies were financed by MFS (SIDA), Fonden för exportutveckling, 

PIEp and e-man. Namibia is a country in southern Africa. It is a dry country with mostly 

desert and suffers from deforestation and poverty. Almost 56% of the population lives on 

below US$2 a day and would belong to the segment that is called the bottom or the base of 

the pyramid and is the target group in this project.  

The field studies were performed in and around Ondangwa in northern Namibia. 

Observations, interviews and tests were conducted in order to get an understanding about the 

society and culture and to identify interesting markets and financing solutions.  

It was found that the primary market segment for the solar oven should be expanded to 

include more provisions than just the traditional bread. It was also found that in order to sell 

these ovens, credit worthy customers had to be created. This is here recommended to be done 

with self help groups in collaboration with the local organization Creative Entrepreneurs 

Solutions and Hand in Hand.  

The barbecue is still in the concept stage and the prototype needs further testing to validate 

the energy efficiency. Assuming this is true, two possible markets for the barbecue would be 

the open markets and catering businesses. 
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1 Introduction 

This report is the result of a master thesis project carried out by Sofia Edlund and Anders 

Lindén and is written for the Royal Institute of Technology (KTH) in Stockholm. The 

foundation for this project is a minor field study conducted in Namibia. 

This chapter presents the stakeholders and recipients of the project, gives a background to the 

problem and a short description of Namibia, a description of the definition of the project, 

aims and objectives, scope and limitations and finally a risk analysis. 

1.1 Stakeholders and Recipients 
This project was carried out for the Department of Machine Design at the Royal Institute of 

Technology (KTH) in collaboration with the Swedish Trade Council in Namibia. The main 

sponsor for this project was the Swedish International Development Cooperation Agency 

(SIDA). The project has also been sponsored by Fonden för exportutveckling, PIEp and e-

man. Creative Entrepreneurs Solutions (CES) functioned as mentors while in Namibia. Since 

the aims and ambitions for this thesis was to create work opportunities in Namibia, especially 

in the Oshana region, Ondangwa Town Council was also one of the recipients.  

1.2 Project Background 
After discussions between the Department of Machine Design at KTH and the Swedish Trade 

Council in 2009 the idea for a master thesis project arose. During the summer and autumn of 

2009, two students at KTH developed a prototype of a solar baking oven adapted for 

Namibians (Kjellström and Voyce, 2009). They left a prototype of the solar baking oven in 

Namibia and a project to optimize the construction and finalize the design of the solar baking 

oven was conducted in the summer/autumn of 2010, partially parallel to this project (Ljung 

and Pettersson, 2010). Another product development project, which took place at the same 

time in 2010, developed an energy efficient barbecue for women at the open markets in 

northern Namibia (Lindberg and Wärmegård, 2010). Both of these projects worked in close 

collaboration with this one. 

What was common for these three projects, and the one presented in this report, was the two 

months of field studies that found the base for the projects.  

1.3 Namibia 
Namibia is a country situated in the southern parts of Africa, immediately north of South 

Africa on the western seaboard. The country, who gained independency from South Africa in 

1990, is a relatively stable multi-party parliamentary democracy (CIA, 2010a).  

Namibia covers an area of 825,418 km
2
 and has a population of approximately 2.1 million 

people. This means that Namibia is extremely sparsely populated. It is the second least 

densely populated country in the world after Mongolia (CIA, 2010a).  

The economy is relatively healthy compared to other African countries but strongly 

depending on the mining industry. The most important primary products are uranium and 

http://en.wikipedia.org/wiki/1_E11_m%C2%B2
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diamond gems. Tourism is becoming more and more important to the country‟s economy. 

Though, the economy is strongly segregated. Over half of the population in Namibia lives 

below the poverty line; 34.9% live on US$1 or less a day and 55.8% lived on US$2 or less a 

day. Approximately half of the population is in the agriculture and farming businesses (CIA, 

2010a). 

Namibia has desert climate which means it is for the most parts very dry with desert covering 

most of the country. Rainy seasons occurs between September and November and the bigger 

one between February and April. Though the rainfall is very variable which occasionally 

leads to droughts but also bad floods in the north. It is a very sunny country with an average 

of 300 days of sunshine a year (SA-venues, 2010). 

The country struggles with the HIV virus. Approximately 15% of the adult population suffers 

from infection (CIA, 2010a).  

1.4 Problem Definition and Redefinition 
This master thesis aimed, from the start, at producing a business plan for the solar baking 

oven, as a follow up to the previously conducted master thesis at KTH (Kjellström and Voyce, 

2009). Though, after discussions with the supervisor of this project in Namibia (Johansson, 

2010b) and fellow students that already had performed similar field studies in Namibia 

(Dahlin, et al., 2010) conclusions were made that a proper market analysis for the solar baking 

oven had not been done and thus it would be a huge economical risk to start a business around 

the solar baking oven without knowing what the market looked like. For these reasons it was 

concluded that a thorough market analysis was of greater importance at this stage.  

Since an energy efficient barbecue was developed (Lindberg and Wärmegård, 2010) parallel 

to the solar baking oven project (Ljung and Pettersson, 2010) an opportunity to include this 

product appeared. Both the solar baking oven and the energy efficient barbecue were designed 

for specific markets, despite the fact that no proper market analysis had been made. This fact 

inspired the main part of this project; to analyze other possible markets for the two products. 

The possible markets were divided into private- and commercial use where catering was 

considered a subgroup to commercial use. Financing of the products were also an issue why 

the micro credit market was reviewed. For a Work Breakdown Structure (WBS), see Figure 1. 
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Figure 1. WBS for researching possible markets and financing in Namibia. 

Since both products were in the prototype stage they were also evaluated, aiming at improving 

the products by further adapting them to the end user.  

1.5 Aims and Objectives 
The main goal in this project was to investigate the opportunities of the solar baking oven and 

energy efficient barbecue to be used for private and commercial purposes in the northern parts 

of Namibia. The aimed markets were to be evaluated and new ones would be identified and 

evaluated. In close connection to this was the aim to contribute to the job creation in Namibia. 

As a part of that financial possibilities were also investigated.  

A secondary goal in this project was to continue the product development on both products. 

Valuable input and recommendations to improvements was generated through both internal 

and end user testing and evaluation.  

Another important goal was to have an extensive co-operation with CES, maintain established 

contacts and broaden the contact network in Namibia. 

1.6 Scope and Limitations 
This project was a continuance of an earlier master thesis at KTH where a solar baking oven 

was designed in 2009 (Kjellström and Voyce, 2009) and closely connected to two, to this 

project partly parallel, master theses of which one continued the development of the solar 

baking oven (Ljung and Pettersson, 2010) and one developed an energy efficient barbecue 

(Lindberg and Wärmegård, 2010). Since these two products were the only ones used in this 

project the result is limited to be valid only for these products. 

Since the field studies took place in Namibia, both for this project and the three presented 

above, the results were based on the Namibians; on their needs, assets, culture and society. 

This constrained the result to only be prescribed for the current situation in Namibia.  
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There was also the matter of time since the field studies were performed during a restricted 

amount of time, why the results are limited to what was possible to conduct while in Namibia.  

1.7 Risk Analysis 
To detect and avert possible risks for the project a risk analysis was done. The risk analysis 

table can be seen in Appendix 1 – Risk Analysis. 

The limited time spent in Namibia composed a risk to the project in various ways. Since the 

possibility to collect necessary material was restricted to Namibia and the time spent there the 

possibility of complementing the research afterwards was minimal. Illness could occur among 

the project participants decreasing the ability to gain the needed information. In order to avoid 

this, it was of great importance to make a thorough pre study and a detailed time plan with a 

time buffer for unexpected occurrences. Some precautions could be made to avoid illness 

during the field studies, such as vaccinations for example. It was also important to have 

continuous documentation throughout the field study.  

Communication problems could also have been an obstacle due to the linguistic and cultural 

differences. English was the official language but was only spoken by a few. Interpreters were 

on occasions used to overcome the language barrier and local contacts helped with 

interpreting local culture and customs. In addition to this, local culture and history was a part 

of the pre study. 

The success of this project was highly depending on the results of the parallel projects. This 

implied factors that this project had no power over which in turn could mean risks. Another 

identified risk when cooperating with other projects might be that views and opinions differ in 

important issues and that the communication is malfunctioning. Solid cross-communication 

between the projects was crucial.  
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2 Method 

This master thesis is a Minor Field Study and that has highly affected the way this project was 

performed and which methods that were used. Initially, a literature study was conducted and 

some conferences and fairs were visited. This was followed by the field studies and ultimately 

the analysis and compiling of the results was done. The methods used in this project are 

presented and explained in this chapter. 

2.1 Project Model 
There are many different models for how to conduct a product development project. Cooper 

and Kleinschmidt (2001) described the Stage-Gate
®
 model in Stage-Gate

®
 process for new 

product success. It is a model for how to develop an idea into a launched product. It is based 

on different stages that need to be performed before going on to the next part of the process. 

Between every stage there is a gate where decisions need to be taken in order to proceed in 

the process (see Figure 2). It is a multifunctional process where different functions work 

parallel with each other (Cooper and Kleinschmidt, 2001).  

 

Figure 2. Model for Stage-Gate
®
 (Cooper and Kleinschmidt, 2001). 

Another multifunctional model was described by Ulrich and Eppinger (2008) in Product 

Design and Development. They identified three functions that were central in a product 

development project; marketing, design and manufacturing. These functions were working 

parallel and integrated with each other during the product development process. The process 

consists of six different phases (see Figure 3); planning, concept development, system-level 

design, detail design, testing and refinement and production ramp-up (Ulrich and Eppinger, 

2008).  
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Figure 3. The generic product development process with the six phases (Ulrich and Eppinger, 2008). 

This project can be seen as a part of a larger product development project and although this 

project was not a refined product development project, the project plan was strongly 

influenced by product development processes like those described by Ulrich and Eppinger 

(2008) and Cooper and Kleinschmidt (2001) (see Figure 4). Tasks related to different functions 

have been performed in this project; marketing, product design and finance have been 

represented and the parallel projects have been project development projects. In coordination 

with the time plan, sub targets were set for every phase. During the whole project, frequent 

evaluation of the direction of the project and the results created an iterative process, this to 

ensure the quality of the result.  

The communication has been an important part of the project, both internal and external 

communication. For the internal communication and documentation, Dropbox has been a very 

useful tool for sharing documents and keeping backups. The external communication varied a 

lot during the different phases. The communication with the solar baking oven- and the 

energy efficient barbecue projects has been ongoing and even throughout the project. The 

communication with the mentors at KTH were most frequent during the initiation phase to 

slow down during the rest of the project, especially during the field studies when 

communicating was difficult for technical reasons. On the other hand was the communication 

with the mentor in Namibia sparse during the first two phases to increase during the field 

study and then slow down again after the return to Sweden. The communication with the 

people involved in the field study were with exception from Ondangwa Town Council who 

has been sought for confirmation of additional information after the field studies and Hand in 

Hand with whom communication has occurred during the pre study, field studies and the 

collocation of results phase.  
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Figure 4. The project model. 

2.2 Pre Study 
During the pre study an extensive literature study was conducted. Information was sought 

about different aspects of Namibia, solar ovens, marketing- and business plans and micro 

credit loans. Reports from previous student projects performed in Namibia were also 

reviewed. Information about Non Governmental Organizations (NGOs) and other 

organizations active in the area were collected. The information was sought after in books, 

scientific articles and news articles.  

As a part of the pre study, some conferences and fairs within the subject of clean tech and 

developing countries were visited. The aim was to get updated on current issues and work 

within these areas around the world as well as to get an understanding of what was going on 

in Southern Africa at the moment.  

A two-day course about minor field studies given by SIDA was undergone during the pre 

study. Issues as ethics, developing countries and aid, criminality, poverty and specific 

knowledge about Namibia was included in the course. 

Due to the change in the project definition a complementary literature study had to be 

performed during and after the field study.  

2.3 Qualitative and Quantitative Approach 
This thesis was based both on a qualitative approach, meaning the aim was to go deeper in the 

research to get a better understanding, and a quantitative approach. A quantitative approach 

generates more general results and gives a broader perspective (Holme and Solvang, 1997, pp. 

76-78). During a qualitative research it is very important that the context is right. During an 

observation for example, it is not only the happening itself that is interesting but the whole 

context, i.e. the current conditions for the observation with a qualitative approach (Sherman 
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and Webbs, 1988 cited in Ely et al., 1993, pp. 10-11). The quantitative approach is in this case 

used to estimate the market for the two products and the qualitative approach is used to get a 

deeper understanding of the end users and their conditions.  

2.4 Grounded Theory 

The methodology that was used during the field study is known as the „Grounded theory‟, 

which has become a “recognized rationale for qualitative research” (Denscombe, 2007). The 

methodology was first and foremost dedicated to generate theories in contrast to other 

research methods that were purely focused on testing. The theory emphasizes the importance 

of empirical fieldwork. It encourages the researchers to start at ground level and afterwards 

gradually form theories and generalizations based on the data collected. The theory also 

suggests that the researchers should, to the greatest extent possible, start out with an open 

mind. This means that any assumptions or expectations prior to the field study have to be 

disregarded. It also suggests that all experiences can and should be regarded as data 

(Denscombe, 2007). 

This methodology, originally conceived by Glaser and Strauss (Denscombe, 2007) was well 

suited for this particular small-scale research project since the researchers had little prior 

knowledge about the area of research and therefore had a better chance to start out with an 

open mind. This method was used throughout the field study. Another aspect of the theory 

that made it even more interesting to this research was its pragmatic aspects. It improves the 

chances for the theories generated to be meaningful also for those “on the ground” and not 

only for experts (Denscombe, 2007). 

2.5 Interviews 
Throughout the whole project several interviews have been conducted. The majority of these 

were of unstructured or semi-structured sort but a structured interview was performed as well. 

Both the unstructured and semi-structured interviews are more of a personal conversation 

between the interviewer and the interviewee where the interviewer wants to talk about the 

interviewees own opinions about the existing situation or specific areas of interest. During a 

structured interview, the interviewer follows a predefined interview guide and gives little 

opportunity for debauchery (Westlander, 2000).  

For the most part, the interviews performed in field were conducted one-on-one and face-to-

face in the homes of the interviewees or in a neutral environment. Denscombe (2007) upholds 

this setup since the situations and discussions are then easy to control and it can be combined 

with other methods simultaneously, such as observations, as well. During the interviews the 

interviewees were encouraged to speak freely and express their opinions and this is also 

supported by this setup.  

Interview guides resembling questionnaires (Denscombe, 2007) were used on some of the 

occasions. These were used to keep the interviews within the fields of interest and as to work 

as a catalyst for the interviews to turn more and more into unstructured conversations. A 

number of guides were prepared before the departure to Namibia but they were refined after 

spending some time in the country. These were mostly used as a crib to ensure nothing was 
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forgotten during the interview and as an inspiration source for what questions to be asked and 

what areas to discuss. The reason for this was that it was noticed during the field studies that 

if the interviews were kept unstructured and more similar to small talk, the answers were 

better. Johansson (2010a) pointed out that many people answer what they think is expected 

from them and not what they actually believe and that it was often better to keep the 

interviews informal. The majority of the interviews were conducted in English without 

interpreters.  

The documentation of the interviews was done, for the most part, by taking notes. According 

to Ulrich and Eppinger (2008) it is a good idea to be two interviewers where one can take 

notes and the other one can ask the questions. They also stress that the notes should be 

transcribed immediately after the interview in order to get an as accurate transcription as 

possible. All performed interviews were conducted by two persons and the tasks of 

questioning and taking notes were divided between the two interviewers. When possible, 

audio recording equipment was used. Ulrich and Eppinger (2008) pointed out that audio 

recording is an easy way to document an interview, though very time consuming when it is to 

be transcribed into text and may have an intimidating effect on the interviewed. 

Photographing was also an important part of the documentation since it can be used to 

describe the user‟s environment (Ulrich and Eppinger, 2008). 

2.6 Observations 
Observations are a systematic way of collecting data. It does not rely on things heard or 

assumed, not on how people think they act in specific situations; only what is seen directly by 

the eye (Holme and Solvang, 1997, pp. 110-114). Though, quantitative research is highly 

affected by the observers‟ ability to observe (Friedman, 1991, p. 119) and of the interpretation 

that is inevitably personal (Gardner, 1991, p. 157).  

The observations can be either open or concealed. If the observation is concealed the 

participant is not aware of the fact that he or she is being observed and if the observation is 

open, the participant know about the observation. Both types have its advantages and 

disadvantages. If the participant is unaware, he or she will act exactly as they usually do in the 

observed situation, but a lot of ethical issues arise here. If the observation is open, the 

opposite occur. The observant might be uncomfortable being observed and do not perform the 

acts in the same way they usually do and the result might not be as accurate. In both cases, it 

is very important to have gained respect and trust from the participants in order for the 

participants to act natural (Holme and Solvang, 1997, pp. 110-114). All scheduled 

observations performed in this thesis was open, though the whole period spent in field can be 

considered an observation and thus be called concealed since the observers during that time 

were integrated in the society and after a while not considered observers at all times but part 

of the daily life.  

Two different observation techniques were used during the field study; systematic and 

participant observations. When performing systematic observations the observer is under no 

circumstances allowed to interact with the subjects. The main goal is to observe the situation 

from a specific set of pre-chosen criteria (Denscombe, 2007). During participant observations 
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on the other hand the idea is for the observer to take part. In this study the researchers lived 

with local families in their homes for a long period of time to be able to observe them in their 

everyday life. The observers took part in the daily chores such as making fire, cooking and 

doing the dishes. This to get a deeper understanding for what kind of challenges the people 

face in their everyday life (Denscombe, 2007). 

The documentation of all the observations was done by taking field notes and pictures. When 

systematic observations were performed the documentation was done partly during the 

sessions and partly afterwards when the notes were explained in the more extensive field 

notes. The participant observations were on the other hand only documented afterwards by 

writing down thoughts and reflections. It is, according to Holme & Solvang (1997), a good 

idea to only take small notes of key words during the observation in order not to remind the 

participants that they are observed. In this case it is very important to complement these notes 

directly afterwards to ensure nothing is forgotten.  

2.7 Demonstrations 
Solar baking ovens use a, for the majority of the people in the rural areas in Namibia, new and 

unknown technology to make food. In order for it to be accepted it is very important they 

know it works, how it works, how to use it, for what and why. To spread this knowledge 

demonstrations are, according to Anuradha and Muthu (2006), the best way of doing so.  

Solar Cookers World Network (2011) suggested that in order to successfully launch solar 

cooking products it is best to start small and to address information and education to the right 

people. They also pointed out that just spreading the word was better than nothing else. 

Talking about and demonstrating solar cooking were ways of doing this.  

2.8 Primary and Secondary Data 
This master thesis was a compound of primary and secondary data. The knowledge acquired 

during the field studies was considered primary while the collected information from the pre 

study was secondary data. The secondary data is in this project used to verify and strengthen 

the theories that developed as a result of the field studies (Holme and Solvang, 1997, p. 132). 

2.9 Validity and Reliability 
It was very important to evaluate the validity and reliability of the collected data to ensure a 

satisfying result. The validity of the data refers to how relevant the data is in the given context 

and that the data was interpreted right (Gunnarsson, 2002). According to Arbnor and Bjerke 

(1977 cited in Holme, 1997, p.71) it was very common that the participants of the study 

reacted emotionally to the result and denied it. If the result actually was a misinterpretation, 

the participants would not have had reacted as emotionally but probably have had arguments 

for why it was wrong. Though, if the misinterpretation was in the advantage of the participant, 

he or she might accept it even though it was not correct.  

The reliability refers to how reliable the collection of data is (Gunnarsson, 2002). This has 

been done by critically evaluate the sources used. 
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2.10 Idea Generation 
Mainly two support methods were used in this project; brainstorming and brainfire, which are 

further described below. 

2.10.1 Brainstorming 

Brainstorming is the most famous and most frequently used method for problem solving and 

idea generation (Johannesson, Persson and Pettersson, 2005). The method is used to generate 

a large quantity of ideas as solutions to problems. The method is often used in groups between 

five and fifteen participants and the focus is as mentioned on quantity (Youssefi, 2004). The 

group composition is according to research crucial for the brainstorming session to be 

successful. A variety of people is desirable (Johannesson, Persson and Pettersson, 2005). 

There are some ground rules during a brainstorming session. All ideas are welcome, 

especially unusual ones, you are allowed to combine, build on to and improve someone else‟s 

idea and no criticism is allowed (Youssefi, 2004). This method was used repetedly with 

varying number people during the project. 

2.10.2 Brainfire 

The idea of this method is based on the theory that the brain is extremely creative during the 

day while daydreaming. The process is as follows. The group sets up an initial meeting where 

the problem is defined, explained and thoroughly discussed. The group is then dispersed for 

an agreed period of time, at least one week and the participants are allowed to process the 

problems during their alone time and come up with creative ideas. The group then has their 

second meeting and presents the ideas that have come up and the ideas are discussed (Härén, 

2003). This was done mainly during the field studies when the focus altered between the 

products, letting the thoughts about one product rest while focusing on the other one.  

2.11 Evaluation 
Throughout the project evaluation has taken place. This has been done by comparing the 

results and the direction of the project with the set aims and goals. The evaluations have been 

performed both internally as well as externally with the mentors in Sweden and Namibia and 

with other stakeholders such as the Ondangwa Town Council and the two parallel projects. 

Evaluations of the two products have been done both during observations and user tests. 

These evaluations have been performed regarding the usability where aspects such as 

learnability, memorability, errors and satisfaction have been considered. These factors are, 

according to Nielson (1993 cited in Wickens, Lee, Liu and Gordon Becker, 2004, p.59) four 

of the variables that constitute the concept of usability.   
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3 Theoretical Framework 

This chapter contains the relevant information obtained in the literature study and the pre 

study. It includes facts about Namibia and Southern Africa regarding history, political issues, 

culture, the position today and geographical/climatic qualities as well as information 

important to understand the advantages of the solar baking oven, the energy efficient grill and 

market analyses.  

3.1 Ethics in Societal Research 
The research for this project will to a great extent consist of social and societal field studies. It 

is important to be aware of the fact that the achieved results from such field studies are a 

reflection of the basic values that is applied by the researcher, according to Holme (1997). He 

continues, if the researcher is aware of this, some distance to the work is achievable and the 

results become less subjective and more objective. Holme (1997) also points out that societal 

research always is a generalization since a society always is in motion and it is therefore 

important to give a detailed account for the framework of values that surrounds the research.  

When performing societal studies it is essential to respect the people involved in the research. 

Complete professional secrecy regarding the identities of the respondents is given why the 

civilians involved in this project is called Woman 1, Man 1, Woman 2 et cetera. It is also 

important to always be aware of the fact that however the research is performed, the 

respondent is affected somehow. It might be in ways the researcher did not predict or in ways 

the respondent did not plan or expect. Due to this it is of great importance to reflect on if the 

study truly is necessary to attain the needed information and if it is a researcher‟s right to 

perform the study (Holme, 1997).  

3.2 Republic of Namibia 
The Republic of Namibia (Namibia) is an African republic country placed in southern Africa. 

It is situated along the west coast, north of South Africa. Namibia also borders on Botswana 

in the east and Zambia and Angola in the north. The capital of Namibia is called Windhoek 

(CIA, 2010a), see Figure 5. 

 

Figure 5. The left map shows Namibia with the country’s largest cities, and its surrounding countries 

(Gold Bamboo, 2006). The right map shows Namibia’s location on the continent of Africa (The United 

States President’s Emergency Plan for AIDS Relief, 2006). 
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Namibia gained their independency in the year of 1990, after South West Africa People‟s 

Organization (SWAPO) had fought for 30 years. South Africa, in collaboration with the UN 

peace plan for the area, then accepted to leave Namibia and the two countries have close 

relations today. During the South African occupation the apartheid system was adopted in 

Namibia (NE, 2010). During apartheid, black people were oppressed by the minority of white 

people who made sure black and white people lived separated. Namibia became free from the 

apartheid system in 1990 when they gained independence. Even though it is 20 years ago, the 

country still suffers from what it left behind. The foundation for apartheid was the education 

system where there were different schools and resources for the different groups of people 

(Hopfer, 2004). This was also the way the state taught the people their different roles in 

society, depending on skin color (Christie, 1984 cited in Hopfer, 2004, p47). There is now a 

huge challenge in empowering those who where oppressed during apartheid (Hopfer, 2004). 

Feinstein (2002) stresses factors like poverty, low socioeconomic status, poor education, 

unemployment and distressed families as a direct result of apartheid.   

Large areas of the country are desert or semi-desert and the climate is very hot and dry with 

rainy periods. Most of the country is high plateau and the Namib Desert is located in the 

western part of the country along the coastline, while the Kalahari Desert is placed in the 

eastern part. 0.99% of the land area is arable, only 0.01% is used for permanent crops and as 

little as 0.0097% of the land is irrigated (CIA, 2010a). According to Brent (2010) Southern 

Africa suffers from a polycrisis where poverty, water, energy and waste management are big 

problems that need to be solved. During the very long dry seasons catastrophes with droughts 

are common and on the other hand floods during the rainy seasons (NASA, 2010). The region 

has lost its dilution capacity and is in great need of water (Brent, 2010). Windhoek has an 

average of almost 10 sun hours a day (ReseMarknad.se, 2011; Travelmarket.se, 2011).  

Deforestation is a big problem in Africa and Namibia. According to the Food and Agricultural 

Organization of the United Nations (FAO) (cited in Shakerin, 2006) Africa had a net loss of 4 

million hectares of forests every year between the years of 2000 and 2005. Most people in 

Namibia cook their food using firewood. It requires a lot of labor by collecting the wood, it 

implies a health risk when breathing in the fumes and it tears on the environment and 

contributes to the deforestation in the country (Palm, 2009; Källström and Voyce, 2009). 

The total area of Namibia is almost twice the size of Sweden (CIA, 2010b) and the population 

is just over 2 million, making Namibia the second most sparsely populated country in the 

world after Mongolia (Geografi.nu, 2010; CIA, 2010a). The median age is about 21 years. 

There are 87.5% black people, 6% white and 6.5% mixed. The largest ethnic group is the 

Ovambo people to which half the population belongs to. The rest of the population belongs to 

smaller ethnic groups like Damara, Kavangos, Herero et cetera. They all have their own 

languages but English is the official language in the country. According to CIA (2010a) only 

7% of the population speaks English. German and Afrikaans are quite big, especially among 

the white people. Most of the people, 80-90 %, are Christians (Embassy of Namibia, 2008). 

The majority of the population is self sufficient farmers (Sida, 2009a). 
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A big problem in Namibia is the big differences between the rich and the poor (Sida, 2009a). 

Namibia is the country with the highest Gini index in the world which means it has the largest 

gap in income between the rich and the poor (CIA, 2010a). Over half of the population is 

unemployed and almost 56% live below US$2 a day. 34.9% live on less than US$1 a day 

(CIA, 2010a). The literacy in the country is 85% (Sida, 2009b). 

The country is divided into 13 administrative regions. South-West Africa People‟s 

Organization (SWAPO) has been ruling the country since its independence and still holds the 

majority of the votes with 89.7% in the national Council and 75.3% in the National Assembly.  

The Namibian Dollar is linked to the South African Rand on a 1:1 rate (Embassy of Namibia, 

2008). 

According to the U.S. Department of State (2010) there is no statutory minimum wage law 

but different industries have, after collective bargaining, set their own basic levels of 

payment. The standard legal workweek is 45 hours and the maximum overtime per week was 

ten hours. They further explain that the average wages for the poorly educated, who are a 

majority, is very low and the wage levels for unskilled workers did not enable a decent 

standard of living for a worker and family (U.S. Department of State, 2010).  

3.3 How to Work in Namibia 
In order to create a successful business in Namibia it is important to find local partners and 

educate the client slowly (Wise, 2010). Shakerin (2006) says that in order to work effectively 

with local people, a great understanding of the local culture and customs is necessary. Aspects 

like values, norms, beliefs, attitudes, relationships, mental processes and learning, work habits 

and practices among other things should be reviewed in order to adapt the technology to the 

society. This is a known factor of success (Shakerin, 2006). This is also emphasized in the 

article Solar cooker dissemination and cultural variables (Solar Cookers World Network, 

2010b). This is why the field studies are as important as they are for this project. Brent (2010) 

emphasizes questions like what future innovations should look like and how to use local 

competence to solve problems in Southern Africa. Another important factor that can be the 

difference between success and failure is the customer‟s perception of the product or 

technology (Shakerin, 2006). She further points out that it takes time for people to accept new 

ideas and with the globalization where more and more people have access to media and 

sources like internet, the awareness of new technologies is increasing among the people that 

cannot afford it. Low tech solutions can then be considered as low status products, even 

though these products might be more suited in terms of availability and price. Here lies the 

challenge in how to promote these products. She mentioned the “association technique”, 

where the product is associated with a desirable imagery such as a beautiful, happy family or 

celebrities for example, to make it seem equally desirable, as a possible marketing strategy. 

She continues to emphasize the importance of NGOs, grass root organizations and local 

people when planning the market strategy (Shakerin, 2006). 

Brent (2010) described the Trialogue Model as a necessary model for success (see Figure 6). 

The trialogue model was based on six essential elements. The internal balances between these 
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directly affect the success of the governance. The six elements are the presence of a good 

government, society and science processes and good interfaces between government and 

society, government and science and between science and society (Turton et al., 2007). Brent 

(2010) also points out that the government has to work with rules consisting of norms and 

values which can vary depending on political and economic status. 

 

Figure 6. The Trialogue Model as described by Brent (2010).  

Wise (2010) pointed out that there is no awareness of the concept environmentally sound in 

Namibia. It can therefore be difficult to explain projects or products with that as an argument.  

3.3.1 The Base of the Pyramid 

The base, or the bottom, of the pyramid refers to the base of the economic pyramid (see 

Figure 7) that C.K. Prahalad (2006) presents in the book The Fortune at the Bottom of the 

Pyramid. The people at the base of the pyramid (BoP) were the ones this project had in focus; 

the aim was to help them to help themselves. As seen in Figure 7, approximately 60% of the 

world‟s population, the two bottom parts of the pyramid live beneath the poverty line, which 

accidently is close to the economic situation Namibia (with 55.8% living on under US$2) 

(CIA, 2010a). “If we stop thinking of the poor as victims or as burden and start recognizing 

them as resilient and creative entrepreneurs and value conscious consumers, a whole new 

world of opportunity will open up.” (C.K. Prahalad, 2006, p. 1) This citation captures his 

view but also symbolizes the view of the Namibian market that this project had.  
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Figure 7. The world economic pyramid after C.K. Prahalad’s (2006) model. 

C.K. Prahalad mentions three important principles, the three A’s for base pyramid consumer 

products; Affordability, Access and Availability (C.K. Prahalad, 2006). He also presents 

twelve principles which, taken together represents the building blocks of a philosophy of 

innovation for the BoP markets. These are summarized and presented in Table 1. These 

principles influenced the mindset of this project.  

Table 1. The Twelve principles of Innovation for BoP Markets 

3.3.2 Aid for Development Countries 

The aid for developing countries has taken different shapes during the years. What illustrates 

this is the way the title for the concept during the years has changed; development aid in the 

70‟s, aid in the 80‟s, development cooperation in the 90‟s and policy for global development 

1. Focus on price performance. 7. Deskilling work is critical. 

2. Innovation requires hybrid solutions. 
8. Education of customers on product 

usage is key. 

3. Solutions must be scalable and 

transportable. 

9. Products must work in hostile 

environments. 

4. Focus on conserving resources, 

minimize wastage. 

10. Research on interfaces given the 

nature of the customer. 

5. Product development must start from 

a deep understanding of functionality. 

11. Innovations must reach the 

consumers. 

6. Process innovation due to lack of 

logistic infrastructure. 

12. Focus on broad platforms that can be 

extended with new features. 

Population in millions 

75-100 

1,500 - 1,750 

4,000 

Purchasing power 

parity in U.S. dollars 

$1,500 - $20,000 

$1,500 

> $20,000 

< $1,500 
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in the 00‟s. Sweden was at the time of writing phasing out the aid to Namibia and replacing it 

with the program Policy for Global Development which is based on partnership, trade and 

investments (Sida, 2009b). 

What have proven to be very successful in the struggle against poverty are micro loans, since 

Muhammad Yunus in the 70‟s claimed his belief that poor people could be creditworthy 

(Caritas, 2006). In 2006 he and Grameen Bank received the Nobel Peace Prize for developing 

models of micro credit for poor people that has proven to be very efficient in the work to 

eliminate poverty (Nobelprize.org, 2011). A micro credit can vary from tens to hundreds of 

US$ and are mostly granted for starting up or expanding income generating activities. Since 

the loans are granted to people with no or a very small income, they have to join a small 

network, for example a Self Help Group, and save up for a part of the total sum they need. A 

big part of the success factor lies in the fact that the micro loans are combined with support in 

form of education and advice on how to develop a business (Caritas, 2006).  

3.4 Organizations Involved in the Project 
During this project four organizations have been involved in various ways. CES supported the 

project in field through coaching and the way HiH were working was very interesting for this 

project. PIEp were initiators to the project and sponsored through financial support. SIDA 

sponsored through financial support and a Minor Field Studies course. 

3.4.1 Creative Entrepreneurs Solutions (CES) 

CES is a nongovernmental organization (NGO) based in Ondangwa in northern Namibia. It is 

a non-profit organization that receives financial support from UN among others. They are 

working to improve the life situation for the people in the regions in northern Namibia and 

recently started to collaborate with Hand in Hand, implementing the Self Help Group Model 

(see Chapter 4.7) in different projects. The organization was initiated and is now driven by 

Marie Johansson. A goal in the organization was to create 6000 Self Help Groups in northern 

Namibia with focus on farming, food security and value addition within a ten year period 

(Johansson, 2010a).  

3.4.2 Hand in Hand (HiH) 

Hand in Hand is a non-profit NGO who started their work in the province of Tamil Nadu in 

India in 2002. Their aim is to eliminate poverty by creating jobs and by working after a 

holistic point of view that includes microfinance, education, health, information and 

environment. HiH has developed a model which they combine with microfinance to achieve 

the goals which has been proven to be very successful. They call the model the Self Help 

Group model and it is based on the concept of “help to self-help” (Hand in Hand, 2011).  

Since then they have expanded both in India and to Afghanistan, Brazil and Southern Africa. 

The work in Africa started with the Jobs for Growth Programme in South Africa in 2006 and 

in 2008 they launched their first operation. At the moment they are active in South Africa, 

Namibia and Swaziland but will expand into Lesotho, Botswana, Zimbabwe, Zambia, Malawi 

and Mozambique (Kashe and Mushwana, 2010). 
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Hand in Hand call themselves a developing agency and are working to reduce poverty 

through income generating programs and through empowering foremost women, young 

people and people living with disabilities in rural areas (Hand in Hand, 2011).  

3.4.3 The Product Innovation Engineering program (PIEp) 

The Product Innovation Engineering program (PIEp) is a research and development program 

with the aim to increase the innovation capacity of people and organizations. It started at KTH 

in 2007 as a collaboration between five universities in Sweden and it is supported by 

Vinnova. They have built up a network including several industrial companies and Swedish 

and international universities. They run many different activities and projects within 

education, research and development. One specific area of interest and action for PIEp is 

Innovation against Poverty why they have taken part in initiating these master theses 

connected to Namibia (PIEp, 2011).  

3.4.4 Swedish International Development Cooperation Agency (SIDA) 

Swedish International Development Cooperation Agency (SIDA) is working by order of the 

Swedish Parliament and Government with the aim to reduce poverty in the world and to help 

create conditions under which poor people can improve their own life situation. In order to 

achieve this they are focusing on five areas: 

 Democracy, equality and human rights.  

 Economic development.  

 Knowledge, health and social development. 

 Sustainable development. 

 Human security. 

3.5 Health Issues 
Indoor air pollution (IAP) is according to the World Health Organization (WHO) (2005) 

responsible for 1.6 million deaths every year. IAP is a direct affect of cooking indoors with 

biomass fuels such as dung, wood and agricultural residues combined with poor ventilation. 

Lung cancer, pneumonia and chronic respiratory disease are common consequences of IAP 

and women and children are the ones that are most exposed (World Health Organization, 

2005). However, the efficiency of a fuel-saving cook stove in terms of firewood consumption 

does not necessarily mean a parallel reduction of IAP compared to open fires (Krämer, 2006).  

The traditional bread is baked in old cans why possible health effects have been researched. 

When the inside of a tin can get in contact with oxygen tin can precipitate to the food 

contained in the can. This can cause indigestion (Livsmedelsverket, 2010a). Bisphenol A can 

exist in cans, though the amount is very low and should not exceed the daily recommended 

intake set by the National Food Administration in Sweden. This daily recommended intake is 

set for adults. Small children are more sensitive (Livsmedelsverket, 2010b). Old cans were 

often led soldered. At usage of these kinds of cans, led can get into the bread. Low doses of 

led can affect the nervous system, especially when the brain is developed with foetuses and 

small children. Delayed development, lower IQ, behaviour disorders, inhibited hematopoiesis 

and reduced hearing are observed affects from led exposure (Livsmedelsverket, 2009). 
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3.6 Ergonomics 
One part of ergonomics considers the physical stress a human body is exposed to when 

performing different tasks (Bohgard et al., 2005). To minimize the physical stress products 

and systems should be designed after the human (Wickens et al., 2004).  

When designing places of work, there are some guidelines to emanate from. Light manual 

work should be performed, while in a standing position, on a distance of 50-100 mm below 

the height of the elbow and heavy work should be performed at a distance of 150-400 mm 

below the height of the elbow (Bohgard et al., 2005).   

3.7 The Solar Baking Oven (SBO) 
A prototype of the SBO was received during the field studies in Namibia (see Figure 8). It 

was a compound of two different solar cookers; solar box cookers and parabolic solar 

cookers. The food was put in the 3 mm steel tube in the middle of the SBO. The tube was 

painted black to absorb more heat. The parabolic reflector was manufactured in galvanized 

sheet metal and covered with aluminum foil. The lid was covered with the same foil to reflect 

the sun beams to the tube. The case was made of wood and plywood, painted blue. The oven 

was isolated with three layers of air (including the air in the baking tube). Double glass was 

used to further isolate the SBO. The food was put in the tube through the door with the white 

handle on the left on the SBO (see Figure 8). The lid could be adjusted with the unpainted 

wood stick to the right.  

 

Figure 8. The prototype of the SBO. 

3.8 The Energy Efficient Barbecue (EEB) 
The prototype that was received from Emma Lindberg and Lisa Wärmegård was 

manufactured after their Concept 1 (Lindberg and Wärmegård, 2010). It was manufactured 

with 0.8 mm metal sheets and 8 mm round bars.  
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The main idea with the barbecue was that it combined cooking and barbecuing. By using the 

same firewood for the two tasks, cooking over open fire and barbecuing over the embers, 

firewood was saved. The firewood was placed in the combustion chamber and the pots were 

placed above, enabling cooking over the fire. When the firewood turned into embers, it slid 

down onto the embers tray. The grid was placed above the embers tray enabling barbecuing 

over the embers (Figure 9). 

 

Figure 9. The firewood is placed in the combustion chamber and the pots are placed above. When the 

firewood turns into embers it falls down to the embers tray. The grid, on which the meat is placed, lies 

above the embers tray.  

3.9 Identifying the Customer and Market Analysis 
Market research is done to get an insight into and an understanding for a market and the 

factors affecting it and is essential in order to be successful. Most important is to understand 

the needs of the potential customers and how the product will satisfy these needs (KTH 

Innovation, 2008). There are different methods to achieve this, for example interviews, focus 

groups and observations. When the collected data is to be interpreted and prioritized, it is an 

advantage to have been in the environment in which the product is to be used and to have 

tested it first handedly (Ulrich and Eppinger, 2008). The better you understand the potential 

customer, the better the development of and the communication of the benefits of the product 

will be (KTH Innovation, 2008). 

When entering a market it is essential to map competitive products which satisfy the same 

customer needs. The information can be used for strategic decisions regarding the product. 

The market can be divided into segments by identifying different types of customers. This 

makes it easier to map your own products and compare them to competitive ones (Ulrich and 

Eppinger, 2008).  

3.9.1 Existing Products 

One existing product that was found in Namibia was a solar cooker (see Figure 10) 

manufactured at the Valombola Vocational Training Center, where the Solar Stove Project 

was based, in Ongwediva close to Ondangwa. It was of the type solar box cooker. During the 

field studies, only one person that had one of these were found and interviewed but she did 

not use it anymore (Woman 1, 2010). The demand for these solar cookers had decreased 

remarkably over the years since the initiation of the project in 1998. The organization had 

decreased from six persons to two over the years (Ljung & Pettersson, 2010).  
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Figure 10. The solar cooker that was sold in northern Namibia (Utrikesministeriet, 2006). 

There was a small solar bakery in northern Namibia (see Figure 11). The bakery had the 

capacity of 100 loafs a day or 300 little fish tin rolls (Solar Cookers World Network, 2010a, 

c).  

 

Figure 11. The solar bakery with a loaf in the forefront (Solar Cookers World Network, 2010a). 

Ergonomidesign AB and CES have developed a stove that reduces the amount of needed 

firewood by two thirds and the emissions of toxic gases by 60-80% (EzyStove, 2010) (see 

Figure 12). The stove is called EzyStove and was originally designed for private use but 

during the field studies Jehova (2010) explained they considered investing in EzyStoves for 

the open market in Ondangwa.   
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Figure 12. A prototype of EzyStove in Namibia. 
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4 Field Study in Namibia 

The field studies took place in Namibia during the latter half of August till the end of October 

of 2010. The base for the studies was the town of Ondangwa, close to the Angolan border in 

the northern parts of Namibia, and surrounding villages and nearby towns. While the main 

part of the field studies was conducted in Namibia, the meeting with Hand in Hand took place 

in Johannesburg, South Africa. The chapter is divided in three parts where the first one 

consists of general observations about the life, culture and society and observations 

regarding micro finances and Hand in Hand. The second part consists of reviews of 

performed tests, demonstrations and observations connected to the solar baking oven and the 

third part presents acquired information regarding the energy efficient barbecue.  

4.1 Regions of Interest 

Four regions in northern Namibia were selected as a market segment for the SBO and for the 

catering businesses connected to the EEB. These regions were; Ohangwena, Oshana, Omusati 

and Oshikoto (see Figure 13). The decision to focus on these regions as an interesting market 

segment was due to the similar climate and culture the regions have and the fact that CES was 

active in these areas and therefore had a broad knowledge about the area and an extensive 

network. Some statistics for these regions are presented in Appendix 2. 

 

Figure 13. Ohangwena, Oshana, Omusati and Oshikoto regions are highlighted. (Association for 

Local Authorities in Namibia, 2008a.) 

4.2 Culture and Society 
Though apartheid ended 20 years ago, the rests of it were noticeable. The education level was 

very low and the mindset, of primarily the elderly, was a consequence of the oppression 

during the apartheid era. Generally people were not thinking in concepts of that it was 

possible to change things if they wanted to, or that they could control their own situation.  
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Since the missionaries were successful in spreading their message in the 19
th

 century, the 

majority of the people were Christian. A lot of people went to church every Sunday and 

different churches ran commercials on the radio.   

The people had a very limited access to electricity. There was a grid in Ondangwa but not in 

the rural areas. It was very expensive to connect to the grid and the electricity price was very 

high (Woman 2, 2010). Despite the fact that not many people had electricity in their homes, a 

lot of people had cell phones. These were often charged in local bars, so called shebeens or 

cuca-shops. These shebeens could be found around every corner and, except for beer which 

was always offered, the supply varied. Some offered provisions, cooked food, hygiene articles 

like toilet paper and soap et cetera as well.  

4.3 Ondangwa 

The city of Ondangwa functioned as a base for the field studies. This was where Marie 

Johansson lived and worked and a lot of time was spent in the city and the surroundings. The 

city was built around the Main Road that was a part of the national highway B1 (see Figure 

14). 

 

Figure 14. Typical views of Ondangwa from the Main Road. 

Four different dialects of Oshiwambo were spoken and some, mainly young people, spoke 

some English as well.  

There were two hotels in the city and one hostel. There were also a lot of shops, where most 

of them were so called China Shops since they were owned by Chinese people. Two large 

food stores were complemented with the open market and countless street vendors selling 

food. Most of the shops were closed, or had short opening hours, on Saturdays and Sundays 

why a five day work week was assumed. 

4.4 Everyday Life 
This section was put together from information collected during concealed observations (see 

Chapter 2.6) and unstructured interviews (see Chapter 2.5). 

People who lived in the rural areas in Namibia lived in so called homesteads. It was a hedged 

in area in where they had different huts and houses that they lived in (see Figure 15). The 
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hedge could either be made out of chequered sheet or remainders from the harvest. The most 

common materials for the huts were bricks and cement or remainders from the harvest (see 

Figure 15). There are often large families with many generations living in the homestead. The 

ones visited lodged between 9 and 15 persons at the time but often other extended family 

moved in or out to live there for a while, which made it hard to mention a specific number. 

Many of the homesteads were completely or partly self sufficient. They often had chickens, 

cats and goats that wandered around free in the area (see Figure 15). They also usually had 

dogs living outside the homestead for guarding. Some families also had cows or donkeys as 

well. It was also common to have fields where they grew millet, maize or black eyed peas for 

example.  

The eldest son in one of the homesteads owned a car (see Figure 15) but apart from him, the 

rest of the family members walked whenever they would go somewhere. Man 1 (2010) said 

he walked about ten kilometers to the orphanage where he worked seven days a week. 

Consequently he walked 20 kilometers every day. He earned N$500 a month. Woman 3 

(2010) told the same story. She worked in a China shop in Ondangwa, about five kilometers 

from where she lived. She was seven to eight months pregnant and walked that distance five 

or six days a week.  

 

Figure 15. Top to the left: What a homestead can look like from the outside. The chequered sheet 

functions as the hedge around the living area and the roofs of the huts can be seen behind it. Top to 

the right: Two different huts in a homestead. Bottom to the left: The front yard inside the homestead. 

Storage of building materials harvested from the fields. Their car is seen to the right in the picture 

Bottom to the right. A hut and a house inside the homestead, goats wandering around. 

4.4.1 Cooking in Homesteads 

The information presented in this section was collected during open and concealed 

observations (see Chapter 2.6) and semi- and unstructured interviews (see Chapter 2.5). 
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According to Woman 4 (2010) they ate three meals a day in her family. Breakfast was around 

half past four in the morning and usually consisted of a cup of tea. Lunch was eaten at noon 

and dinner around or just after the sunset. She explained that the most important meal was 

dinner since everyone was home by then. During the days, usually only the small children and 

the elderly were home why there were not many people to cook lunch for (Woman 4, 2010). 

Woman 1 (2010) agrees, explaining only her mother was home during the days.  

The food they ate was either cooked or barbecued, narrated Woman 4 (2010). She continued 

to explain that they often cooked millet porridge to eat with black eyed peas or meat. The 

meat can be dried, cooked or barbecued. Though they only barbecue for special occasions 

since barbecuing requires more firewood than cooking, she says. A special made grid, which 

was put over the fire, was used for barbecuing (see Figure 16) (Woman 4, 2010). 

 

Figure 16. The grid which is placed above the fire when barbecuing. 

Cooked spinach and green cabbage were also common dishes said Woman 1 (2010). Woman 

4 (2010) did not know how to make pizza but she explained she knew what it was and had 

always wanted to learn.  

According to Woman 3 (2010) they bought bread at the store, often loafs of white bread. 

Woman 1 (2010) and Woman 4 (2010) agreed that was the most common for their families as 

well, though they could buy the uumboloto woshiwambo sometimes.  

The most common way of cooking was using three stone cooking fires. These fires could be 

put either inside a hut or outside. Woman 3 (2010) showed the kitchen (see Figure 17) in the 

homestead she lived in. It consisted of two three stone cooking fires inside a hut with a roof, 

but with walls around about two thirds of the hut. She explained they cook their food here 

every day. Though when they were cooking more food than usual they had a gas stove in an 

indoor kitchen which they then used as a complement (see Figure 18). Woman 1 (2010) also 

had a gas stove but points out that gas is very expensive why they only use the gas stove for 

special occasions and during the rainy season.  
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Figure 17. The two three stone cooking fires in the kitchen in one of the homesteads. 

 

Figure 18.  The indoor kitchen with the gas stove.  

Woman 4 (2010) and Woman 1 (2010) also cooked with three stone cooking fires (see Figure 

19) but they both kept their fires outside as much as possible.  

 

Figure 19.  The two three stone cooking fires in the outside kitchen in the homestead of Woman 4.  
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Woman 1 (2010) explained that she disliked the smoke since it irritated her eyes and throat 

when cooking over fire indoor. Woman 4 (2010) mentioned the same reasons for why she 

moved out the fires when possible. They both explained that during the rainy season they had 

no choice, the fires had to be put under roof (see Figure 20). Woman 4 (2010) also mentioned 

the heat as a reason for putting the fires inside, the shade gave some relief from the heat of the 

sun. 

 

Figure 20. The hut in which Woman 4 put her fires when she needed shade or shelter from the rain.  

Solar Cooker 

This information was acquired during a semi-structured interview (see Chapter 2.5) with 

Woman 1 in her homestead.  

What was of interest for this project was the fact that Woman 1 (2010) owned a solar cooker 

(see Chapter 3.9.1) but never used it. She proclaimed that the main reason for this was that no 

one was home during the day, which was the only time the solar cooker could be used. They 

had used it for about two years when she first received it and she was home during the day but 

now when she was working and her mother was the only one home, it stood unused in a shed. 

Woman 1 (2010) explained that her mother thought the solar cooker was too bulky and heavy 

to move around, being the main reason for why her mother never wanted to use it. She also 

believed her mother preferred cooking over fire because she was not accustomed to cook in a 

solar cooker. Woman 1 (2010) herself did not find it harder or requiring more work to cook 

with the solar cooker than over open fire. She pointed out that she only had to prepare the 

food, put it in the solar cooker and leave it there. She had to turn it every 30 minutes but that 

was not much work. The fact that the solar cooker was very expensive, it cost N$700 at the 

time she received it in 2004-2005, she thought was one of the reasons for why people had not 

bought it (Woman 1, 2010). According to Woman 1 (2010) people in general did not believe a 

solar cooker worked. She had prepared food in her solar cooker and served it to people who 

still did not believe the food could be made like that.  
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4.5 Open Market 
The information presented in this section is based on concealed observations (see Chapter 2.6) 

and unstructured interviews (see Chapter 2.5). 

An open market is a market place where food, clothes, art, spices and much more are sold. 

The field studies performed was mainly from the open market in Ondangwa but visits to the 

open markets in Ongwediva and Oshakati were also made.  

The open market in Ongwediva was similar to the one in Ondangwa but smaller. The 

barbecues were the same as the brick-built ones in Ondangwa.  

The one in Oshakati was a lot bigger than the one in Ondangwa but unorganized. Some of the 

stalls were in an area that could have been an organized open market once upon a time, but 

the open market had outgrown itself and stalls covered a large area. The barbecuing was made 

in oil barrels at the open market in Oshakati.  

The field studies included primarily Woman 2 who was one of seven women who was 

cooking and selling food at the open market in Ondangwa. She was the most ambitious one; 

she stood there every day of the week and was the first one to arrive in the morning. She had 

been involved in the EEB project (Lindberg and Wärmegård, 2010) and was of great 

importance to this project as well. She helped out with tests and demonstrations, 

interpretations when needed, introductions to people and was a great source of information 

that helped the understanding of the society.  

Except for Woman 2 who was very driven in her work, the women at the open market did not 

at all seem to be thinking in business terms. They did not seem to know the concepts of 

income, expense profit, investments, customer flow, marketing and so on. They were selling 

their meat, bread and porridge for the exact same price as always.  

4.5.1 Building a New Open Market in Ondangwa 

The information in this section was acquired during concealed observations (see Chapter 2.6) 

and semi- and unstructured interviews (see Chapter 2.5).  

The open market in Ondangwa was pretty new, the first stall holders moved in in March 2010 

(Woman 2, 2010) despite the fact that it was not completely finished. The construction was 

still going on in September - October when the field studies were performed. Woman 2 

(2010) pointed out that this had affected the vendors negatively. Before they were moved to 

the new open market they were selling next to the bus stop where a lot more people passed by 

she said. Though, Woman 2 (2010) admitted that they did not have any facilities before so the 

open market was better in that sense. Even though they had been there for six months the 

open market was not finished. According to Jehova (2010), Development Officer at the Town 

Council in Ondangwa, moving the open market was a part of the project where the town 

would be structured up. She explained that the bus stop would be moved to next to the open 

market and that one of the houses that were under construction would contain a mall which 

would attract more people to the area and generate more customers for the stall holders at the 

open market. At the time of the field studies there were a lot of vendors scattered around the 
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town. The aim from the Town Council was to facilitate a common area for the vendors, 

making it easier for the customers to find their way (Jehova, 2010). The problems occurred 

was explained with the fact that they were in a transition period and it was assured that the 

open market would be finished in a couple of months (Jehova, 2010). She also said that 

extensive marketing in the form of radio commercials, advertisements in the paper, large 

posters around the town and a sign by the Main Road would be done once the open market 

was ready (Jehova, 2010).  

4.5.2 The Stalls and the Working Environment at the Open Market in Ondangwa 

The information in this section was acquired through concealed and open observations (see 

Chapter 2.6) and semi- and unstructured interviews (see Chapter 2.5).  

There were 308 regular market stalls at the open market. The fee for them was N$10 a month. 

There were 28 shops/salons/food stalls. The fee for them was, depending on size, 

N$200/N$250/N$300 a month. There were also 27 barbecue-stalls. They were N$15 a month, 

including electricity (Jehova, 2010). It was these barbecue-stalls that the EEB was designed 

for (see Figure 21). 

 

Figure 21. The barbecue-stalls at the open market in Ondangwa.  

Figure 22 shows the measures of the barbecue-stalls and the EEB.  
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Figure 22. The measures of the barbecue stand (in black) with the EEB (in red). 

The stalls were under roof (see Figure 23), which was positive considering the rainy season 

and the hot sun. But, considering the health issues for the women barbecuing all day it was 

not good since the roof had no chimney to let the smoke from the barbecues out. The roof 

made the smoke stay, polluting the air the women were breathing. According to Jehova 

(2010) the Town Council just initiated a project with the aim to increase the awareness about 

health and hygiene among the women at the open market. 

 

Figure 23. The barbecue stalls with the roofs on the open market in Ondangwa.  

Even though there were 27 barbecue stalls, only seven were used. Jehova (2010) hoped that 

this would change once the open market was finished. Most of the women rented a stall in the 

section seen in Figure 23 but there were also stalls to the right in the picture and one woman 

barbecued in oil barrels (see Figure 24). 
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Figure 24. Barbecue-stalls and oil barrels.  

4.5.3 Preparation of Food 

This section was based on information collected during concealed observations (see Chapter 

2.6) and semi- and unstructured interviews (see Chapter 2.5).  

The ladies who prepared food also had three stone cooking fires in the sand behind their spots 

where they put their kettles (see Figure 25). The fires in the sand had accidently been placed 

right on top of some shallow pipelines in the ground and threatened to damage them (Jehova, 

2010). This was not appreciated by the Town Council who at the time of the field studies 

were looking for a solution to this problem (Elago and Jehova, 2010).  

 

Figure 25. Behind the barbecue-stalls. Fires, pots and garbage lying around. 

The women who barbecued meat bought raw meat from other women at the market every 

morning. But they did not pay until the evening. This was simply because they did not have 

any money in the morning and could not pay until they had sold their barbecued meat. This 

was a system that had been developed during many years and was based on mutual trust 

between the women (Woman 2, 2010).  

Mondays and Fridays were the busiest days and Sunday the slowest (Woman 2, 2010).  

According to Woman 2 herself, she was keeping books of her business every day. She noted 

her income, expenses and revenue. She had a fridge at home in which she could store meat. 
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That meant she could make larger purchases of meat which minimized the costs. Another 

benefit with the fridge was that if she did not sell as much meat as she thought she would 

during the day, she could store it overnight and sell it the next. This was only possible with 

the meat according to Woman 2; all other food was fresh for the day. She could store the 

oshithima overnight but she had no possibility of reheating it the next day. If she had a micro-

wave, it would be possible, Woman 2 explained.  

4.6 Micro Finances in Namibia 
This section was based on concealed observations (see Chapter 2.6) and semi- and 

unstructured interviews (see Chapter 2.5).  

The Namibian banking business was dominated by South African banks. Four major banks 

existed in Namibia at the time of the field study; First National Bank (FNB), Standard Bank, 

Nedbank and Bank Windhoek, where only Bank Windhoek was a Namibian bank. None of 

these banks focused on micro finances and offered very few options to the BoP customers 

with unattainable conditions.  

There were a lot of marketing for quick cash loans around Ondangwa (see Figure 26) but 

these loans had high interest rates and generally bad reputation among those who were 

interviewed.  

 

Figure 26. Road-side billboard promoting quick cash loans in Ondangwa. 

According to Woman 6 (2010), she as a poor person had no possibility of getting a regular 

bank loan to buy or build a house or to go study. That was reserved for rich people like 

royalty or politicians and their families and friends. She (Woman 6, 2010) was not interested 

in the quick cash loans since she realized she would never be able to pay it back with the high 

interest and she did not know of any other micro loan facilitator or bank in the area. Siya 

Kashe (2010), Partner Alliance Manager at Hand in Hand Southern Africa and Chipo 

Mushwana (2010), Resource Analyst at Hand in Hand Southern Africa, said it was hard to 

find serious banks that would facilitate micro loans in the Southern Africa region.  
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4.7 The Self-Help Group Model 
This section was based on information gathered during semi- and unstructured interviews (see 

Chapter 2.5).  

Hand in Hand (2011) has created a model for how to eliminate poverty around the world, the 

Self-Help Group Model (see Figure 27) and the concept of Self-Help Groups (SHG) was a 

part of that model. A SHG can vary a lot between each other. The structure of it is completely 

dependent on the people creating it and the circumstances of the specific area. What the 

different groups have in common is that they usually are around 5-15 individuals who share 

the same economic and social history. Before a SHG is created, Hand in Hand educates so 

called Cluster Coordinators (CC) whose function is to manage several SHGs out in the field. 

The CCs are local people who volunteers to the task. Above the CC in the hierarchy is the 

Cluster Training Coordinators (CTC) who educates the CCs. When a SHG is founded, Hand 

in Hand are very particular in informing that they will not donate any food or money to the 

participants. It is all up to the group to make their own success, with guidance and education 

from Hand in Hand. They emphasize that the will and motivation has to come from inside. 

The program would not be successful if it was imposed on people (Kashe and Mushwana, 

2010).  

 

Figure 27. The Self-Help Group Model of Hand in Hand (Hand in Hand, 2010). 

Hand in Hand Southern Africa had just started their work in Namibia and had some projects 

in and around Ondangwa that was encountered during the field studies. Man 1 (2010) was a 

part of a SHG that had learned how to grow vegetables and now had a collective plot of land 

where they were going to sow vegetables as soon as the ordered seeds arrived. Andreas 
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Twendeeni was a CC and showed one of his SHGs. They were about to build a pond where 

they could collect water during the rainy season and stock it for the dry months (Twendeeni, 

2010). According to Twendeeni (2010) the group now functioned very well. They had 

developed their own system where the SHG members noted every day they worked with the 

pond and got paid for the hours worked. The payment consisted of food rations financed 

through CES. CES also facilitated tools like spades and wheelbarrows that were needed for 

the project. When the SHG started, a lot of people did not want to join since they did not get 

anything for free but once they saw what the SHG did together and realized their neighbors 

would have fresh water during the dry months they wanted in on the project (Twendeeni, 

2010). 

4.8 The Solar Baking Oven – Tests, Observations and Demonstrations 
Since the original aim with this project was to work with the SBO, the pre study involved 

research on both solar ovens in general as well as getting to know the current product 

specifically. Therefore the mind process relating to the SBO was long. The prototype of the 

SBO was received in the end of the field study which made the amount of time that could be 

spent on testing the SBO restricted to one week. Every interview, demonstration and test had 

the aim to investigate the opportunities and possibilities for the private or commercial markets 

and to analyze the attitudes towards the product and the reception of it. An observation and 

interview was performed with a woman who baked the traditional bread the SBO was 

designed for.  

4.8.1 Baking Traditional Bread in an Ondangwa Township 

An open observation (see Chapter 2.6) and an unstructured interview (see Chapter 2.5) was 

the basis for the information presented in this section.  

The traditional bread uumboloto woshiwambo was the product the SBO was primarily 

designed for. Therefore an observation of how the bread was traditionally baked was 

conducted together with an interview to learn more about the business around the bread.  

The Procedure of Baking Uumboloto Woshiwambo 

Woman 7 lived in the East Township of Ondangwa. She baked the bread Monday through 

Wednesday every week. On the days she was baking, her day started at around four in the 

morning when she woke up and made the dough. The ingredients with amounts for one set of 

dough and costs are presented in Table 2.  
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Recipe for uumboloto woshiwambo 

Ingredient Amount Cost 

Flour 5 kg N$40 

Sugar 1 kg N$7.50 

Yeast 1 tablespoon N$1.5 

Oil (sometimes 

margarine) 
125 ml (750 ml/2 weeks) N$2 

Salt 1 teaspoon N$2 (over time) 

Water 5 L N$0 

Firewood  N$10 

 Approximated total cost: N$61 

Table 2. Recipe with prices for uumboloto woshiwambo for one set of dough. 

She mixed the dough in a 20 L paint container. Since yeast was used the dough had to rise. 

Therefore she went to sleep for a while and woke up again at around six o‟clock to start the 

fire. They used firewood at a cost of N$10 every day. In addition to this they also used 

random things like palm fruit, branches, dung and building materials et cetera (see Figure 28) 

that could be found around the house (Woman 7, 2010). 

 

Figure 28. Random materials used as firewood. 

To be able to bake the bread evenly, the fire was lit in a pit in the ground which functioned as 

an oven. The oven was placed in something that resembled an open shed with a roof and a 

large opening towards the working area (see Figure 29).  



39 

 

 

Figure 29. Woman 6 standing outside of the shed to the left in the picture and Woman 7 checking on 

the bread in the oven placed in the shed with a roof. 

When there were enough embers in the pit, they moved the fire onto a piece of chequered 

sheet. The embers were left in the bottom of the pit and the bread was placed on top of it. The 

pit was then covered with the chequered sheet with the fire burning upon it. The bread was in 

this manner baked from two sides (see Figure 30).  

 

Figure 30. The bread was placed on the embers in the ground and covered with the chequered sheet 

with the fire on top. 

To bake the bread, old cans were used (see Figure 31). The cans were all treated with oil 

before the dough was put in them to prevent the bread from sticking after being baked. When 

they did not have any oil, they used margarine instead (Woman 7, 2010). 
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Figure 31. The picture shows Woman 7 putting dough in the cans. 

The Selling of Uumboloto Woshiwambo 

Woman 7 sold the bread outside the Ministry of Home Affairs and Immigration in Ondangwa 

(see Figure 32). At the same place other women sold fruit, vegetables, cold drinks and the 

same bread as Woman 7. During the baking she was assisted by Woman 6 and Woman 8, two 

young women who lived with her. 

 

Figure 32. Women selling food and refreshments outside of the Ministry of Home Affairs and 

Immigration in Ondangwa. 

She was selling the bread for N$1/piece (Woman 7, 2010) and according to Woman 6 (2010), 

the profit each day was about N$25. The price can change and has been increased before 

when the price of flour rose. Though, Woman 7 (2010) explained that she could not change 

the price to gain more money since there were so many other people selling the same bread 

for the same price. She explained further that it was also a cultural and social issue; they could 

not decide to change the price unless the older women did. If the older women did so, the 

younger women like her could follow and do the same. 

Woman 7 had 38 cans which she used to bake bread at the same time. The morning the 

observation took place, she baked three sets of which the first two were fully loaded and for 
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the third the dough was enough for 20 pieces of bread. That adds up to a total of 96 pieces of 

bread. The children took one each for breakfast and that leaved her with approximately 90 

pieces of bread to sell that day. According to Woman 7 (2010), the amount of pieces of bread 

is about the same every time she is baking. 

Work Environment 

There was a remarkable amount of smoke from the fire. Since the oven was placed under a 

roof, the smoke either stayed circulating inside the shed or was blown out towards the 

working space. While Woman 7 seemed untroubled by the smoke, Woman 6 and Woman 8 

who were helping her were obviously affected by it. When they could, they stayed out of the 

smoke. The most noticeable effect of the smoke was the stinging in the eyes which were both 

noticed by the observers themselves and by looking at the girls who constantly rubbed their 

eyes. The observers also felt the smoke stinging in the lungs. Reactions from the observers 

afterwards were headache, slight nausea and light headiness. 

There was a huge risk of burning during the baking. Woman 7 burnt herself once on the fire 

during the observation. She was constantly keeping the fire alive by either putting more 

firewood into it or poking around in it with her hands. They were all removing the breads 

from the oven by taking the hot canisters with their bare hands and emptying the cans while 

they were still extremely hot.  

Conclusions 

The conclusions drawn from this observation and interview are presented below. 

 The amount of smoke they were working in composed a health risk. 
 

 The profit Woman 7 made in a day was extremely low for her to 

support the rest of the family. She was in a great need of an 

increased daily income. 

 

 The working hours were not good.  

 Woman 7 had to walk about an hour to the spot where she does the 

selling. 

 

4.8.2 First Test of the SBO at the Industrial Park in Ondangwa 

When the prototype of the SBO was received, the first conspicuous defect that was noticed 

was the reflective film in the bottom of the oven that had curled up in the edges and was 

stretched due to the heat during previous testing.  

The first test that was performed with the SBO was at the CES office in the Industrial Park in 

Ondangwa. This was done in order to get to know the product and at a first stage identify 

possible areas of use, get an idea of how long time it took to reach its maximum temperature 

and how long time it took to make uumboloto woshiwambo. The first problem was that there 

was no way to be sure the oven had reached its maximum temperature since a thermometer 

was nowhere to be found in Ondangwa.  
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The oven was put in the sun at ten in the morning. It was left there for about one and a half 

hour, adjusted to be pointed against the sun every 30 minutes. Two cans with uumboloto 

woshiwambo were then put in the oven. The oven was adjusted every 30 minutes and the 

bread was checked on at the same time. After two hours, the bread was still not entirely baked 

and the test was ended.  

Conclusions 

The conclusions drawn from this test are presented below. 

 The oven was probably not warm enough from the beginning and a 

lot of heat probably escaped when the oven was opened to check on 

the bread.  

 

 It was very easy to get burnt on the baking plate or the inside of the 

oven. 
 

 The reflective foil in the bottom of the oven had loosened and curled 

up in the edges during previous tests in Windhoek. This was a defect 

that would permeate all testing results, if not adjusted, and leave 

question marks regarding if the tests really did the SBO justice. 

 

 Another suspicion was that the oven was not completely isolated.  

The last two conclusions led to the decision to open up the oven to glue the reflective foil 

back on and to isolate the oven further. This meant a time-consuming and complex procedure. 

More or less the whole construction had to be disassembled. This led to the conclusion below. 

The isolation was done with silicone during the reassembly.  

 Due to the nature of the construction it would be difficult and require 

a lot of work to perform maintenance and reparations.  

 

4.8.3 Second Test of the SBO at the Industrial Park in Ondangwa 

One of the main objectives with this test was to find out if other kinds of food, as an 

alternative to bread, could be made in the SBO. Therefore, the second test was conducted to 

see if it was possible to bake pizza in it. Pizza was chosen, as it was, by the authors, 

considered to be a potentially interesting market for the buyers of the SBO to focus on, if a 

small business was the goal. The basic hypothesis was that the value added and the degree of 

refinement might be greater with other products than with uumboloto woshiwambo.  

The oven was placed in the sun at ten in the morning. The SBO was adjusted towards the sun 

every 30 minutes, both during the heating and during the baking. The pizza was put in the 

oven after about two hours of heating and had to be baked for two hours before it was 

finished. The result was better than from the first test since the pizza was done and tasted as 

expected. But the baking time was long. The part of the pizza that took the longest time to be 

baked was the bread and it was concluded that the bread was too thick; it could be made much 
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thinner which would decrease the baking time. The question of how sealed the SBO was arose 

again and led to more sealing.  

Conclusions 

The conclusions drawn from this test are presented below. 

 It is clearly feasible to bake pizza in the oven. 
 

 It is very hard to burn or overcook the food in the SBO. The baking 

time does not need to be very exact; the bread took much longer time 

to get ready than the filling and the filling did not overcook during 

that extra time. 

 

 The long baking time led to more sealing.   

 The bread can and should be made very thin to decrease the baking 

time and to even out the times for baking the filling and the bread. 

 

4.8.4 Third Test of SBO at the Industrial Park in Ondangwa 

After reflecting over how the volume in the oven was used and concluding that the heat was 

distributed in the same way as in a convection oven, i.e. the heat was the same everywhere, an 

idea arose that had to be tested. Because of the similarity with a convection oven, it should be 

theoretically possible to bake in several levels of the oven. That epiphany implied that the 

volume of the baking oven could be used more effectively and at least twice the volume of 

food should be possible to bake depending on the geometry and dimension of the foods. This 

hypothesis applied well to pizza due to its dimensions and therefore it was chosen to 

challenge the hypothesis. Two levels of pizza could possibly be baked at the same time which 

would mean double sales revenue for a solar pizza baker. Another baking plate was 

manufactured by the authors and a construction that enabled the two baking plates to be put in 

the oven at the same time was designed and manufactured as well (see Figure 33). 

 

Figure 33. The new design with two baking plates in the SBO. 

The third and last test at the office in the Industrial Park was performed in exactly the same 

way as the ones before, with the only difference that there were two baking plates in the oven 

at the same time, thus baking twice as much pizza in the same amount of time. 
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The test was successful. It took about 50 minutes for the pizzas to be baked. This time the 

SBO was moved to the front of the office building and the neighbors were called over to taste 

the pizza and discuss the SBO. All of them liked the pizza a lot and asked for more. None of 

them had ever seen a solar oven before and they did not know how it was working. Some of 

them had a hard time accepting that it was the sun that had baked the pizza.  

Conclusions 

The conclusions drawn from this test are presented below. 

 The baking time was significantly shorter of what it was in the last 

test, even though there were two baking plates with pizza in it. This 

was probably due to the fact that the pizzas were thinner.  

 

 People like pizza.  

 It was a good idea to demonstrate the oven since a lot of people had 

not seen one before and did not understand how or believed it 

worked. It provided an opportunity to market the oven as well as 

educate people about it.  

 

4.8.5 Demonstration at the Open Market 

As a natural continuation of the last test at the Industrial Park in Ondangwa a demonstration 

of the SBO was performed at the open market in Ondangwa. The aim was to test the interest 

for and the reception of the product among the people on the ground and also their interest for 

solar baked pizza. During the demonstration (see Chapter 2.7) people were interviewed 

unstructured (see Chapter 2.5) and observed (see Chapter 2.6) by the authors. 

One of the key objectives with this demonstration was to demonstrate the process from the 

beginning in order for people to see with their own eyes that the SBO could prepare food. The 

only thing that was prepared in advance was the pizza dough, to let it rise for some time. All 

the other ingredients (see Appendix 3) were brought fresh along with the oven and a small 

table where the pizza could be prepared. The SBO was put in the sun, next to the women who 

sold barbecued meat at the open market, around ten o‟clock in the morning to start the 

heating. After a while people started to come by to see what was going on.  

At eleven, the preparing of the pizza begun and this attracted the attention from a lot of 

people. The women working at the open market called out for their friends to come and have 

a look and curious people gathered around to see how to make pizza. It was explained to them 

that the pizza was going to be baked in the SBO, how the SBO worked and that the pizza 

would be ready in about forty-five minutes and everyone that wanted to taste was welcome 

back then. 

The demonstration was successful. A lot of people came by to taste it and most of them 

lingered on to hear more about the SBO or for a chance to get a second round of pizza. One 

person understood the basics of how the SBO worked just by looking at it; that the sun was 

reflected into one focal line creating a lot of heat inside the metal tube. During the tasting, the 

people were asked what their thoughts were regarding the pizza and how much they could 
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imagine paying for a piece. The piece we asked about was about eight times ten centimeters. 

The answers ranged from six to twelve Namibian dollars (see Appendix 0). 

Conclusions 

The conclusions drawn from this demonstration are presented. 

 People liked pizza and were willing to pay for it. Though what they 

could imagine paying for it differed between six and twelve 

Namibian dollars.  

 

 Demonstrations like this drew the attention of a lot of people, even 

without marketing. A lot more would probably show up if a 

marketing campaign was launched beforehand.  

 

 People were curious but restricted regarding what to believe in. 

Demonstrations where they take part seemed to be a promising way 

of making them understand how a solar baking oven worked. 

 

 There are many possible reasons for what drew peoples‟ attention. It 

could be the free food, the fact that other people gathered around, it 

was a new different product and new different food that smelled very 

different or that two white people performed something for example. 

 

 There was space at the open market in Ondangwa to put the SBOs.  

4.9 The Energy Efficient Barbecue – Tests and Observations 

The EEB was not involved in the project until the field studies started. Therefore no 

information had been gathered about barbecues during the field study and the mind process 

relating to the EEB was short before starting to work with it. 

The work with the EEB started during the first days in Ondangwa. A lot of time was spent 

with Emma Lindberg and Lisa Wärmegård, who had developed the EEB (Lindberg & 

Wärmegård, 2010). These days served as a familiarization process with the product itself as 

well as with the region and with key persons for the project. Lindberg and Wärmegård (2010) 

had developed a concept and manufactured a prototype that needed further testing. The field 

studies performed here aimed at, apart from further testing, identifying appropriate markets, 

adapting the barbecue for the end users and investigate the attitude towards the product. 

Therefore, different tests, observations and interviews have been carried out with different 

end users. The acquired information from the field studies connected to the EEB is presented 

here.  

4.9.1 Test for Private Use in a Homestead 

Before this test, the barbecue had been changed in some ways compared to how it was 

constructed when it was received from the previous project (Lindberg and Wärmegård, 2010). 

The grid could now be set on two levels; the original level and a lower one, closer to the 

embers (see Figure 34). 
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Figure 34. The two levels for the grid can be seen in this picture of the barbecue. The red square 

marks out the grid on the upper level and the green square marks out the grid on the lower level. 

This was the first test that was performed with the EEB. It was conducted by the two project 

participants in a homestead in the village Omakango, east of Ondangwa. Dinner consisting of 

beef patties with mashed potatoes and grilled peppers for twelve people was prepared on the 

EEB, including desert which was grilled chocolate-filled bananas. The test was conducted as a 

demonstration where the family first were presented with how the barbecue worked and were 

then welcome to try it themselves.  

Seven persons from the family were present, including the ones that usually were responsible 

for the cooking. They were all interested and seemed to like it and they commented that it 

would be very good during the rainy season and for special occasions. A special occasion 

could for example be a wedding or a funeral, a birthday or a festival. They also explained that 

this was when they first and foremost ate grilled meat.  

The test was successful in the way that it was proven that it actually worked and its capacity 

was determined. The space both over the fire and over the embers was fully used. Two large 

pots were used and put over the fire to cook the potatoes, which were later mashed. On the 

grid over the embers the patties and the chunks of pepper were placed. When the main course 

was ready, the chocolate-filled bananas were placed on the grid to be barbecued while the 

main course was served. 

The barbecue was put directly in the sand, which was where most people had their fires. This 

means that most people already have a place to put it. Though, when put in the sand the 

barbecue became very low in ergonomic terms, which were pointed out by those who tried 

using it.  

Conclusions 

The conclusions drawn from this test are presented below. 
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 It was possible to cook a large dinner for twelve people at the same 

time on the barbecue. This is a limitation though since there was no 

space left on the barbecue and some of those who were served were 

children.  

 

 It is definitely possible to use the barbecue for private use, with the 

condition that the barbecue save firewood. This might also only be 

true when both parts of the barbecue are used. 

 

 The family was very curious and positive towards the barbecue and 

wanted to try it themselves. 
 

4.9.2 Test at the Open Market 

The barbecue was tested with Woman 2 at the open market in Ondangwa. It was combined 

with an open observation (see Chapter 2.6) and an unstructured interview (see Chapter 2.5). 

Issues Complicating the Performance of the Test 

A test like this needed to be performed with high awareness of that the women at the open 

market lived and worked one day at the time. They and their family‟s survival depended on 

their daily income. If they did not earn enough money, they might not have been able to buy 

enough food, clothes or pay their children‟s school fee for example. Therefore, they could not 

take a day off from their business to try out the EEB; they did not have the margins for it. 

They could not trust that they would earn as much money if they used the EEB instead of 

their regular way of preparing food. Also, if an outsider would test the barbecue at the open 

market, he or she might steal customers from the other women which would affect their 

income that day in a negative way. With this in mind the test was decided to be performed on 

a Sunday, which generally was a very slow day and not many of the women would be at the 

market.  

Aims and Conditions for the Test 

The EEB was originally developed for the open market and for the stalls they had in 

Ondangwa, in terms of dimensions and usage. The test was performed with Woman 2. She 

was one of seven ladies at the open market in Ondangwa that prepared and sold food. The test 

was primarily conducted in order to get Woman 2‟s inputs and views on the barbecue as a 

potential end user and to further evaluate her reception of the product. She had seen it being 

used before and the thought behind the construction of it had been explained to her. Therefore 

it was interesting to see if she would use it as it was meant to be used or if she would do as 

she usually cooked. Another aim was to determine what parts of the barbecue that needed to 

be further adapted to how the women at the open market cook their food, if it had the desired 

capacity of producing enough food and what the customers thought of their food being 

cooked in another way than usual. Two tools had been obtained to be used with the barbecue. 

One was a pair of tongs (see Figure 35) to move around pieces of burning firewood in the fire 

in order to minimize the risk of getting burned while working with the fire. The other one was 

actually a grass cutting sword, a long flat stick that was bent at the end, which resembled the 

desired tool and function (see Figure 35). It was used to shovel down the embers that got 
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stuck on the tilted metal sheet. Woman 2 had a barbecue fork of her own which she used to 

move around the meat on the grid.  

 

Figure 35. Sketch of the tools that were obtained and used together with the barbecue. 

Performance of the Test 

When the test was first scheduled, Woman 2 was very enthusiastic about trying out the 

barbecue and she remained enthusiastic during the test as well. Though, she did not try it as 

the only way of cooking that day. She started the day by lighting her own fires and boiling her 

water on the electrical hotplate and with the electric kettle. 45 minutes later, she took the time 

to start the fire in the prototype. A first problem presented itself to Woman 2. She was used to 

start her fires by burning plastic but she was forbidden to do that during this test. For a minute 

she did not know what to use instead, but soon her assistant Simon brought some paper and 

animal fat to get the fire started.  

About forty minutes after lighting the fire in the barbecue she still had not used it for any of 

her cooking and therefore it was decided that she could use some coaching. It was quite hard 

to get her attention and to get her to use the barbecue properly since she was very busy with 

grilling her meat at her own fire, talking to customers, cleaning the tables, making oshithima 

on the fire in the sand, cooking meat at the electrical hot plate and so on. She was the only one 

of the seven ladies who had an assistant and yet she was still running around working all the 

time. When asked about it she explained that the customers would not buy her food if the food 

did not taste good, if her pots were dirty or if they could not sit at the tables. Since her tasks 

seemed endless, she could not stand by the barbecue all the time since that would make her 

lose customers. She managed her own fire by first lighting it then almost letting it die out. She 

let it just glow a bit, slowly heating the meat. When she had a customer she blew on the 

embers and firewood and the fire started again. This allowed her to finalize the barbecuing of 

the meat over the open flames. That way she could have the fire ready at all times without 

having a full fire, which consumed a lot of firewood, going. The prototype on the other hand 

required a constant flow of firewood for to be prepared and have a sufficient amount of 

embers ready once the customer was there. It took several minutes for one piece of firewood 

to turn into useful embers under the grid once it was put into the combustion space. These 
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occurrences led to the thought that the barbecue has not been thoroughly tested to determine 

under what conditions it would be more energy efficient than their regular way of cooking.   

At last, between all the other chores Woman 2 managed to put a pot of water on the prototype. 

After some questions it appeared that she was not going to use the water for anything specific. 

She just wanted to test if it could get the water boiling. After some persuasions that she really 

needed to try to make all her food on the barbecue in order to really test it she moved the pot 

with the boiling meat and some of her pieces of meat to the prototype. Though she only put 

the meat on the prototype for a while, then she moved them back onto her own fire to finish 

barbecuing them. There can be different reasons for this. For example, it could be that it took 

longer time to barbecue the meat over the embers on the prototype than over her own fire, it 

could be because she was afraid that the customers would not approve of their food being 

barbecued in another way than usual, or because that the meat got a distinct taste when grilled 

over flames which it might not get on the prototype when only barbecuing over embers. After 

all it seemed like she realized that the prototype worked. 

During the test, Kandi Jehova, Developing Officer at the Town Council in Ondangwa and 

responsible for the open market, came by. She was interested in the barbecue and asked how 

much it cost. She wanted to buy the barbecue for the open market but pointed out that the grid 

probably would be stolen since it was lose and not attached to the barbecue.  

Discussion and Conclusions 

Even though Woman 2 did not use the barbecue as wished, two important aspects became 

very clear. When she poked around the meat, the barbecue fell apart twice. This confirmed the 

thought that the barbecue needed to be assembled completely. This would not imply any 

problems if the barbecue would be mounted on the brick stall. But if the barbecue was for 

private use and needed to be moved around, it could be too bulky if it was assembled in one 

piece. To solve this problem a construction that enabled the barbecue to be folded together 

might be a solution. It should also be possible to take it apart to make it easier to clean. The 

other thing was that the barbecue was too high when put on the grilling station at the market. 

When Woman 2 put a pot on top of the fire she could barely see into it and the working 

position while stirring or moving around the pot was ergonomically disadvantageous and 

extremely dangerous since the risk of dropping a pot of boiling water was estimated as 

exceptionally high.  

Even though Woman 2 was very enthusiastic about testing the barbecue, it seemed to be hard 

for her to find a way to do it. She was working at the open market every day. She was 

supporting her two children, her sister, sometimes the father of her children and other family 

members. Not only she, but a lot of people depended on her daily income and she could not 

risk making less money one day. When she was told a full dinner including desert for 12 

people had been prepared on the barbecue the other night she was surprised it had worked. It 

was hard to make Woman 2 understand fully that the barbecue only saved firewood if both 

spaces on the barbecue was used simultaneously; both the space over the fire and over the 

embers.  
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Considering the fact that Woman 2 did not trust the barbecue enough to use only that for her 

business during one day, and that be the slowest day of the week, the design of the test could 

be considered and changed to consider the situation of the women at the open market even 

further. Thoughts that need to be considered would be if it would be possible to make the test 

fairer to the women at the open market and at the same time do the prototype more justice. An 

alternative could be to test the barbecue at the open market by preparing and selling the food 

and at the end of the day share the earned money with the women whose customers might 

have been stolen. The question whether this would be fair still remains though.  

The conclusions drawn from this test are summarized below. 

 The fire in the prototype barbecue needed to be monitored constantly 

since it had to generate an even flow of embers. This would be a 

problem for someone like Woman 2 who had her hands full every 

minute of the day. 

 

 The barbecue required a lot of firewood in the beginning to produce 

enough embers as a “base”. 

 

 Thorough tests on under what circumstances the barbecue saves 

firewood.  

 

 It was very hard to have the barbecue tested properly at the open 

market due to the fact that the women there could not afford to lose 

any income. The performance of the test should be further developed 

to better suit the precarious situation with the women at the open 

market.  

 

 The long flat tool was a positive surprise for the purpose except for a 

few things. It was a bit too wide and the bent part was a bit too long. 

 

 Some sort of locking device that stopped the grid from falling down 

should be designed for safety reasons. 

 

 The barbecue needed to be assembled into one single piece in order 

for it not to fall apart during use. Though, this might make the 

barbecue very bulky why a construction that would enable the 

barbecue to be folded together into a less bulky package might be 

preferable. 

 

 The grid was manufactured in two parts at the time of the test. This 

enabled barbecuing in two levels at the same time but it was a bit 

complicated. The question is if it is most positive or negative. 

 

 Should the grid be assembled with the rest of the barbecue in order 

to prevent it from being stolen? 

 

4.9.3 The EEB for Catering Businesses 

This section was based on information acquired from semi- and unstructured interviews (see 

Chapter 2.5).  
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According to Johansson (2010a) it was very common for women to run a private catering 

business in their spare time. This was investigated further and two women in Ondangwa that 

had catering businesses were found. Woman 4 who was working with Marie Johansson, 

evaluating the EzyStove (2010), and Woman 5 who worked at the Nedbank in Ondangwa 

City Centre had their own catering businesses. Woman 4 (2010) explains there are a lot of 

weddings and funerals to where she catered. Woman 5 (2010) had except for weddings and 

funerals catered conferences and other special occasions as well. Both of the women (Woman 

5, 2010; Woman 4, 2010) agreed that the most common food they made for the catering was 

barbecued meat. Woman 5 (2010) thought the EEB could be useful for her in her catering 

business but emphasized that it had to be easy to use and efficient enough to motivate the 

investment. She also pointed out that she had seen these barbecues where embers from the fire 

fell down onto a bordering area for barbecuing, but only at camping sites and not at open 

markets where she was shown the EEB. Woman 4 (2010) could also see the use of the EEB 

but only if some adjustments were made (see Chapter 5.2.1). 

4.9.4 Test and Observation, for Catering and Private Use 

This section presents the information acquired during a test and an open observation (see 

Chapter 2.6) combined with an unstructured interview (see Chapter 2.5).  

Woman 4, who performed this test, was involved with CES, testing EzyStove, the stove they 

were developing together with the Swedish company Ergonomidesign. Woman 4 was pretty 

good in English which made it possible to perform this test without an interpreter. Since she 

was working with CES, testing their stove, she knew what to look for and how to evaluate the 

barbecue during this test. 

Changes on the Prototype 

Before this test was conducted a few changes had been made on barbecue, as a result of 

previous testing. The round bars over the fire had been reduced to six instead of eight (see 

Figure 36). This was done to make it easier to work with the fire and firewood. The round 

bars were not fully removed, though. The ends on the sides were saved to still allow pots to be 

put on it (see Figure 36). 

 

Figure 36. The picture to the left shows the barbecue before welding it together, with the old grid and 

with eight round bars on top. The picture to the right shows the barbecue welded together, with the 

new grid and with six round bars at the top. 
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All parts but the grid was now welded together to reduce the risk of it falling apart as it did 

when Woman 2 tested it. A new grid was used in this test. It was of the same type as the 

women at the open market used, custom made for the prototype. It later appeared to be a bit 

too big for the lower level. This meant that the two levels could not be used in this test.  

Performance of the Test 

The observers brought meat for Woman 4 to grill. The rest of the food was what she would 

cook for lunch any way. She decided to cook oshithima and some of the meat over the fire in 

two pots and to barbecue the rest of the meat over the embers.  

The fire did not take at first when newspaper and firewood was used so she put in dried palm 

leafs as well to get the fire going. She put a pot with water for the oshithima on the fire. The 

pot was a bit small for the prototype and almost fell down between the round bars. The 

observers suggested that she should move the fire so she could put the pot to where the round 

bars were closer together but either she did not understand or she did not want to do it. She 

pointed out that the space should be smaller between the round bars, i.e. the ends that were 

saved when removing the two round bars should be a bit longer which would allow also 

smaller pots to be put on the barbecue. About half an hour after she lit the fire, she put the 

first pieces of meat on the embers. The meat was ready about half an hour later.  

The barbecue was placed directly on the sand and Woman 4 pointed out that the barbecue was 

very low. The working position was not very comfortable. It would be preferable if the 

barbecue could be placed a bit higher.  

Embers were falling out at the ends of the barbecue on the angled metal sheet (see Figure 37). 

This could mean an increased risk of unwanted fire or to get burned.  

 

Figure 37. The arrows point in the direction that the embers fell out.  

Conclusions 

The metal sheet on which the embers rested had been bent due to the heat and so had the strip 

of metal sheet that it rested on. A different material should be considered for these parts of the 

barbecue that were exposed to such high temperatures. 
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 The round bars over the fire should be put in a way that is suitable 

for both large and small pots, while giving easy access to the fire and 

firewood. One solution could be to change the pattern for the round 

bars or to have different patterns in the two ends of the barbecue.    

 

 There were a lot of sharp edges on the barbecue and the grid that 

needed to be fixed.   
 

 When the barbecue was used in a homestead, i.e. not at the open 

market where the brick stoves functioned as a base for the barbecue, 

a stand was much needed to heighten the barbecue into a more 

comfortable working position.  

 

 A solution to stop embers from falling out of the barbecue needed to 

be developed. 
 

 The size of the grid needed to be optimized to fit both of the two 

levels. 
 

 The barbecue was much safer to use when all the parts were welded 

together but it was unwieldy and very difficult to transport. A 

construction that enables the barbecue to be folded together when 

moved would be ideal.  

 

 A more thorough study on the cooking habits in the homes, in 

catering businesses and at open markets should be conducted in 

order to validate that the users need less firewood while cooking 

with the barbecue than over open fire. 

 

 The choice of material for the sheets that the embers were lying on 

needed to be further evaluated. 
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5 Results  

This chapter presents the results from the field studies performed in Namibia, connected to 

relevant theories included in the theoretical framework. These results shall relate to the 

objective of this thesis. The chapter is divided into four areas; Solar baking oven, energy 

efficient barbecue, health issues and micro credit market. 

5.1 The Solar Baking Oven 
While working with the SBO in Namibia, many different aspects were investigated. The 

product were further developed and refined and the possibilities for private and commercial 

markets were researched through interviews, observations, demonstrations and tests. During 

the research new ideas about the provisions made in the SBO also emerged. 

5.1.1 Refining of the Product 

While using the SBO, performing tests and observing the society in Namibia new ideas about 

the design and functionality of the products emerged and in some cases the prototype was 

adjusted and improved. 

Reflectors 

The reflective foil, which had loosened from previous tests, was a cheap, if not the cheapest 

option for the construction of the bottom reflector, but not in a negative sense since an 

economically advantageous final product was desirable. Though, the construction has to be 

altered before the oven becomes commercial. Either the use of the reflective foil should be 

reconsidered completely and a different material has to be selected, or the bottom reflective 

foil might be cut into different sectors and not glued to the metal sheet as one whole piece. 

Though, the dividing of the foil into different sectors might not be enough to solve the 

problem with the conflicting thermal expansion factors between the two materials. It was tried 

and the result was positive but not definite. The same tendency could still occur due to the 

heat. That is why further testing is necessary.  

Insulation 

When the SBO was disassembled it was quickly discovered that the sealing might not have 

been acceptable. Many of the components were not assembled tightly together, leaving gaps 

of up to five millimeters. This would theoretically enable the heat to escape faster, reduce the 

speed of the pre heating and reduce the maximum potential temperature in the oven. This has 

to be adjusted before the SBO becomes a commercial product. This could be done by 

overlooking the materials of choice (the prototype was made of wood, glass, galvanized sheet 

metal, steel and reflective foil), the construction, the manufacturing and by educating the 

manufacturers. Different types of sealing should also be considered.  

Construction 

Another problem that was noticed while disassembling the oven was that this process was 

unnecessarily complicated. To get access to vital parts of the oven nearly the whole 

construction had to be disassembled. Even though the use of extreme adhesives might have 

been necessary in sealing terms it obstructed the disassembly even more. This could in the 
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long term potentially mean that the costs for maintenance or repairing would be extremely 

high. Henceforth it was discovered that the reassembly also was extremely difficult. To 

achieve the same level of sealing, which is a crucial factor for the oven‟s functionality was 

close to impossible. The use of bolts instead of screws to simplify assembly and disassembly 

should be considered. The design for dis- and reassembly should in other words be taken into 

account before finalizing the design. 

Mobility 

The SBO prototype was heavy, weighing almost 30 kg, clunky and was hard to move even for 

two persons. As the situation was at the time of the field study, most people in northern 

Namibia walked long distances since they did not have access to any kind of vehicle. These 

two factors would make the SBO difficult for most people to transport from one place to 

another. One example was the situation which Woman 7, the baker who was interviewed, was 

in. She was baking her bread at home and then walked a long distance to where she was 

selling it. She had no possibility to transport an oven, as it was designed at the time, that far. 

Though, there were many measures that could be taken to make it easier to transport. The 

choice of material highly affects the weight of the product. The amount of wood used in the 

construction highly affected the final weight of the prototype. The choice of 3 mm thick steel 

for the baking tube, which was very heavy, should be reconsidered. Alternatives to the choice 

of glass might also be available from a weight aspect. The material should also be considered 

for reasons such as availability in the country and environmental issues, i.e. design for 

environment (DFE), such as production of the material, the possibilities of recycling the 

materials and knowledge about the material. An additional possibility is to put wheels on the 

oven to make it easier to transport after the materials are optimized. 

The lid 

While testing the SBO, it was noticed that the function to hold up the lid (see Figure 8) was 

unsecure and would need a better solution, for example a hasp that locks the lid in certain 

levels. It is very important from security reasons that the lid cannot fall down from a push or a 

whiff and accidently hurt someone or damage the rest of the equipment such as the glass pane. 

Another thing that was related to the lid was the lack of an indicator on the oven that shows 

that the right adjustments have been made in the alignment towards the sun. It could easily be 

achieved by designing something that gives off a shadow and indicates that the oven is in an 

optimal position. This would help the not so experienced users. 

The Baking Tube 

Depending on what is to be cooked in the oven, the baking tube and sheet can be designed 

differently. The geometry of the tube narrows down the possibilities in some degree of what 

provisions that can be cooked. The SBO has been, since the very beginning designed and 

optimized to fit for traditional bread baking, as mentioned earlier. Our observations regarding 

the SBO for private use showed that most people would like a bigger capacity to fit their 

needs in the households. The need for an oven specifically for baking was non-existing in the 

private sector. The people would in that case prefer an oven that could cook for example their 

chickens whole or their oshithima. In this project the geometry of the tube could not be altered 

due to the limited amount of time and the limited access to manufacturers. Though, during 
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tests with an alternative provision to bread, namely pizza, an innovation which enabled the 

oven to produce twice as much pizza in the same amount of time was created. It was a simple 

construction that made it possible to put in two baking sheets at the same time (see Figure 33).  

Maintenance 

Another observation regarding the design during all tests but especially while baking pizza 

was the lack of cleaning opportunities inside the baking tube. With this design it was almost 

impossible to clean the inside of the tube furthest away from the shutter. There was definitely 

a high risk of something sticking to the hot inside of the tube regardless of what was being 

cooked. This could be solved by reinstating a second shutter in the design but making it more 

permanent than the existing one and thus better isolated. This would allow cleaning of the 

baking tube from both sides. Another solution could be to add another baking tube that would 

lie on the inside of the existing one, which could be taken out and cleaned separately. This 

issue should be considered a priority before the design is finalized. 

5.1.2 Private Use 

Selling the oven for private use could be difficult. There was no exact sales price set on the 

oven but according to Ljung and Pettersson (2010) it would be approximately N$1200. This is 

a very large amount of money for most people in Namibia to spend, where 55.8% lived on 

below US$2 per day and 34.9% under US$1 per day, i.e. the base of the pyramid which was 

the aimed customers. Most people did not have money to spare for buying a SBO directly out 

of their pocket but it was at the same time these people this project aimed to help to self-help. 

Even if they would save money and time by investing in one, by not needing to buy or collect 

firewood, they would still not have the money to spend on the initial cost. It would also be 

hard to explain to people the concept of investing and especially this particular investment. 

The average household had no oven and did not express any need for one in their daily 

cooking which indicates that motivating the product could be hard. The market for a solar 

cooker, which fit their private cooking needs better, on the other hand was much bigger but 

still had not had any extensive success and one reason for this was most definitely the price, 

but also the marketing. One interviewee, Woman 1, had received a solar cooker as a gift and 

had used it for two years but it was at the time of the interview left unused in a shed in the 

homestead since a couple of years back. 

The average education level was poor. It would be difficult to use the argument that the 

product is environmentally friendly since many did not seem to comprehend the link between 

deforestation and the collection of firewood for example and for that matter the consequences 

of the deforestation. This was also confirmed by Wise (2010). And even if these people were 

aware of the environmental issues most of them could still not afford to take it into account in 

their daily habits.  

It might be possible to enable investments for private persons through micro loans but as the 

situation was at that time the available reasonable alternatives to loans were non-existing. 

Another option for financing this investment for private persons could be to consider 

subsidiaries but it was not considered the most favourable solution if other solutions were 
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possible. Because of this, it was, at that time an economical impossibility for a customer in the 

base of the pyramid to buy a SBO with a sales price in that range.   

5.1.3 Commercial Use 

If the SBO was to be used for a commercial purpose, the situation was completely different 

compared to private use. It would be more obvious how to make money with the oven and 

therefore easier to convince the local people why to use it.  

Bread Baking Businesses 

As mentioned before, the SBO was originally designed for baking the traditional bread 

uumboloto woshiwambo. After being in the area where the oven was aimed to be sold, it was 

discovered that there were many aspects for why this might not be the ultimate solution for 

the SBO. As it was at the time of this field study, the bread was baked early in the mornings 

in order for it to be ready in the morning or midmorning when most of the bread was sold. 

The problem with solar ovens like this one is that they do not work that early in the mornings, 

since the sun either has not risen yet or is not shining strong enough. The time it took for the 

oven to preheat also had to be taken into consideration. The result of this was that it was not 

possible to bake the traditional bread during the same time period as the bread was baked 

during observations in this field study, i.e. during very early mornings. This might be solved 

by baking the bread the day before it is to be sold. But in that case the bread would not be 

fresh for the day, which would be a disadvantage for the users in the competition with others. 

There was also a deep tradition connected to the traditional brad baking and as Shakerin 

(2006) pointed out, it takes time for people to accept new ideas. This can be solved through, 

to the local area adapted, marketing though.  

Even though the SBO could theoretically improve the situation for many bakers economically 

the results after calculating on a solar baking business showed to be not very good and there 

would be high risks involved. At the time of the field study the bread baking business that was 

investigated had a profit of approximately N$25 per day, see Chapter 4.8.1. The same 

calculations made for that baking business could be done for a potential solar baking business.  

Assume that the first set of bread would be ready at ten in the morning and that one set 

consists of 11 pieces of bread. If the SBO produces approximately one set per hour and the 

last set is baked between 4 and 5 pm the total amount of pieces of bread in one day would be 

88. The selling price, which the baker his- or herself could not control due to social and 

cultural reasons was set to N$1. That implies that the total sales revenue in one day would be 

N$88. The total cost for 90 pieces of bread that was N$61, can be directly derived from the 

interview material in Chapter 4.8.1, and when the firewood is excluded the total cost would be 

N$51. That means that the total maximum profit in one day could be N$37 if all the pieces of 

bread would be sold, which is an increase of N$12. If the SBO selling price was set to 

N$1200 it would mean that the oven would start to pay off in 100 work days. That is equal to 

5 months with five day work weeks, which from observations during the field study was 

assumed to be a normal work week (see Chapter 4.3). This is also important to include in the 

calculations in order to be able to call the oven a sustainable choice. The risks involved in 

these calculations were that it was presumed that the SBO would be able to produce all 90 
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pieces of bread during one day, that the selling rate would be 100%, i.e. all the bread 

produced during one day would be sold, that the production could meet the varying demand 

during a day and that the production would not get interrupted due to various hypothetical 

reasons. 

Pizza Baking Businesses 

Discussions in the project about possible alternative provisions to bread led to pizza. Since the 

idea of baking pizza in the oven came up, it has grown to seem like a better and better idea. 

No stall-holder in the areas around Ondangwa, Ongwediva or Oshakati was observed to sell 

pizza. During the field study two places were however found where it was possible to buy 

pizza; one restaurant of a hotel in Ondangwa and one restaurant in Oshakati. Though, not 

many people could afford to buy food in these places. This meant that pizza was not a dish for 

everybody in Namibia; it was a dish for more wealthy people. As Shakerin (2006) points out, 

the customer‟s perception of a product is most vital for if it is to be successful or not. If a food 

product is considered to have a high status, people will want to have it. Most people that were 

interviewed knew what pizza was but did not eat it very often. One of the interviewees had 

always wanted to learn how to make it (see Chapter 4.4.1). That was one reason why pizza 

could be a good choice of provision to produce in the oven for selling. It would be considered 

to be a bit of a luxury product but now available with a reasonable price.  

When demonstrating the oven by baking pizza it was a huge success. People loved both the 

smell and the taste of it and were very curious. This was also an important aspect of choosing 

what to make and sell with the oven. If people would not like the food they would simply not 

buy it. Pizza was also something new. It was completely different to what was sold on the 

open market in Ondangwa or anywhere of the visited places, for that matter. There would 

though be both risks and possibilities with this business idea. The risk would be that the 

customers might prefer their regular food, not daring to try something new. One advantage 

would be that no one else was selling the same thing, i.e. all the pizza customers would come 

to this stall-holder and a first-mover advantage would be obtained. Other advantages that 

would come naturally with pizza would be the many variations and possibilities to adapt the 

product to what the customers want and to advance the business and supply. 

Similar calculations that were performed for a solar bread baking business, described 

previously in this chapter, can also be performed for a solar pizza business. Suppose that the 

first set of pizzas was ready at 11 am after preheating the oven between 9 and 10 am. A set 

means two baking sheets, which consists of 8 slices each which means in total 16 pieces of 

pizza. If the oven could produce one set per hour and the last set was baked between 3 and 4 

pm a total of 96 pieces could logically be achieved in one day. During the tests the total 

calculated cost for one pizza was N$32.5. That, divided by the amount of slices in one pizza 

which was 8, gives us the total cost per slice which is N$4.10. Thus, the profit per slice would 

be N$3.90 if the selling price is estimated to N$8. The total profit per day would therefore be 

N$374, assumed that all 96 pieces were sold. The selling price range that was investigated in 

the field study resulted in a range between N$6 to N$10 or even up to N$12. Table 3 shows 

the outcomes on the possible profits per day, assumed that 100% of the products are sold each 

day, respectively 80%. These calculations can be considered primitive in comparison to those 
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previously done for the solar baking business, which were extremely optimistic. Skeptical 

numbers such as only 6 sets per day were used compared to 8 sets for the baking business. 

Even so the calculations turn out much more positive. The costs for ingredients could also 

probably be decreased if large purchases were done.  

Selling price (N$)  Profit (N$)/day (100%) Profit (N$)/day (80%) 

6   182 68 

7   278 145 

8   374 222 

9   470 299 

10   566 376 

Table 3. Outcomes on the profit with different selling prices and different selling rates.  

Even though pizza was the course that was tested the most, other food should not be excluded. 

Baked potatoes were also tested and proved possible. Also meat, chicken, fish, vegetables and 

other pastries could be tested to determine if they are suitable or not to be prepared in the 

SBO. 

Since the oven would be very expensive for a person to buy, even if it could be considered to 

be a long term investment for a business, one possibility could be to integrate it into the open 

market. In that case it would be part of the equipment included in the rent for the stall-holders. 

In this way, the stall-holder would not be obliged to make a large investment, but get the 

opportunity to pay a monthly fee for the spot and the equipment instead. Kandi Jehova at the 

Town Council in Ondangwa was very keen on the idea why there might be an opportunity 

that the Town Councils in other cities would be interested as well. The people working in the 

Town Council have a relatively high education why it would be easier to explain the possible 

environmental and health advantages with the SBO and why they should invest in them.  

The Town Council just started a project with the aim to increase the knowledge about health 

and hygiene among the women at the open market. Investing in solar ovens would be a good 

part of that since it does not give away any toxic gases, as the fires in the barbecues do.  

5.1.4 Market Evaluation for the Solar Baking Oven 

The market research had the focus on the BoP segment in Namibia, initially as a whole nation 

but as the work progressed a primary market segment with some geographical boundaries was 

selected (see Chapter 4.2). No substantial market was found for the SBO for private use which 

means that the focus has been on the commercial use of the product, i.e. using the SBO to 

generate income. With a selling price of N$1200 (Ljung & Pettersson, 2010) there was 

practically no one in the BoP in Namibia that could afford a SBO at that time. This implied 

that potential customers had to be found, created or neared by a solar oven company or 

organization. Since leasing was considered a non-sustainable option, due to the financial risks 
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it would place a hypothetical SBO business in, and financing through subsidiaries was 

decided to be a less promising option in long terms, the possibilities within the micro credit 

market was explored (see Chapter 4.7). Since none of the existing opportunities for micro 

financing, at the time of the field studies, were considered sustainable options, or for that 

matter options at all for the aimed customers, possible organizations that focus on creating 

credit-worthy customers became of interest.  

Credit worthy Customers 

Creating credit worthy customers would be an extremely expensive additional primary service 

but a first step prior to actually selling a product, for a SBO business itself to incorporate. 

Therefore, organizations like HiH which had their main focus on creating credit-worthy 

customers and entrepreneurs should instead be neared in order to reach out to the BoP market. 

This was identified as a key success factor for the SBO project and the reason for focusing on 

the geographical area, in which such organizations were active, as a first primary market 

segment. This approach, collaborating with NGOs and local people, was also confirmed by 

both Shakerin (2006) and Wise (2010) as a key success factor. CES had initiated collaboration 

with HiH recently and had broad local knowledge, a wide social network in the area and their 

operation methods were promising, why they were considered suitable partners. In addition, 

CES has been involved and mentored this particular SBO project from the start and also has 

an established contact with KTH. One important advantage, which emphasizes this strategy in 

comparison to actively finding customers and “forcing” the products on them, would be that 

in this model the customer chooses for him- or herself, i.e. the motivation would come from 

within the customer, which according HiH (2010) is an important factor for long term 

success. This narrows down the primary market to the regions in northern Namibia where 

CES operates, as a start.  

Identifying All Possible Markets 

The considered possible markets that were identified in the geographically limited market are 

presented in Table 4. 

Primary markets 

Commercial alternative baking - including pizza bakers, pasties et cetera (Stall-holding 

model in own regime). 

Commercial bread baking - (Stall-holding model in own regime). 
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Secondary markets 

Open markets in governmental regime (Town Councils make purchases to include in their 

open market equipment to rent out). 

Commercial alternative baking – for example shebeens that want pizza or any alternative 

products as an additional product in their assortment. 

Governmental or private institutions/organizations (Schools, orphanages, prisons et cetera). 

Commercial bread baking – for example shebeens that want baked bread as an additional 

product. 

Private bread baking. 

Private alternative baking. 

Table 4. The identified possible markets for the SBO in the northern regions of Namibia. 

Size Assessment of Primary Markets 

The size and growth of the primary market was, due to a set success factor mentioned earlier, 

deeply connected with the growth of CES‟s work with the creation of SHGs and BoP 

entrepreneurs. One goal which CES had set up was that during a ten year period, create 6000 

SHGs with focus on farming, food security and value addition. The market for commercial 

bread baking was an existing market, which could be considered an advantage compared to 

the alternative markets. A qualified estimation of the total amount of bread bakers in 

Ondangwa would fall within the range between 50 and 100. The market for bread selling was 

considered to be satisfied concluded from the results of the field study, i.e. the supply 

outweighed the demand for bread at that time. This could be an indication of a maximum size 

market in Ondangwa and lead to new estimations about a maximum size of the primary 

market.  

With a rough estimation of 75 bread bakers in Ondangwa, serving approximately 9,100 

people, there is one bread baker for every 121
st
 person living in an urban area. The 

calculations are based on data for the urban areas since this would seem to be the best place to 

run a business due to the constant flow of people. The total urban population of the four 

regions is 69,257 (see Appendix 2 – Statistics for the Four Regions of Interest) Assuming the 

same density of bread bakers in the urban areas in the chosen regions gives 572 bread bakers 

in the primary market segment. There is probably a larger flow of people through the urban 

areas since people living in the surrounding rural areas visit the cities but no accurate data of 

this has been found. Though this implies the market segment is larger than calculated above. 

The size of a potential pizza baking market was harder to estimate and required more 

prediction. It could possibly generate new customers and not just steal from the other food 

businesses. Assume the number of pizza bakers to satisfy the market‟s initial demand would 

be half of the bread bakers, i.e. the market would be half the size. That results in 286 pizza 

bakers to satisfy the primary market segment‟s initial demand. Though, since this market does 

not yet exist it could potentially grow and expand rapidly after launching.  
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Competing Products 

Competing products to the SBO would be the solar cooker that was encountered during the 

field studies and the solar oven used in the bakery in northern Namibia. However, this solar 

oven was not found or even heard of during the field studies. According to the research there 

was only one solar bakery in northern Namibia why this should not pose a large threat, neither 

to a traditional bread baking business or an alternative food business. The solar cooker that 

was encountered would pose a larger threat due to the similarity in design, price and the fact 

that it already was established at the market in northern Namibia. Though the function of it 

differed from the SBO and it was not considered and promoted to be a product to build a 

business around. For private use, the solar cooker had the upper hand compared to the SBO, 

due to the Namibian‟s cooking needs.  

5.1.5 The Manufacturing Part of the Value Chain 

The construction of the SBO put extremely high demands on qualified manufacturers. In the 

final concept five main materials were included in the design; glass fibre reinforced plastic, 

wood, glass, steel and sheet metal (Ljung & Pettersson, 2010) and great precision and 

thoroughness to achieve a high level of sealing would be essential for the product to work 

optimally. This could imply difficulties in finding local manufacturers without the need of 

education.  

5.2 The Energy Efficient Barbecue 
The work with the EEB was similar to what was done with the SBO. Many ideas about how 

to refine the design and functionality came up. The ones that were possible to actualize at 

place were implemented and evaluated through further tests. Tests, observations, 

demonstrations and interviews found the base for the following results. 

5.2.1 Refining of the Product 

The barbecue was merely a first stage prototype when it was handed over to this project. 

Many ideas on how to improve the barbecue emerged during the tests and those who were 

viable while in Ondangwa were done and tested.  

The Cooking Part of the Barbeque 

The round bars on which the pots were supposed to stand showed to be in the way of poking 

around and redistributing the firewood in the fire which was highly necessary to keep the fire 

alive. Two of them were therefore removed (see Figure 36 in Chapter 4.9.3). In all except one 

of the following tests this showed to be a positive alteration, but in one of the tests the pots 

were much smaller than previously and did not stand firmly on the round bars. Because of 

this, a different design on the position of the round bars is desired. The new design should be 

suitable for pots of all common sizes and still allow easy access to working with the fire.  

Sturdiness vs. Transportability 

During one of the tests the barbecue completely fell apart during usage, when meat was 

removed from the grid. This was before the barbecue was welded together and the reason for 

why it was decided to be done. Though, in one piece, the barbecue became more bulky and 

more difficult to transport. It was therefore debatable how the end product should be 
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assembled. It was found that this was highly dependable on how the barbecue was supposed 

to be used, i.e. its purpose. If it was to be a tenacious installation on the barbecues at an open 

market and not carried around, this was not an issue. What was sure was that if the barbecue 

was not to be a tenacious installation, it needed to be secured in some way in order not to fall 

apart and cause any damage or injury to persons or the surrounding environment during 

usage. Another aspect in the construction was that the barbecue should be foldable if it was to 

be carried around, making it easier to transport. This could easily be achieved by for example 

adding a simple security hasp (see Figure 38).  

 

Figure 38. Simple sketch of the security hasp principle. 

Barbecuing Tools 

The majority of the people observed in the field study used their bare hands to poke around in 

the fire or to move around firewood. When using the barbecue the embers often needed to be 

shoveled downwards on the tilted sheet metal part and then spread out on the grilling area. 

The fire constantly needed attendance and small adjustments. Thus, to avoid risks of burning 

two tools were obtained; A pair of tongs to move around the firewood and a long spatula to 

shovel down the embers (see Figure 35 in Chapter 4.9.2). These tools were proven to be 

necessary and useful but not optimal. The spatula could for example be a bit shorter, thinner 

and lighter than the one used during the tests. These tools could be included in the barbecue 

concept, first and foremost to avoid the users from getting burned, but also to set a good 

example and wean a possibly harmful habit among the people.  

The Material 

The manufactured prototype had many sharp edges that posed a risk of cutting the user. The 

sharp edges should therefore be adjusted in the manufacturing. Another aspect regarding the 

material that needed attention was the metal sheet in the bottom of the barbecue on which the 

embers was lying. It crumbled under the heat and became malformed. It should be tested if a 

thicker sheet of metal could resist the heat. Otherwise another choice of material for this sheet 

is recommended. 
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Different Heat Levels  

After the first test with the barbecue it was noticed that the grid was placed quite high above 

the embers, why the heat from it was not taken advantage of fully. Another level, at half the 

height was therefore added and until the ordered grid arrived, two smaller grids were used 

(see Figure 34). This was good since it was possible to have one grid at each of the levels, 

enabling different heating of the food. Though, it is debatable if this is needed since it was a 

bit more difficult to manage.  

The Ergonomics of the Product 

A problem with the barbecue that was found in this project was that if it was put on top of the 

brick construction that was available at the open market, the working area was too high for 

most people. The top of the pots were in the same height as some of the women‟s eyes. 

According to Bohgard et al. (2005), the working space for light manual work should be in the 

space between 50-100 mm below the elbows and 150-400 mm below the elbows for heavy 

manual work. The existing solution at the time of the field study had the grid placed 110 cm 

from ground level and the embers lying under it on a ledge 90 cm above ground level (see 

Figure 22, Chapter 4.5).  

5.2.2 Private Use 

The study showed that the barbecue could be suitable for private use, even though it was not 

the original thought. Many families grilled once in a while in their daily cooking and most 

definitely for special occasions. Barbecuing was strongly associated with parties and special 

occasions among all interviewees. The question was if an investment in this barbecue would 

pay off in the long run for private users, and in that case when it would start to pay off. This 

highly depended on how much firewood the barbecue actually saved compared to the then 

existing solutions. 

During all tests and demonstrations, the people who participated and the people who walked 

by all responded spontaneously in positive ways towards the barbecue. It had a simple and 

easily perceived fundamental principle which made the product easy to embrace and 

accessible for a wide crowd.  

The question that needs to be answered is if the EEB actually saves firewood and in that case 

how much. Closely connected to this is also the way it has to be used in order to save 

firewood and how close this is to how they traditionally cook in their homes. To be able to 

answer these questions thorough tests, observations and interviews needs to be performed 

further.  

5.2.3 Commercial Use 

The central question regarding the barbecue regardless of its final scope of use was if it really 

saved firewood, or under which circumstances it saved firewood. Future, more extensive 

testing would have to determine the efficiency of the barbecue. Supposed that the barbecue 

actually saved a great amount of firewood the product could have great environmental and 

economical impact as a product for commercial use.  
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The Energy Efficient Barbecue for Open Markets 

Throughout the development project with the EEB the focus has been the open markets in the 

northern parts of Namibia, i.e. the primary user segment and primary market. One potential 

business model for this segment that spoke for itself was the possibility to integrate it into the 

equipment at the open market. If the Town Council in Ondangwa would invest in the product 

and have them installed permanently on the open market and include them in the rent for the 

spots it would mean a less significant economical risk for the stall-holders. In this way, the 

stall-holder would not be obliged to make a large investment, but get the opportunity to pay a 

monthly fee for the spot and the equipment. The customer would in other words not be the 

BoP user who grills food, but the Town Council which in extension is the government. Kandi 

Jehova at the Town Council in Ondangwa was very keen on the idea why there was a 

possibility that the Town Councils in other cities would be interested as well. The people 

working in the Town Council had a relatively high education why it would be easier to 

explain to them why they should invest in the barbecues.  

A product like the EEB required education on the usage of the product. Having the Town 

Councils, who had responsibility of the open markets, as customers instead of the end users 

would be obviously advantageous also in this aspect. The responsibility of educating the end 

users could be, partially (in collaboration with) if not completely handed over to the 

respective Town Council. 

A comparison between the EEB and the way they cooked and barbecued at the open market 

during the field studies were made and the result of this can be seen in Table 5. The 

comparison showed that there are a few question marks to straighten out and that it is crucial 

to determine the value of the EEB for the end user.  
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Sales point 

Compared to 

existing 

solution 

Comments 

More effective (in terms of firewood) +(?) Needs to be determined. 

Reliability - Requires a longer start up time. 

Health issues (user‟s perspective) 0 
Approximately the same amount of 

smoke. Does not reallocate the smoke. 

Health issues (customers‟ perspective) + No barbecuing over open flames. 

More effective (produces more food 

faster) 
? 

Smaller grid. Big enough? More 

effective grilling of the meat? 

Easier to use 0 

Requires attendance more often but 

gather barbecuing and cooking at the 

same spot. 

Safer to use - 
The managing of pots poses a potential 

risk. 

Better tasting food ? 
Subjective. Differs from what they are 

used to. 

Total: 0 Neither better nor worse. 

Table 5. Comparison between the EEB and the way the cooking and barbecuing were performed 

during the field studies. 

Catering Businesses 

A lot of Namibian women managed catering businesses in their spare time, more or less 

seriously. Since all marriages and funerals were occasions when whole villages were invited 

and no one was denied, the family who hosted the social gathering often needed external help 

with the cooking. This market could be especially interesting for the EEB since barbecuing 

was so strongly connected with special occasions. Namibian people expected grilled meat at 

these occasions along with other cooked dishes. Many of the interviewees said that the 

product might be suitable for this purpose. 

Woman 5, one of the interviewees who managed a catering business had seen products like 

this before and knew how they worked (see Chapter 4.9.3). According to her the capacity, the 

quality and the portability was of great importance if she would consider buying one for her 

business. If the barbecue was to be proven to save a great deal of firewood it could be a 

money saver for these kinds of businesses, thus an obvious investment opportunity. Since 

they almost always grilled and cooked food at the same time in their work, which is a logical 

condition for the barbecue to be considered efficient, the barbecue have good chances to 

succeed in this market. 
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5.2.4 The Market for the Energy Efficient Barbecue 

The considered market segments that were identified are presented in Table 6 where they are 

listed after their evaluated potential.  

Primary Market 

Open Markets in governmental regime. 

Secondary Markets 

Commercial barbecuing customers (Small businesses including stall-holders in own regime, 

catering businesses). 

Private users. 

Governmental or private institutions/organizations (Schools, orphanages, prisons et cetera). 

Table 7. The identified possible markets for the EEB in the northern regions of Namibia. 

The market research for the EEB was from the beginning focused on the open markets in 

Namibia and the market for private usage. As the work progressed, a new market segment 

appeared and the private use segment turned into a secondary market. Within the commercial 

use, a primary market segment to focus on, defined by geographic area crystallized. This 

segment consisted of the open markets in Ondangwa, Ongwediva and Oshakati which were 

managed by respective Town Councils. By succeeding in this key segment the rest of the 

Namibian open markets in governmental regime could be targeted successfully.  

Even though a use for the product was identified in the private households, question marks 

remained whether the investment would pay itself off in a reasonable period of time. With a 

selling price of N$500 (Lindberg & Wärmegård, 2010) there was practically no BoP customer 

in Namibia that could afford an EEB, without saving for a long time. Neither was barbecuing 

a big part of their everyday life but more associated with special occasions and would not 

answer to a great need. Though, one selling argument could be that the product makes luxury 

food more affordable. Since no substantial market was found for the EEB for private use the 

focus was concentrated on the commercial use of the product, i.e. using the barbecue to 

generate income.  

Catering businesses were a common way through which many women in the region generated 

an extra income and the product fit well for the cooking needs in their work. Therefore this 

market segment was considered to be of high interest. If focus on this market segment would 

be of interest the preferable way to sustainably reach out to these customers would be to use 

the same approach as for the SBO, i.e. through organizations like CES (see Chapter 3.4.1).  

The primary market was the one considered to be the most beneficial to focus on at a first 

stage. The primary market in this case was chosen because the selling would be considerably 

easier with the government as a customer instead of BoP customers. The orders would 

probably be larger (e.g. for whole open markets at a time) and there would be a greater chance 
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to reach out to other geographical areas, thus a wider market by focusing on this market 

segment.  

Size Assessment of the Primary Market 

The size of the primary market in the selected region was known after the field study. Among 

the observed open markets, Oshakati was at the time of the field study the largest one but 

much more unorganized than the other two. Negotiations regarding the construction of a new 

open market in Oshakati, similar to the ones in Ondangwa and Ongwediva were ongoing 

during the field study. In total, there were 35 barbecue stalls in Ondangwa and Ongwediva 

and based on the size of the open market in Ondangwa and Oshakati, the new open market in 

Oshakati would at least have to include 30 barbecue stalls. This adds up to a minimum of 65 

barbecue stalls in these three cities.  

After succeeding in this region, the rest of the Namibian open markets in governmental 

regime could be targeted successfully. With an approximation of 30 open markets in Namibia 

and an average of 10-15 barbecue stalls at every open market, the next step would have a 

potential of 300-450 barbecues. 

Competing Products 

The only to the EEB competing product found was EzyStove. Even though it was not possible 

to grill meat on it, it was almost a finalized product at the time of the field studies and it had 

undergone tests that confirmed its efficient use of firewood. It was also already considered as 

an investment to the open markets by the Town Council in Ondangwa. This would pose a 

threat to the EEB since the areas of use for the two products would collide. For private use, it 

would be hard to motivate the customer to invest in two similar products why they are strong 

competitors in this market segment. The need for a stove is perceived as greater than the need 

for a barbecue, why EzyStove is believed to take a greater part of that market segment. 

Regarding the catering business segment the EEB appear as a stronger product since it 

facilitates barbecuing.  

5.2.5 The Manufacturing Part of the Value Chain 

The construction of the EEB was simple and beneficial for local manufacturing. In the final 

concept only two main materials were included in the design; sheet metal and round bars 

(Lindberg & Wärmegård, 2010). The material used was relatively easy to get hold of and also 

relatively cheap with costs of N$215 per barbecue (Lindberg and Wärmegård, 2010). The 

manufacturing methods required were also suiting for the existing knowledge and skills in the 

region. Local small scale manufacturers had already been located by CES which could 

possibly be used for the EEB in the future.  
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6 Analysis and Discussion 

This chapter presents the analyses and discussions regarding the result of this project as well 

as the performance of the project and different issues that have come up. It starts with the 

different aspects of the solar baking oven, followed by the same for the energy efficient 

barbecue and finally issues regarding the performance and of organizational nature. 

6.1 The Solar Baking Oven 
There is a lot to discuss regarding the performance of the field studies, the prototype and the 

conditions under which this project was conducted. This section attends the issues connected 

to the SBO. 

6.1.1 Demonstration at the Open Market 

When demonstrating the SBO with pizza there was a great response among people. The 

demonstration was considered a success but one question still remained afterwards; what was 

it that really drew their attention? Was it the SBO or the pizza? Or was it the two white 

students standing at the open market giving out free food? It was probably a little bit of 

everything but the test was aimed to find out what they thought of the provision and in that 

sense it was considered a success. It also drew a lot of attention and information about solar 

ovens was in some sense spread which is also considered a small victory.  

6.1.2 The Prototype 

When the prototype was received, it was a bit broken (the reflecting foil). It worked but not 

with its full potential why it had to be fixed. This took time and energy from other 

assignments that could have been done on other parts of the project. Despite this it was not 

only negative since the disassembling led to some insights about the construction and 

questions about maintenance, which probably would not have come up otherwise.  

After testing and using it for a while it became clear that the prototype had to be improved in 

many ways before it would be in question to put it on the market. This had the consequence 

that this project had to base the result on assumptions on the product, but the product now has 

the chance to be improved before launched. This is exactly what an iterative process is all 

about and shows how important it is that different functions have a good communication. It is 

only when that is achieved that the process can be effective.  

6.1.3 Possible Markets 

The SBO is designed for the traditional bread uumboloto woshiwambo. Even though the SBO 

solves health and deforestation problems, we cannot see a sustainable economical solution as 

it looks today. The SBO is too expensive to motivate an investment for the targeted group, the 

BoP. This is a strong argument for either making the SBO much cheaper or expand the area of 

use, or preferably both.  

6.2 The Energy Efficient Barbecue 
There is a lot to discuss regarding the performance of the field studies, the prototype and the 

conditions under which this project was conducted. This section attends the issues connected 

to the EEB. 
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6.2.1 The Prototype 

There were a lot of factors or problems which made it complicated to determine the 

barbecues‟ efficiency fairly. The efficiency of the barbecue was based on the principle of 

multitasking, i.e. if the cooking plates on it were not used it was no more efficient or less 

efficient than the existing solution. One fact that was discovered during the observations at the 

open market was that cooking with pots was not a constant process. The access to electricity 

without additional cost (the electricity was included in the rent) and electrical hot plates 

complicates the efficiency calculations. In order to assure the energy efficiency of the 

barbecue, we think a thorough front-end analysis has to be made for the cooking and 

barbecuing on the open markets. In the cases where the barbecue will be used in other 

purposes, for private use or for catering, the same method should be used to ensure the energy 

efficiency. 

6.2.2 Possible Markets 

The EEB was designed for the open markets and this is here considered to be the best first 

step for the product. The financing is solved by purchases by local authorities instead of the 

BoP. But the benefit is on the BoP. What complicates this though is the EzyStove that was 

further ahead in the development process and considered for the open market in Ondangwa. 

This means that the barbecue has to be better marketed than the EzyStove. But the two 

products belong to the same organization in Namibia; CES. So it all comes down to what 

priorities CES is doing regarding these two products.  

6.3 Performance of Field Studies 
The field studies performed in this project was conducted with methods suggested in literature 

but there are still some issues we think needs to be addressed regarding on how the field 

studies were performed. This is discussed in this section.  

6.3.1 Ethics 

As explained in the theory section of this report, it is very important to be aware of the ethical 

issues when performing a project like this. The means are not justified by the goal. You 

always have to reflect over whether an interview or observation or test or whatever action is 

done is necessary, if it puts the participants in an awkward situation or gives them false hopes 

of gaining something on it. And even if these questions are discussed and considered there are 

no exact rules to go after. It is always a levelling between the interests of the project and the 

interests of the participants. Sometimes they might be the same, but far from always. We 

think it is important to always be honest and clear about what you as a researcher are doing, 

what your aims are and what conditions that are applied.  

6.3.2 Performing Tests at the Open Market or With Similar Conditions 

While testing the barbecue at the open market, one interesting factor was discovered which 

made it hard to carry out the test. It was hard to perform a test at the open market without 

imposing an economical risk or disadvantage on the women who made their living on their 

businesses there. Woman 2, who was supposed to test the grill for commercial use, could not 

afford to lose customers while performing the test. A proper test would be if she could have 

used the barbecue as the only equipment for a whole day and had tried to produce all her food 
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using only the EEB but this was impossible unless you could offer some kind of security. 

How you do this practically and fairly and without interfering with the motivation of really 

trying out the prototype properly, is a tricky question. A generally slow day was picked for 

the test but even then it did not work as desired. The desired result for this test was to find out 

if the prototype worked efficiently and satisfied all their needs in commercial barbecuing and 

the only way to find this out would of course be to try it in that environment, which causes 

problems. With a limited budget in the project space for economical security for people 

testing prototypes was also very hard to find.  

6.3.3 Validity and Reliability of the Sources 

An aim from the beginning of this project was to have an iterative process with evaluations of 

validity and reliability. Apart from the information gathered in the pre study, the sources used 

during the field studies were the most important to evaluate. What interests does this person 

have? Is he or she telling the truth or what they think we want to hear? What does this person 

represent? Is this representative for the targeted market segment? It is of course difficult to be 

sure of some of these questions. It has to be a valuation of the current situation, getting to 

know the backgrounds of the people involved and to be critical about everything. Something 

that is preferred is to seek many different sources that confirm each other in order to confirm 

the collected data. This might as well strengthen the solution that the information can be 

derived to fit a whole market segment. If we are going to look at this project critically, this 

was not entirely achieved with investigating the way the traditional bread was baked. Only 

one observation was done and complemented with questions to other women selling the same 

bread confirming they baked it in the same way. But it was an observation which showed 

exactly how Woman 7 baked her bread. The insecurity lies in the conclusion that everybody 

bakes the bread in the same way. The reason for this was the limited amount of time spent in 

field.  

6.4 Structure of the Project 
A discussion that came up during the time in Namibia was where the ideas for the projects 

should come from. Our view is that it would be optimal if the problem formulation came from 

someone in Namibia or CES, like some of the projects have been. It would be easier to run a 

project that could be of real use for people in Namibia and the chance of it leading forward 

would be larger. The aim from our side is of course that a project like this would actually be 

of use and continued on after we leave it.  

The product development projects in Namibia have been very limited in time. The first period 

of getting settled and getting to know the culture is very important for the success of the work 

and cannot be shortened. This has caused that almost all the projects has not had any time for 

proper testing. The projects have generated prototypes without testing. In some cases a 

desired final concept on paper which does not even get built. This causes the projects to go 

round and round without getting anywhere. If the aim is to commercialize the products the 

projects has to get further while in Namibia. One way to do this is to recommend the projects 

to generate ideas or concepts based on their pre-studies while still in Sweden and before 

departure put higher demands on testing. On arrival the projects should start the work with 
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building a first prototype based on the concepts generated in Sweden, while getting to know 

the culture. Then the testing on the first prototype should begin and after evaluating th 

Conclusionse building of a second prototype based on that evaluation could follow. Finally, 

user testing with the second prototype should be performed before leaving the country. This is 

an optimal scenario but you have to keep in mind that everything takes so much more time in 

Namibia. It is like the country feeds on your time. But it does not change the fact that the 

projects need to get further while in Namibia.  

We recommend that an as big part of the field studies as possible are based in the current 

region, in this case northern Namibia, and not in big cities like Windhoek. Even though things 

move slow and some things are hard to get hold of you gain so much more by being close to 

the end user and we think the projects have a greater chance of getting further the longer time 

is spent on the field.  

We would like to recommend future projects to budget for hiring a car during the whole time 

spent in field. It is almost impossible to get around without a car due to the long distances. It 

is also wise to budget for unexpected occurrences.  
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7 Conclusions 

This chapter summarizes the conclusions that were drawn in this project. The conclusions are 

divided into sections regarding the solar baking oven, the energy efficient barbecue and 

micro finances. 

7.1 Solar Baking Oven 
1. The SBO was definitely applicable in northern Namibia but it is strongly 

recommended that the possible use is expanded to include other types of food than just 

traditional bread since that opens up a larger market and enables a larger potential for 

a profit-driven business. 

2. The first step now has to be to manufacture and test the final concept that was the 

result of the parallel project (Ljung and Pettersson, 2010) to evaluate aspects like 

manufacturing and usage.  

3. When the concept has been evaluated, the best way to proceed would be to launch a 

pilot project where for example ten end users would test the oven for one year. The 

main aim would be to study the possibility to start a business with the product, where 

aspects like usability, reliability, production capacity, attractiveness of possible 

provisions and attitudes towards the product and the food made in it would be 

important.  

7.2 Energy Efficient Barbecue 
1. The barbecue has to go through tests to validate the thesis that it is energy effective. 

2. The primary market for the barbecue would be for it to be a part of the barbecuing 

facilities at the open markets. This way the investments would be done by local 

authorities like Town Councils and not by private persons. 

3. Another market that has potential is the catering businesses since the types of food 

made on the EEB is closely connected to special occasions where catering is common.  

7.3 A Sustainable Approach to Implement the Products  
1. The responsibility for the projects should lie with a local organization in Namibia and 

not with KTH in Sweden. In this case it would be CES since they have been involved 

in all projects regarding the SBO and the EEB and are based in Ondangwa.  

2. To solve the financing problems for private persons, micro credits are a good solution 

if they are combined with education, guidance and support. HiH and CES are working 

with SHGs and this would be a good way to create credit worthy customers.  

3. The pilot study gives possibilities for master theses in the future where one project 

would plan and start up the pilot study and the other one would close and evaluate it.  
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8 Further work 

8.1 The Solar Baking Oven 
The first step that has to be taken now is to manufacture a prototype of the final concept of the 

SBO, which is the result of Ljung and Pettersson (2010). This concept has never been 

manufactured or tested why it is crucial to proceed with the product. To be able to do this, 

CES needs to get the ownership of the product/project. This would enable the continuity and 

presence needed. 

If the concept is confirmed to work as expected the next step should be to test the product 

further in a sharp project. This should be launched as a pilot project that aims to answer 

questions regarding the possibilities to start different types of businesses with the SBO and 

identify key factors for failure or success.  

The pilot project should be launched in the primary market sector and run by CES. Two 

master thesis projects are suggested to assist this pilot project; one to plan and launch it and 

one to close and evaluate the outcome of it. CES will carry out the maintenance during the 

time between the master thesis projects. 

The size of the pilot project is recommended to be constituted of 10 SBO-testers and last a 

year to cover all seasons. 

8.2 The Energy Efficient Barbecue 
The EEB needs further testing and development before any decisions about future strategic 

moves can be decided on. Its efficiency in terms of saving firewood is central and needs to be 

determined in a future project and possibly improved. Another area in the development work 

which needs addressing is the health issues for the users. If the major problem for the users of 

constantly being exposed to smoke could be solved, investors like the Town Councils in 

Namibia would have an even higher interest in EEBs. 

When the development of the EEB is finalized, this report serves as a valuable foundation for 

a second follow up project. A pilot project concentrating on the recommended primary market 

segment described in this project and an evaluation thereof.  

8.3 Other 
A recurring scene during the field study was the young women, some even pregnant, cooking 

over open fires inside more or less closed huts with no opening to let the smoke out. Some 

always cooked inside or under roof, some only during the rainy season or when they needed 

the shade. Another disturbing fact was that this might actually strike small children the 

hardest because they are the ones sitting along the walls on the floor inside these huts. When 

the smoke is hot it rises to the top of the hut, then it cools off and start to sink down along the 

sides to give room for the hot smoke in the middle. This might be something to build a master 

thesis project around. 
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Appendix 1 – Risk Analysis 

The calculated risks involved in the project with potential consequences and measures taken 

are presented in Table 1. 

Table 1. Calculated risks in the project, with potential consequences and measures taken. 

 

  

Risk Consequence Measure 

Shortage of time in Namibia. 
Not enough time to collect 

sufficient information. 

Detailed pre study and thorough 

project planning. 

Scarceness in the collected 

information in Namibia. 

Hard to get hold of information 

in retrospect. 

Detailed pre study, thorough 

planning and rigorous 

documentation. 

Communication difficulties due 

to linguistic and cultural barriers 

in Namibia. 

Misinterpreted information 

leading to incorrect results. 

Use interpreters and gain 

knowledge about the local 

culture. 

The results from the two 

parallel projects are not what 

were expected. 

No finalized products to apply 

the result on. 

Clear and continuous 

communication between the 

projects. 

Adapting the result after 

different products than what are 

developed in the other projects. 

The results might have to be 

further adapted. 

Clear and continuous 

communication between the 

projects. 

Illness among the project 

participants. 
Lack of time. 

Preventions in the form of 

vaccinations and carefulness; 

simple actions like washing 

hands in alcohol regularly. 

Exceeding the budget. 
No possibility of performing the 

field studies as planned. 

Detailed budget with room for 

unexpected occurrences. 

Loss of material and 

information. 

Difficulties to finalize the 

project. Poorer results. 

Taking necessary precautions. 

Keeping backups. 
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Appendix 2 – Statistics for the Four Regions of Interest 

The four regions that were isolated as an interesting market segment are presented with some 

statistics in Table 2.  

 Region 

  Omusati Ohangwena Oshana Oshikoto 

Population 228,842
[1] 

228,384
[1] 

161,916
[1] 

161,007
[2] [3]

 

Population in 

urban/rural 

areas [%] 

1/99
[1]

 1/99
[1]

 31/69
[1]

 9/91
[2] [3]

 

Population in 

urban/rural 

areas 

2,288/226,554 2,284/226,100 50,194/111,722 14,491/146,516 

Capital Outapi
[1]

 
Eenhana

[1]
   

(9000)
 [6]

 

Oshakati
[1]

 

(33,618)
 [5]

 

Omuthiya
[4]

 

(2242)
 [7]

 

Cities with 

known Town 

Councils 

(population) 

 Outapi
[1]

 

 Okahao
[1]

 

 Ruacana
[1]

 

 Oshikuku
[1]

 

 Eenhana
[1]

 

(9000)
 [6]

 

 Helao Nafidi
[1]

 

 Oshakati
[1]

 

(33,618)
 [5]

 

 Ongwediva
[1]

 

(9,654)
 [5]

 

 Ondangwa
[1]

 

(9,124)
 [5]

 

 Omuthiya
[4]

 

(2242)
 [7]

 

 Tsumeb
[3]

 

(12,190)
 [5]

 

Cities with 

known open 

markets 

(population) 

 Okahao 

 Oshikuku 

 

 Eenhana 

(9000)
 [6]

 

 Oshikango 

(2,658)
 [5]

 

 Oshakati 

(33,618)
 [5]

 

 Ongwediva 

(9,654)
 [5]

 

 Ondangwa 

(9,124)
 [5]

 

 Omuthiya 

(2242)
 [7]

 

 Tsumeb 

(12,190)
 [5]

 

Table 2. Statistics for the four regions. 

[1] Association for Local Authorities in Namibia, 2008b.  

[2] Republic of Namibia Oshikoto Regional Council, 2008.  

[3] Association for Local Authorities in Namibia, 2008a.  

[4] Namibian Sun, 2010.  

[5] Geografi.nu, 2010. 

[6] The Namibian, 2006.  

[7] Falling Rain Genomics, Inc., 2010.  
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Appendix 3 – Pizza 

The suggested ingredients and cost for a pizza are presented in Table 3. 

 

Pizza Ingredients and Costs 

Ingredient Cost/pizza 

Flour N$2 

Yeast N$1.5 

Cooking oil, salt, other spices N$1.5 

Pizza Tomato Sauce  N$9 

Ham N$5 

Mushrooms N$4.50 

Cheese N$9 

Total Cost / pizza N$32.5 

Table 3. The table shows suggested ingredients for a pizza and costs. 

During the demonstration at the open market in Ondangwa a price enquiry of how much they 

would pay for a pizza slice was done. The result from this is presented in Table 4. 

Statistics From Price Enquiry 

Price N$6 N$7 N$8 N$9 N$10 N$11 N$12 

Number 

of people 
5 3 10 2 10 0 1 

Table 4. The table shows the statistics from the price enquiry for pizza. 

 


