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Abstract

This is a master thesis in Industrial Design Engineering written at the Department of
Industrial and Materials Science, in the end of 2020 and beginning of 2021.

Almost three billion people use some kind of fuel to cook over open fires and as a
result breathe in harmful smoke, which causes millions of deaths each year. Engineers
Without Borders have initiated a project concerning solar cooking, since making use
of free and available solar energy as a source when cooking has proved to both help
fight poverty and decrease the risk of exposing the users toKlamggehas been

the centre of operating solar cookers in East Africa and it is decades old in the
country. Despite this much less than 1% of the population uses it. In this project an
extengrse take on the situation of today in Kenya has been made in order to identify
obstacles to solar cooker diffusion. The aim of the project was to increase the
understanding of todayods wuser situati
contribute to an treased solar cooking diffusion in Kenya.

Overall, the project followed a workflow of design thinkitty iterationsof the

various phaseshrough the theories of diffusion of innovations and domestication,
user issues connected to the usage of solkersavere investigated. Some of the
methods used for conducting the research was analysing previous solar cooker
project evaluations, collaborating with representatives from organisations engaged in
solar cooking and interviewing the targeted usere$hised in different identified
problem areas, such as the material and the construction of the solar cooker being
too vulnerable in order to withstand the user environment.

The intention of the presented user journey was to give a vivid description of th
situation of today with the solar cooker and target group put in a realistic context.
Three design concepts were created in an attempt to solve the most prominent
product issues. One final concept was chosen, mainly because of its durability
propertiesThe concept was named JiKoni (jiko=stove and koni=cone) and it is a
type of panel solar cooker called conical cooker. The conical cooker was chosen since
that type of cooker suits the geographical placement of Kenya in relation to the sun.
The conical co@t was also considered to have great development potential, seeing
that there are few but appreciated versions available today. JiKoni was created to
withstand the user environment and to make the user feel safe to leave it during its
time-consuming cook@n The concept is estimated to be more expensive compared

to solar cookers that are usually used today but the benefits of a more durable cooker,
in terms of e.g., being able to keep it for a longer period of time without frequent
need of repairs, are meém outweigh the price. This is meant to decrease the
diffusion of solar cooking in Kenya since a product that could be used more also will
be more exposed to others. The more the product is visible and appreciated, the more
likely it is that other peophell be willing to adopt it.
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1. Introduction

This chapter presents and describes the background of the project follissved by
purpose, aim and objectives. Research questions are defined to clarify what the
project wanted toexamine. Moreover, demarcations that have been taken into
account during the project are presented.

1.1. Background

Today approximately four billion peoplehia torld struggle to afford everyday
necessities (Rosling et al., 2018). The United Nations are engaged in trying to end
world poverty (United Nations [UN], 2020). They have put together 17 global goals
(known as Sustainable Development Goals) aimecttowards a better and more
sustainable future for all. Engineers Without Borders (EWB) isgyavesnmental
organisation that works both locally and globally with projects connected to the
Sustainable Development Goals (Engineers without borders 208aerEWB is

involved in areas concerning energy, waste management, water, sanitation, food
production and processing @ell adigitalization in lovincome areas and has
initiated a project concerning solar cooking.

EWB states that Kenya is one of f&ces where they operate and where solar
cooking is rather commamdalso rated as the 13th out of 25 countries in the world

in terms of solar cooking potential. According to Solar Cookers International (2021),
Kenya has been the centre of operatitag sookers in East Africa and is decades
old in the country. Despite this much less than 1% of the population uses it (Kairu,
2019).

Solar cooking is an old method that uses the energy of direct sunlight to heat and
cook food. It has been utilised iffatent parts of the world to gain both economic

and environmental advantages (Solar Cookers International [SCI], 2018). According
to SCI (2018), making use of free and available solar energy as a source when cooking
has proved to both help fight poventyg @lecrease the risk of exposing the users to
danger. Almost 3 billion people use some kind of fuel to cook over open fires and
thereforeisk to breathe in harmful smoke. Tasin turn caused millions of deaths

each year.

Introducing solar cooking has shown to contribute to all the 17 United Nations
SDGs.However, dspite the many benefits of gwutionthere are a number of
obstacles for solar cooking diffusion (Hjalmarssolarneback, 2020). The
technology has existed for at least 70 years but papers, research and documentation
at the academic level are few. Even though there is a gap in the research concerning
the use of solar cookers, therdimiteddata that states fnems associated with

why the full potential of solar cooking has not been reached (Hjalmarsson &
Karneback, 2020). A major issuthdgsigh believed to befailure to consider and
integrate local needs, culture and perspedtivaedition, he existingolar cooker

solutions require major changes concerning the cooking behaviour of the user and
changes in the daily routines in general. For instance, it cannot be expected that the
users will start to cook outside when they are used to indoor cooking.



There is also a problem with the image of solar cooking (Hjalmarsson & Karneback,

2020). Many people, though seemingly very poor and with few apparent options, still

wish to hang on to their sense of personal dignity, no matter how constrained that

this mightappear. Solar cooking is not seen as an appealing or glamorous way of

cooking food. This | eads to an image of sol ar
It isthereforenot attractive to the intended target group (who do not want to be seen

as poor).n this context, people will be disinterested in solar cookers because of the

stigma associated with them.

In summary, the data that do eXmtlimited number of articles and project
evaluationsindicates that the obstacles to solar cooking adopticonapéex and
need further investigation in orflarus o fully understand the situation. Therefore,
there is a need to further examine the situation vinichin,calls for adequate user
studies.

1.2. Purpose

The purpose of this project was to increahseusage of solar cookers among
economically disadvantaged people in Kemy&erebgontribute to better health

and environment and to economic growth in the long term for these people. By
developing the product with consideration to previously ovedlaskects, the idea

was to deliver a solution that to a greater extent meets the needs of the intended user.
An increased utilization of solar cooking would benefit, not only the individual, but
also contribute to a more sustainable world as a whole.

1.3. Aim and objective

The aim of this project has been to, in cooperation with Engineers Without Borders,

i ncrease the und dr)situateomahd segelopd conteptdtaty 6 s us e
intends to contribute to increased solar cooking diffusion in Kidwyabjective

was todefinethe user context and develop one or sedesdgjnconcepts, with

adequate representation and explanations, representingphtvissues sould be

solved.

1.4. Research questions

The main question guiding the process wdslttwing:

How can (some of) the problems connected to the product usage be solved in order to get more
economically disadvantaged people in Kenya to adopt the solar cooker as a part of their everyday life,
in a way that benefits their living situation?

In order to be able to answer the main research question, the following subset of
guestions were explored:

- What does the solar cooking situation look like today in Kenya and why is
the solar cooker not a bigger part of their everyday life?

- In what way can a solar cooker become a natural part of already existing
cooking practices?

- What are the local needs, culture and perspectives and hogectattbes
be considered when developing a new solution?

- What are the aspects that have resinitednegative user perception of
todayds pr odseadpettedansideredannen tdevedoping a

cooki
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new concept in order to avadnegativand achieve a desirgubsitve
perception?

1.5. Demarcations

The target group within the project has been lirtot@eople living in Kenya on
income level two, although solutions may apply to other countries with similar
conditions. Unfortunately, field studies were not possible to carry out due-to covid
19. Furthermore, lte concept solution is presented as visutlisexplanations,
without any fulkcale prototypes.

The project did not address manufacturing and cost analysis in detail. The target
group has limited economic resources but there are cheap solutions offered today
that still do not get adopted dueheirshortcomings as a product. Instalments are
becoming more usual and can make it possible for people to buy a product that
originally would have been too expensive. With that being said, the cost of the
product was taken intoconsiderationput it was not a deciding factor when
developing concepts.



2. Theoretical framework

The theoretical framework consists of the theory of diffusion of innoyRigyes's,
2003)and the theory of domestication (Silverstone & Mansell, 1996). The theories
explain how new ideas or innovations are spread and approached by society. This
project has called for special attention to parts of the theories which concern the
interactions bateen products and people. The theories slightly overlap each other
why it has been necessary to combine them in a suitable way, as illustrated in figure
2.1.

The diffusion of innovations theory focuses more on the path towards a decision to

either adopor reject a new idea, where domestication targets the actual usage that
occurs when the individual owns the innovation. Together they describe the different
steps that the user might experience before obtaining the product and when

interacting with it, ahg with the relationship that is built between user and product.

The first stages of the theory of diffusionpai@ conditions, characteristics of-the decision
making unit (knowledgeastdge)ceived characteristics of the innovatioagpgrsuasion s
which are taken into account in this project. Thereafter, the domestication theory
follows with the four phases which appropriation, objectification, incapdration
conversion

Diffusion Domestication

Prior conditions

1. Previous practice

2. Felt needs/problems
3. Innovativeness

4. Norms of the social
systems

> Knowledg>> Persuasion> >Appropria19>0bjectificati>r>Incorporati>> Conversio>

|

Characteristics of
the
decision-making
unit

1. Socioeconomic
charcteristics

2. Personality
variables

3. Communication
behaviour

Perceived
characteristics of
the innovation

1. Relative
advantage

2. Compatibility
3. Complexity
4. Trialability

5. Observability

Figure 2.1

The theory of diffusion of
innovations (left) and the theon
of domestication (right)
combined. Adapted from
(Rogers, 2003; Silverstone &
Mansell, 1996).



2.1. Diffusion of innovations theory

The dffusion of innovations theory, developed by Everett Rogers ird&8éhes

how a new idea or product spreads among a population in a social system over time.

The outcome of this diffusion is that people, as part of the social system, either adopt

or reject the innovation (Rogers, 2003). According to Rogers (200®8)n éslapt

decision that an i ndiavulusedaninhosakionasthehbedt i s descri bed as
course of action availakllep . 57) . This means that i ndividual s chancg
and do something differently than what theg thane beforg¢he adoption.

In order for the individual to either adopt or reject a new idea, he or she goes through
a decisioimaking process, which begwith an individual getting introduced to a

new idea (Rogers, 2003). Throughout the process, a number of istiasaatéct

and shape the attitude of individuals towards a decision of adopting or rejecting the
innovation. The decisianaking process of an innovation is divided in five steps but

in this project, only two steps of the decisiaking process are ¢akinto
consideration.

In the process of introducing and adopting an innovation, it is of high importance

t hat individual s ar e informed about an innovationos
disadvantages in order to reduce arising uncertainties of the innovation (Rogers,

2003). This mlts in making the individuals aware of the eventual consequences

arising when they seek information about the innovation. This in turn results in a

reduction of uncertainty of the innovation. Uncertainty is regarded as an obstacle to

the adoption of innations.

Presented below are characteristics and attributes influencing the process of an
individual 8ds journey towards deciding to either accerg

2.1.1. Adopter categories

An important concept in the theory is adopter categhdepter categories refer to

a division of a soci al system6s members based on th
innovation is being adopted (Rogers, 2003). The categories can be divided into two

main groups, the earlier adopters (innovators, early adopters andjeatyy and

the later adopters (late majority and laggards) (Rogers, 2003). The first group of

adopters are more likely to experience new innovations and either hold leadership

roles in the social system oréigwod interaction with other peers (Sat@e).

The second group is defined as more sceptical about innovations, waiting for others

to adopt it and also hmamorenegative attitude towards change (Sahin, 2006).

2.1.2. Prior conditions

Prior to the process of decisimaking of an innovation, thesee a number of

conditions that affect the upcoming process (Miranda et al., 2016). Relevant prior

conditions ardelt needs and proldechsorms of the social sy=sttmmeeds and

problems refer to considerablpodwthortcomings of today
Lastly, established norms of the social system refers to common behaviour patterns

and values among individuals (Rogers, 2003).



2.1.3. Knowledge stage: Characteristics of the decisimaking
unit

The process when an individual is introduced to thkemoe of an innovation is

called th&nowledge Staggers, 2003)ccording to Rogers (2003), it is here where

the individual investigates the existence of the new idea by addressing what the
innovation is, how and why it works. The stage also inptrdesal characteristics

that affect the decisianaking processcommunication behaviour, socioeconomic
characteristiocdpersonality varigBleseida et al., 2017)

Communication behaviour

Individuals in the social system have diffaemimunication behaviaufRogers,

2003). Rogers (2003) discusses and compares the communication behaviour among
different adopter categories and how it affects their deuigkong in terms of

either adopting or rejecting an innovation. Social parinipatl interconnections

through interpersonal networks are among the factors that affect individuals in this
stage. Rogers (2003) describes that later adopters are less exposed to mass media and
less engaged outside their own social system. They ledarrmasowf the
innovations via close relations such as friends and family members. He also discusses
the importance of leadership among early adopters, who are highly capable of
influencing their neighbours and friends.

Socioeconomic characteristics

Accoding to Rogers (2003), generalized socioeconomic characteristics are more

complicated to apply on individuals. Formal education and social status are among

the factors that have an i mpact on individual s® oppoc
innovation. Howevespome innovations require high initial investments to pursue an

adoption and unlike individuals among later adopters, innovators have the economic

benefits to cope with higher levels of uncertainties.

Personality variables

Similar to socioeconomic chaesistics, personality dimensions are tricky to
measure (Rogers, 2003). A few personality characteristics among the different
adopter categoriesan though be anticipated according to Rogers (2003). For
instance, later adopters tend to be more dogmatiedHg adopters. Rogers (2003)
ascertains that highly dogmatic individuals have a hard time welcoming new ideas due
to strongly held beliefs and habits. Individuals holding on to their beliefs and values
might prevent them from seeking for change anekistence of new ideas.

2.1.4. Persuasion stage: Perceived characteristics of the
innovation

ThePersuasion Stizgeribes the formed negative or positive attitude of an individual
toward an innovation (Rogers, 2003). In this stage and compared to the former stage,
the individual is rather emotionally than cognitively involved. During this phase, the
individual is ffected by a number of factors that determine the rate of adoption in

the decisiormaking process. These factors are called perceived characteristics of the
innovation and are presented belowredstive advantage, compatibility, complexity,
trialabilitgnd observability

Rate of adoption is the relative speed of an innovat.i
is usually measured as the number of adopters in a defined period of time (Rogers,
2003).



Relative advantage

According to Rogers (2003), relativeaathge is hownuch more efficient an

innovation is considered to be in comparison with existing solutions, for instance in

terms of economic profitability, initial costs, social prestige, and comfort factors.

Some innovations are adopted to result in tieduof occurrence of unwanted

future events. These are called preventive innovations and have a slower rate of

adoption due to difficulties in perceiving innovatior

Compatibility

Compatibilityconcerns the extent to which an innovation is regarded as consistent
with current values, traditions, previous experiences and potential user needs (Rogers,
2003).The more compatible, the quicker the adoption

Complexity

Complexity characterizes therdego which an innovation is perceived as difficult

to understand and use by an individual (Rogers, 2003). A higher degree of complexity
can lead to a slower rate of adoption.

Trialability

Rogers (2003) describes trialability as the degree to whithvatian can be tried

and tested by individuals. The more an innovation is trailable, the less the uncertainty
and the quicker it may be adopted.

Observability

Observability is the degree to which the results of an innovation are visible for
individuals (Rogers, 2003). The more the results are visible, the more likely the
uncertainties are eliminated and the quicker the innovation is adopted.

2.2. Domestication thery

Domestication theory igitially an approach in Science and Technology Studies
(STS) and media studies that descthm processes by which Information &
Communications Technologies (ICTs) are 'tamed' or appropriated by its users
(Berker et al., 2006t has been used to examine how people adopt or use technology
in a particular way, and to examine constraints and pressures that inhibit adoption.
The theory originally derives from anthropology and consumption studies, disciplines
that explain how gds and possessions enter into our lives and what symbolic
meaning they have (Haddon, 2011).

Domestication theory focuses on the dynamics between user, environment and a
product (ICT) and how this dynamic can be analysed economically, culturally and
socidogically/politically (Silverstone & Mansell, 1996). When there is interaction
between the former it is often possible to observe a domestication process. The
overall process is that the product is being integrated into the structures, daily
routines and alues of users and their environments (Berker et al., 2006). User,
environment and product all need to adjust to one another throughout the process
in order for a domestication process to be fully completed. Sometimes the interaction
comes to an end ancethroduct does not get fully domesticated, e.g., due to the user
not being satisfied with the product (Carter et al., 2013). If more and more people
feel like this then the overall development of the product will halter, leading to an
even more alienatetbduct with few users.



2.2.1. Appropriation

The first step in the process is called appropriation and describes how an artefact
moves from just being a commodity to being an actual possession (Falck &

SchnedleSgrensen, 2018). This happens when a consumex progduct and

brings it home. By leaving the formal and entering the moral economics of the

household, the product is now a part of a household and is physically and

symbolically accessible by the people living there. It is of interest to investigate and
consider how the product enters the home of the user. Depending on where you live
you might have access to certain distributors, which affects what kind of products

you decide to appropriate.

2.2.2. Objectification

In the second phase the user and the environment change to fit the product better
(Carter et al, 2013). The artefact is not only given a place, but also a role within the
aesthetic environment of the household. This type of positioning of the product
reflects the values, tastes, and style of the product owners, since these all influence
the choices made. It could also give an insight into which parts of the home that are
private or shared, or whether it is targeted at adults, children, male, or female withi
the home.

An object could aesthetically be afitedld belonging to the home environment and
therefore be displayed in a way that is not only justified by functionality of the object,
but also its mere style (Berker et al., 2006). The surroundiogneent is already
established before the instalment of the object, but it is not fixed and can be
rearranged to suit the changed conditions, though there could be aspects of a
household that restrict certain places from being a possible fit. For ek#maeple,
product requires electricity, then a room without a power outlet might complicate the
usage to such an extent that you chose to place it somewhere else.

2.2.3. Incorporation

If objectification represents placing, then the equivalent term for inconporatio
would be timing (Silverstone & Hirsch, 1992). This phase describes how the artefact
is incorporated into the everyday life of the household by becoming a part of a regular
routine and time structurét emphasizes the actual usage of the product. When a
routine like this is established, it is possible to see how the product is utilized by the
user and what kind of activities it is a part of (Carter et al., 2013).

It is possible to see improvements that could be made to the product when looking
at how he user tries to incorporate the product into their life (Berker et al., 2006).
People often find ways to overcome shortcomings of the product, e.g., by modifying
the product or changing their own behaviour in order for the product to work better.
This isusually a sheterm solution since the product is not always designed for these
alterations and can give unforeseen consequences in the long term. A successful
closure of this phase would mean that issues like these have been overcome (Carter
et al., 2003 This does not automatically mean that the following pbagetsibas

not been entered by the user. Aspects connected to conversion could still be
experienced by the user, even though issues that are typical for incorporation still
arise.



2.2.4. Caversion

With conversion the object is communicated both symbolically and materially by the
user to the public world (Silverstone & Hirsch, 1992). The product could give an
indication of the values of the household for external visitors and represent the
identity, judgement, taste, and style of the household (Carter et al., 2013). This is the
phase where users within the household may come to define their relationship to the
product. It is also where activities such as maintenance of the product otcurs. Suc
subroutines might be buying disposable items that belong to the product, repairing
broken details, replacing parts or thoroughgoing cleaning.

2.3. Summary

The theory of diffusion of innovations explains important factors when introducing
the produc(i.e. slar cookerjo people. The chosen phases of diffusion are utilized
and presented asnditions prior to solar cooking, characteristics of the decision making concerning
the solar cooked perceived characteristics of the sdlae q@iaiess will Ipeto

establish how the life of the user looks like before obtaining the solar cooker and
what kind of aspects that influence the initial reactions to learning about it. In
conditions prior to cotkingill be explained what kind of context the potential user

is currently operating in and issues that arise independent of the solar cooker. With
characteristics of the decision making concerningnliebsctstadsisked how the
potential useehlrns about the existence of the solar cooker and how their personality
affects what they think about it. parceived characteristics of cheksnidir be
presented what potential users think about the solar cooker and how useful it could
be for them.

The theory of domestication should facilitate the understanding of what happens
when the user owns the product and uses it. The four main phapesogmation of

the solar cooker, objectification of the solar cooker, incorparkéiandédaheesslanco

of the solar coakdrcompose the structure for the forthcoming research concerning
domestication, allowing the user behaviour to be studied through the aspects
describeth each phase. &ppropriation of the solairfooketionwill be presented

how and where the user receives the solar cooker and what type of solar cooker the
user has, along with other cooking related products that the user already has. In
objectification of thecsolamill be established where the useoses to place the

solar cooker in relation to usage. The actual usage of the solar cooker will be explained
in incorporation of the solar TheKast phasepnversion of the solar witlogleow

what kind ofdeeperootedrelationship that thesar has with the solar cooker.



3.Process and methods

This chapter describes the way the project was carried out and the methods
considered appropriate for this proje@verall, the project followed adesign
thinkingworkflow divided into the followimhasesexplore, define, dawnelfipalize

as illustrated in figure 3leratiors of the various phase®rmimplemented and

used throughout the project as an important part of utilizing design thinking (IDEO,
n.d.). Most methods are derived from the following bdtfksktiva metoder for
konstruktion och désigiohannesson et al. (2028) Design: Proce$s metdxy
Wikberg Nilsson et al. (2015).

. . Figure 3.1
[XPJ‘Q{C * DEfiﬂﬂ * DGVE‘OP —) ﬁnallze, The project divided into four
phases, illustrating their overall
I < _ flow and iteration between
— N AN phases.

3.1. Explore

Theexplonghase was used to gather all information needed for the project. The phase
gave insight into the subject of solar cooking, the context of use and the target group.
The methods used in the phase were literature studies, ethnography through digital
resource and interviews.

3.1.1. Literature Studies

The literature studies worked as the first step to approach the project as a whole and
are often used in the early stages of a project (Wikberg Nilsson et al., 2015). It gave
insights that made it possible to latetiooa with other methods that required a
deeper knowledge, such as formulating interview questions. The two main areas of
study wersolar cookamglKenya

Solar cooking

To be able to understand the subject better, information about solar e@sking
gathered. Articles explaining the principle of solar cooking and products that are
used, helped to understand the product and identify areas important to study further.
The literature consisted of reports distributed and written by members of EWB and
aticles from the SCI website.

Kenya

In order to learn about the context of use, general information about the country,
such as food culture and earlier solar cooking projects, was studied. Five different
solar cooker project evaluations vaesdysedr hree of the projects were conducted

in Nyakach in Kisumu, one in Kakuma refugee camp and one covered Kenya in
general. The form@rovidedcomprehensive reponpsoducedover the course of

many months by SCI and gave extensive insight into the usagecobkiigrin

those regions relevant for the project. The conterdnafssetb understand what
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types of solar cookers that were being used, what purposes they were used for, to
what extent the solar cookers were being used, how the product affected the lives of
the users, if the users had to change their lifestyle in order to be able to use the
product, what the users thought of the product and general areas of use that worked
well compared to areas that did not work well. The outcome of the study worked as

a base for further research and together with interview afsese3l.3yorked as

a usefutesource.

3.1.2. Ethnography through digital resources

Ethnography through digital resounsespecifically designed to study cultures and
communities online (Cocq, 2019). It was used as a complement in order to collect as
much information as possible slering that no field studies were possible to
perform. However, g studying videos portraying the everyday life of people in
Kenya, especially cooking related activities, it was possible to observe the target
group. This was of great value since infeamatgarding how people behave can

get lost when only obtaining information from secondary sources. The online video
sharing platform YouTube was used to find material. By searching for keywords such
as ocooking
information valuable for the project. The digital resources also worked as inspiration
for the illustrations presentedGhapter7. User journkytable 3.1, each observed

video is listed and numbered. Throughout the presentdd mefawmation

n Kenyabo

presented from the videos are numbered according to this table.

Observed videos

Improved Stoves

and improved
cooking stoves

living in free settled
community

Number Video name Stove People Length
(no.)
1 Clean Cookstove Threestone stove | Kenyan women 00:11:00
Project in Kenya and improved living in freesettled
cookstove community
2 Solar Cooking in Solar cooker Kenyan women and| 00:02:55
Kenya men living in
refugee camp
3 Suncookers: A Solar cooker Kenyan women and| 00:18:23
solution rises every men living in free
morning settled community
and refugee camp
4 A more Durable Solar cooker Women and men all| 00:17:47
Solar Cooker for over the world
Desert Refugee (Kenyan refugee
Camps camp among others)
5 Kenya Cooks with | Threestone stove | Kenyan women 00:03:35

3.1.3. Interviews

a rasl possibl® o aatessc o o ki n g

Table 3.1
The observed
videos.

Interviews are used for the purpose of finding out about users' experiences,
behavioursopinions and attitudes about the product or service studied (Wikberg
Nilsson et al., 2015). A variety of different types of interview methods are available.
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Considerig the information needeahd with respect to the limited possibilities,
different interviews were carried out with both solar cooker organisations and with
people within the target group.

Interviews with entrepreneurs

Interviews with entrepreneurs wogkimith organisations promoting solar cookers

in Kenya were conducted. A total of four interviews were carried out with
representatives of three different organisations. These organisations are Asulma
Centre, Ecomandate Foundation and Farmers With a Wisiich, are located in
Nairobi, Nairobi and Busia respectively. These organisations were recommended
from our contact person at EWB.

The interviews were conducted as a combination eésantured and structured
interviews through both digital meetingsZoom and by-enail. Semistructured
interviews are based on a few prepared questions or topics to use as a guide during
an interview (Pollock, 2020). Not all questions are necessarily @sed &sdof

topics to talk about during the interviewu@tired interviews consist instead of sets

of questions prepared in advance to be asked according to the planned order (Pollock,
2020).Two different sermtructured interviews via Zoom were carried out with the
entrepreneur representative of Ecomandatendation During the interview,

probing took place which led to exploring and investigating unintended valuable
topics.In additionstructured intervieswia email wereconducted with each of the

two remaining organisations.

The purpose of these interviews was gathering valuable information about the current
solar cooking situation in Kenya, exploring experienced problems and needs from
the point of view of a solar cooker promoter.

Interviews with target group

People from th target group were interviewed in structured interviews, in order to
get a better understanding of their situation, factors that influence their everyday
cooking and their relationship to solar cookmgvell aso confirm that general
information colleied about Kenya and solar cooking could be applied to our specific
target group. Structured interviews give control over the interview and allow answers
to easily be compared to each other (Pollock, 2020).

Interviews were conducted with g&ople (31 woen and 11 men) from either
Kisumu or outside Nairobi. The interviewees were selected according to the chosen
income level for this project and they were categorized as either users of solar
cookers, or a family member to a user, (n=15), previous udeas! $tapped using

solar cookers (n=13) and people that never had used solar cookers (n=14). Three
different structured interview guides, as present®popendix | were formulated
according to these three categories. The interview guides all had sciménasp
common, such as general questions about the interviewee concerning family
situation, everyday life and cooking habits. What was different between them

concerned the intervieweeds rel ationshi

about their sitation today with the solar coglgerople who had stopped using their

solar cooker were asked e.g., how their situation used to look like and why they
stopped using it and people who had never used a solar cooker were asked e.g., what
they thought abouthé product.The interviews were conducted by contacted
entrepreneurs since it was not possible for us to be on site in Kenya (due te the covid
19 situation). The interview guides weraaded to the entrepreneurs and
clarifications and instructions wetedcommunicatethrough video conferences,
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phone calls or-mails to confirm that the entrepreneurs knew how to properly
conduct the interviews.

3.2. Define

The definphase was about analysing and compiling the gathered data. The process
was initiated withuser journey which resulted in different developmentaiags
identified followed by a set of guidelines operating as underlying tools for the
upcomingdevelg@ase. The methods used in this phase wekelthethod, User
Journggnding witlsolutin guidelines.

3.2.1. Kdmethod

Qualitative information from literature studies, ethnography through digital resources
and interviews wasalysedsing the Kdnethod in order to get a better overview

of the databy grouping similar and frequent occurrings$opnd issues according

to a main structure based on the theories (cf. Johannesson et al., 2013). Information
from literature studies and netnography amadysedligitally and colour coded
according to source. The interview answers anadgsedn a similar way but
transcriptavere printed and cut out individually and placed on a large board along
with postits denoting the topic. Each interview statement wasblotlr coded

and marked with a symbol to be able to trace the statement baclotiocié. The
process required discussitetween the group members and there were several
rearrangements made until a satisfaarmtyconsensugsult was achieved. The
topics that were identified in the theories were later used as headings fenthd pres
result.From the diffusion theorythe identifiedtopics wereconditions prior to solar,
characteristics of the decision making concerningrilpesckeivedattearacteristics of the
solar cookd fromthe domestication theotiieidenifiedtopics wereappropriation

of the solar cooker, objectification of the solar cooker, incorporatiodatiriiersaar cooker
of the solar cooker.

3.2.2. User journey

A user journey is a visual representation of how an individual relatestésaats in

with a certain product or service over time. According to Wikberg Nilsson et al.
(2015), it is a method used for clarifying and identifying experienced events in all
steps a person performs during the use of a product or service. The aim & to gain
deeper understanding of the process that the user goes through. For a more realistic
and experienemwakening view of the user journd3e@ons used in combination

to evoke a user presentation as a reference for the reader (Wikberg Nilsson et al.,
2015)

In the project, a persona and a journey were combined based on the results generated

by the Kdmethod, prior to the step of identifying guidelines. The chgseof

solar cooker product in the user journey was based on a product that wasycommonl

used among many interviewees and that included a majority of crucial emerging issues

and pleasures. Initially, a description of a person belonging to the target group was

presented, emphasizing common needs, desires, thoughts and experiences. The user

journey addressed several different parts of the journey, such as the moment the

person | earned about the productdés existence, how th
day from start to end, and if the user stopped using the product and why. During the
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entire desqution of the user journey, both identified problem areas and pleasure
pointswere described to tafkace in an appropriate and actual context.

A second user journey was created in the later stage of the project to be compared
with the first one. The eend user journey was produced in the stage of concept
finalization, where the final concept was put into a new context of use. This was made
in order to highlight affected user areas and show the intended benefits. The new
user journey was studied by én&repreneur from Farmers With a Vision in order

to confirm that the description was realistic and that the concept actually could
benefit the assumed user as described.

3.2.3. Solution guidelines

The guidelines, for creating concept ideas, were produsethtarize solutions to

the different identified user problem areas and to express what kind of requirements
the solar cooker concept should fulfil. By combining two metleoidemulating a

function analysis together with creating design guidelinesipa th&t was more
weltsuited for the project could be utilized. A function analysis could be made by
listing different functions that the concept should have, using a system of combining
a verb with a noun in order to expressftimetions(Johannessoet al., 2013).

Design guidelines are often more desctibitiggirnature and have a more flexible
format, making it easier to use as a first step when setting the frame for the idea
generation phase (Interaction Design Foundation, n.d.). Design guidelmso

built on the principles of design which help develop guidelines that present a clearer
path into how the solution might look like. It was fruitful to use a mix of these two
since some requirements were more fixed than others. An examplerofutlated
guidelines is o0offer solar cookingo, expressed in a
like the function that the solution had to offer. It was not intended to be changed in
any way during the idea generation, it was rather used as a cohstrginteline

of O0durabl e mat evasieaved aaandésign guidedirte and wdrkied n 6
as a powerful tool to create several different ideas.

3.3. Develop

The sectiompresents the procassderwentwhendeveloping a final concept making
use of the resulisbtainedfrom the previous phase. The procedure began with a
collage of representative photos followeddbs generation, concept deamtbpment
concept selestitmiterations between each stémally, a concept was finalized and
visualised using software programs.

3.3.1. Styling board

A styling boards a collage of photos representing how other products or services
haveaddressedeedsimilar to the ones that you intend to add#gserg Nilsson

et al., 2015). The solutions can proceed from the same or completely different areas
but primarily fulfil the same functions. The aim is to get inspired in preparation for
the stage of idea rgration by looking at how other artefacts solve the same
identified problems by form and shape, materials and colours.

During the project, styling boarevas created by looking at #neasdentifiedas in
need fordevelopment followed by searchingdossible solutionan the market
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that solve different needs. The styling board operated as a first stepid@a the
generation step.

3.3.2. Idea Generation

Initially it was desirable to develop many different ideas, without thinking too
critically about thefeasibility. To stimulate the creation of ideas two different idea
generation methods were used: braindrawing and SCAMPER. The styling board
worked as inspiration.

Braindrawing

The idea generation stage was entered by using the méttzaadodwing, which

is a norverbal method in which the group members sketch and create ideas with
focus on quantity rather than quality (Wikberg Nilsson et al., 2015). With the styling
board as inspiration different ideas were individually generatdabtisipen and

paper and the digital drawing tooldRrate. Then each member of designduo
presented the ideas to each other and explained the reasons behind them. The
drawings were exchanged between each other and further developed in different
directons. The method helped produce the first sets of ideas of the project.

SCAMPER

Scamper is a creative brainstorming technique that encourages a product developer
to think how ideas generated from braindrawing sessions could be improved
(Wikberg Nilsson &il., 2015). The name of the method derives from the seven letters
that stand for Substitute, Combine, Adapt, Modify, Put to another use, Eliminate and
Reverse. These words are used and asked during the improvement of the ideas.

This method was used hetprocess of idea generation for the purpose of further

developing produced ideas. Each group member combined and modified their own,

but mainly each otherds ideas, with [ ots of iteratior
resulted in a number of potentiabsolutions and ideas used in the next phase of

concept development.

3.3.3. Morphological analysis

Ideas generated in the previous phase were gathered and organised for further
development using systematic methods. The outcdimecoihcept development
processvas a number of potential concepts.

A morphological analysis is a method used for producing complete ideas by
combining different sufolutions (Johannesson et al., 2013). In the project, a
number of main functions that derived from the solution guadediere listed on

each row with corresponding sddutions in a matrix. The ssdiutions were then
systematically combined by drawing polygons in the matrix. The combinations were
made with consideration to geometric and physical compatibility béeveel t
solutions. The method resulted in a total of three potential concepts. Remaining sub
solutions were screened out due to resulting in unreasonable and incompatible
complete solutions.

3.3.4. Pugh evaluation matrix

The goal of this step of concept seleatian to choose a concept among the three
potential concepts that were produced by means of the morphological matrix. The
procedure was possible using the systematic retlocvaluation matrix.
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A Pugh matrix is a method of systematically choosing sheab®ng several
possible solutions (Johannesson et al., 2013). In a Pugh matrix, the selection is based
on relative comparisons between different concept soarnumseference solution.

The method serves as a basis for the final concept selection.

In the project, a Pugh matrix was created based on the solution guidelines listed as
criteria. The evaluation was mafdthe three remaining concepts with a reference
product (the CooKit solar cooker). The reference producseletedased on
beingthe most evaluated solar cooker and widely used among users in the target
group. The method resulted in different concept scores and rankings which led to
one concepthoserfor further development.

3.3.5. Moodboard

A moodboard was used to create a direction for and style of the selected concept.
The method of creating a moodboard is a powerful tool for designers in order to
communicate with more than just words (Johannesson et al., 2013). By collecting
visuals, sucls images, it is possible to get an idea dbtiagestalt of the concept.

Photos of objects that were considered to represent and express the desired style of
the concept were collected and put together in a collage.

3.4. Finalize

The chosen concept derwent a finalization phase where further developments
were made with the help of feedback from organisations and EWB. Further sketches
and prototypes were developed and a list of cdtenipletedhe last step before

final 3D visualisations were mafithe concept.

3.4.1. Feedback

The described context and target group, along with the identified development areas
were discussed and evaluated with EWB and with one of the entrepreneurs. The early
stages of the idea generation were presented to EWB. Tahisayas confirm that
discovered and highlighted areas of interest actually mattered, but also to get further
ideas and investigate overlooked aspects.

Since the actual users were difficult to get in contact with and the concept produced
was in a relatgly early stage of development, the options for choosing suitable
evaluation methods concerning the final concept were limited. Still, the presented
ideas and visualisations worked as support for discussions with EWB and the
contacted entrepreneurs in Kanit was especially important to get the feedback
from the entrepreneur at Asulma Centre who had great insights about the conical
cooker that was chosen in the project as the type of panel cooker to be further
developed. Questions that were asked dumingvaluation were evghat are your
thoughts when you see this concept?, could you see the user benefiting from this concept?, and how do
you see it in comparison with current sélatesgalsasurney was also presented

in order to give a bettenderstanding of how the concept actually would work and

to offer user situatioris a context to reflect upon. Some of the insights of the
evaluation did lead to changes regarding the final concepts, others that required more
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work are included as reconmuatons for future development16. Conclusion and
recommendations for future development

3.4.2. Further sketches and prototypes

This stage required less individual work and more cooperation between the group
members in order to create a precise soluticem ¥titl exploring possible solutions,
physical anddigital drawings were made along with simple prototypes and
estimations regarding measurements and how the cone would fit inside the ring (see
Appendix V).

In the projectsmaller scalghysical protgipes were made to physically experiment
different shapes as representations of the chosen concept. The prototyping was based
on a truncated cone placed in a fixed ring. The purpose was to investigate the
rotational movement of the cone in the ring whichomecial in order to make sure

that the product could undergo directional change accorthiegitaovemenbf the

sun The shape of the cone, in combination with the ring, was also analysed using the
computefaided industrial design software Alias. Tédsstavestablish how the shape

of a tilted cone relates to a circular ring.

3.4.3. List of criteria

Before the finalization of tlkencepdesigreriteriawereformulated taontrolthat

the solutiorwouldimprove the user situatiorhe list worked as a strict version of

the solution guidelines, with more precise requirements regarding the specific
selected concept. The list of criteria should include other areas of interest than just
the needs of the user, such as technicatlaedjuality aspects (Johannesson et al.,
2013).

3.4.4. Finalization of concept

In order to create the final visualizations, the corgigked industrial design
software Alias and Vred were used to produce adilhmeasional model of the
concept with renderings.
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EXPLORE

In the following chapter, gathered data and information about
solar cooking and the Kenyan target group in the intended
context are initially presentedNext, the collected data and
information about the user in relation to product usage
analysed and presented according to the theowlg$usion of
iInnovatioasid domesticatibhe results of the analysed data are
presented in accordance with the siracof the theories.
Furthermore, a user journey is presestadmarizing the data
analysed, followed by a number of identified development areas
and guidelines for the next concept phase of the project.

All information presented is based on literasiwelies and
interviews made with the target group and solar cooker
entrepreneurs, if not otherwise stated. Results from the
ethnography through digital resources where studies were made
of videos, are also presented.



4.The context

All information presead in this chapter is based on the literature studies and
interviews made with the entrepreneurs. Results from the ethnography through
digital resources, where studies were made of videos and blogs, are also presented.

4.1. Solar cooking

Solar cooking is ¢hgeneric term for when utilizing the energy of the sun in order to
cook food, without first transforming the solar energy into electricity, which makes
the efficiency muclhigher compared to using e.g., solar PVs (Solar Cooking
International [SCI], 20208y using reflective surfaces, sunlight can be directed into

a concentrated spot and the converted heat caught by a combination of insulation
and absorbing surfaces and materials, as seen in figure 4.1.

Solar cooking is made outside and requires stinghamder to work. Different

places in the world have different amounts of sun which is a crucial aspect in how
suitable the method is. Countries close to the equator, such as Kenya, Rwanda,
Nigeria, Chad, Algeria, Libya, Egypt, Sudan and many othdre @édfritan
continent have ideal solar cooking conditions (Parry, 2012).

Figure 4.1

Kenya lies close to the equator, towards a 0 degrees latitude (Solar Cooker at
Cantinawest, 2017). The sun approaches a 90 degrees angle at midday which means
the sun is directly overhead, compared to other places far away from the equator that
never facéirect sun in the same way. The only adjustments needed towards the sun
are according to the solar elevation angle that varies throughout the day.

Compared to many other cooking methods solar cooking is time consuming, but on
the other hand it does thedr require the user to be present while the food is cooking,

nor will it pose a risk of overcooking the food (SCI, 2020e). However, since the sun
does not always shine it is not always possible to use a solar cooker. Furthermore,
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most solar cookers dotrfmve a capacity that suits the needs of larger families, which

is why users have other stoves as well. Integrated solar cooking is an expression to
clarify that solar cookers need to be integrated with other cooking methods since
peoplecannotsolely rel on the sun.

4.1.1. Solar cooker models

The three most common types of solar cookers are box cookers, panel cookers, and
parabolic cookers (SCI, 2020e). There are uncountable numbers of variations, but
they are often based on these types. For best resulslarasookers are meant to

be used with a dark surfaced pot with some kind of insulation.

The panel cooker

The panel cooker has a relatively large reflector that surrounds a horizontal area made
to put the pot i(SCI, 2020e)rhe construction is ligheight and possible to fold
together. It is often made of a thin material such as cardboard that is covered in foll
or reflective plastic sheets. The pot is placeddetteof the panel with some type

of transparent enclosure to retain heat, whidd beua plastic bag wrapped around

it, or a plastic sheet that surrounds the walls of the pot. Panel cookers usually achieve
temperatures of 13140 °C (230 284 °F) which is on the lower spectra of what

solar cookers usuatiguldachieve. It takes meten 24 hours to cook most foods

and during that time the solar cooker should be redirected to follow the sun. The
most popular panel cooker is the CooKit, as shown in figure 4.2, which is used in
many different contexts, e.g., refugee camps. The Cookét ¢s easy to build and

the materials are cheap.

Figure 4.2
The panel solar cooker called
CooKit.

[Photograph], by Asulmacentre Selvhelpc
2020a, Facebook

(https://www.facebook.com/photo.php?fb
d=544710726034136&set=pb.10001485€

4451-2207520000..&types3

Three other commonly used panel cookers types are the Conical solatheooker,
Copenhagen solar cooker and Haines 1 (SCI, 2019). The Conical solar cooker is a
funnel shaped cooker allowing all the sunlight to enter the large opening to reach the
smaller bttom (SCI, 2015). Similar to the CooKit, the Conical solar cooker is easy
and inexpensive to make, however not as widespread and there are few commercial
versions. Symmetrical conical cookers placed in a stand, as shown in figure 4.3, are
especially sulike for countries around the equator, where the angle of the sun only
depends on time of the day and not as much on the altitude angle (Solar Cooker at
Cantinawest, 2017; Jones et al., n.d.).
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Figure 4.3
The conical solar cooker.

[Photograph], by Asulmacentre Selvhelpc
2020b, Facebook
(https://www.facebook.com/photo.php?fb
d=1019851825186688&set=pb.1000148E
04451:2207520000..&type=3

The Copenhagen solar cooker, segefig.4, is a curved shaped and inexpensive
solar panel cooker mainly made from four reflective vinyl covered dahels h
between a base plate (SCI, 2020f). Compared to typical panel cookers, the curved
shape of the Copenhagen cooker makes it more stabiey conditions.

Figure 4.4
The Copenhagen Solar Cookel

[Photograph], by Asulmacentre Selvhelpc
2020c, Facebook

(https://www.facebook.com/photo.php?fb
d=975616169610254&set=pb.10001485€

4451:2207520000..&type=B3

Haines 1, see figure 4.5, is a psolat cooker that is often used for efficient water
boiling (SCI, 2020g). The reflector has a flat bottom and a parabolic shape made from
metalized polyester which is said to be resistant to oxidation and scratching.
Accessories included are a cookingeska®d a circular cover made for insulating the
cooking pots, creating a greenhouse effect and to keep the reflector stable when there
is a wind.

21


https://www.facebook.com/photo.php?fbid=1019851825186688&set=pb.100014856404451.-2207520000..&type=3
https://www.facebook.com/photo.php?fbid=1019851825186688&set=pb.100014856404451.-2207520000..&type=3
https://www.facebook.com/photo.php?fbid=1019851825186688&set=pb.100014856404451.-2207520000..&type=3
https://www.facebook.com/photo.php?fbid=975616169610254&set=pb.100014856404451.-2207520000..&type=3
https://www.facebook.com/photo.php?fbid=975616169610254&set=pb.100014856404451.-2207520000..&type=3
https://www.facebook.com/photo.php?fbid=975616169610254&set=pb.100014856404451.-2207520000..&type=3

Figure 4.5
The solar cooker Haines 1.

[Photograph], by Asulmacentre
Selvhelpgrp.2020d, Facebook
(https://www.facebook.com/photo.php?fb
d=957917068046831&set=pb.10001485€

4451:2207520000..&type=B3

The box cooker

The box cooker, as shown figure 4.6, is made out of an insulated box with the lid of
the box as the reflector, half opened to reflect the sunlight down into the box (SCI,
2020h). Another transparent lid covers the top of the box and makes sure that the
hed stays. The box could be made of cardboard or wood, with stuffed double walls
to increase insulation. The pot is placed inside the box and unlike the open
construction of the panel cooker that requires a separate plastic bag or sheet, the box
cooker is iaulated enough when the transparent lid is closed. Solar box cookers
typically cook food at temperatures betwee2@0 °C (194392 °F). The cooking

time is similar to the panel cooker. It is possible to build simple box cooker versions
yourself everhbugh manufactured ones are better sealed. The box cooker is more
expensive to buy compared to the panel cooker.

Figure 4.6
The box solar cooker.

[Photograph], by Asulma Centre Self Hel}
Group., 2020e, Facebook
(https://www.facebook.com/Asulma
CentreSelfHelpGroup
1019285011511571/photos/2277081235:
1939.

The parabolic cooker

Parabolic solar cookers use a parasiwdiped reflector, as seen in figure 4.7, in order

to direct the sunlight to a concentrated, small area (SCI, 2020i). The reflector is usually
made of high heat resistant plastic and is held up by some kind dfastalholris

frequent adjustments. The parabolic cooker does not require any other insulation
than that of the cooking pot. The pot is placed in a stand in the middle of the concave
side of the parabola and will reach high temperatures. Parabolic sotar cooke
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typically cook food at temperatures betweenZZD°C (248446 °F) which allows

for food to be fried and grilled. In order to achieve this it is important to reorient
cookerduring the cooking time, often every fifteen minutes. The cooker ustdiffic
to build and expensive to buy.

Figure 4.7
A parabolic solar cooker.

FromSolar CookelPhotograph], by
Huffman, T., 2010, Flickr
(https:/iwww.flickr.com/photos/99287245
(@N00/449972202p CC BY 2.0

4.2. The Kenyan target group

Kenya is a country located in Eastern Africa, centred at the equator, as seen in figure
4.8 (Countries and their Cultures, n.d.). The country has a coastline on the Indian
Ocean and bordeBouth Sudato the northwest, Uganda to the west, Tanzania to
the south, Somalia to the east and Ethiopia to the
which is also the largest city of the country. The current population of Kenya is
estimated at around 54 million ped@plerldometer, 2021). TKenyarpopulation

is divided into more than 70 ethnicities with the largest ethnic grougikaled

The official languages spoken in Kenya are Swabhili and English, the latter being
inherited from the British colonial rule (aages of Kenya, 2021). However, Kenya

is a multilingual country with 62 languages spoken by the various of ethnic groups
(Discover Africa Safaris, n.d.).
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Figure 4.8
A map of Kenya.

According to Hans Rosling (2018) there are four levels of income in the world. The
chosen target group in this project is individuals with a level two income in Kenya.
The selected land areas specifically studied in this project are foremost the south west
parts of Kenya: areas around Nairobi, Eldoret (city in Uasin Gishu County), Busia,
Kisumu, Kisii (with exception for Kakuma Refugee Catnpjajor part of the
identified information regarding solar cooking in Kenya covers these areas. The areas
of interes are free settled communities in rural settings and even though some
information is gathered from refugee cainghg target group it includedhe
communities in refugee camps.

People on level two earn between 2 and 8 United States Dollar (dpBjhé are

not struggling as much as people on level one. However, they still have extremely
limited resources and constantly face challenges due to the physical work that they
are exposed to. Usually they work as farmers and are able to save soméumoney to
other necessities e.g., chickens, which in turn means production of eggs. A bike is
regarded as a crucial purchase on | evel two and makes
lifestyle. Having a bike allows them to travel longer distances in a shottestime.

used when for instance heading to work or fetching water, which could also be
directly collected from rain outside of their homes. Meals are still simple and might
consist of vegetables, meat or eggs that are bought from local shops or markets or
come from their own property. Some people on this level can afford gas stoves
instead of cooking over an open fire. Owning a gas stove allows children to go to
school instead of spending their time collecting wood. Living on level two means that
basic mediti@n can be afforded if needed. However, if someone is unlucky enough

to encounter severe sickness or damage caused by natural disaster, this could mean
stepping down to level one.

When comparing different groups of people with each other, the econ@tiinsi

is sometimes confused with cultural differences. Rosling et al. (2018) argue that
though it is difficult to draw an exact line between them, there are a lot of similarities
between people on the same level even if they are from widely diffeemresst Eidr
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examplethe way people heat water or cook food is very much dependent on their
income level, rather than their culture. Still, there are differences within these ways.
The method might be principally the same, but since the context maypeoplend
behave differently, there will be cultural variations.

4.2.1. Weather

Since Kenya is located at the equator, the weather differences are small between
summer and winter (Ham, 2021). The country has a tropical climate with daytime
temperatures averagingtween 20°G 28°C (68°F- 82°F). According to the
interviewedentrepreneur from Asulma Centre, the areas covered in the project
receive approximately 180 days of sun each year. During the year the sun rises earliest
at 5.29 a.m. (end of November) andstated3 a.m. (end of July), and the sun sets
earliest at 5.45 p.m. (beginning of June) and latest at 7.13 p.m. (middle of January)
(Vackertvader, 2020). The climate is suitable for solar cooking, though there are both
a dry season, ranging from Octobéviemch, and a wet season, ranging from April

to September (Climates to travel, n.d.). The different seasons does not imply that it
is either constant sunshine or constant rainfall, but that one or the other is more
occurring.

4.2.2. Economy

Over the past decalenya has made reforms that have driven sustained economic
growth (World Bank Group, 2020). The country still faces challenges such as poverty,
inequality, climate change, continued weak private sector investment and a vulnerable
economy. The proportiorf €enyans living on less than the international poverty

line, 1.90 USD per day has declined from 43.6% (2005/06) to 35.6% (2015/16)
(World Bank Group, 2018). According to Gapminder (2020), a tool based on the
Four levetheory, the average Kenyan incomaldvoorrespond to the lower spectra

of level two.

4.2.3. The homes

The average family size in Kenya is 4.0 people per household, typically consisting of
two parents and children (Njanja, 2019). However, during an interview with the
entrepreneur from Ecomanda&oundation, it was said that this number is higher in
lower income regions with an average family size between six and ten people.

Around 70% of the Kenyans live in rural areas, having in mind that more and more
people are moving to the cities in sefochvork (Countries and Their Cultures,

n.d.). Two major urban areas in Kenya are Nairobi ansotiieeasterncity
Mombasa, where most people live in apartment buildings. In the countryside
however, housing styles differ from one ethnicity to anotbeording to the
entrepreneur from Ecomandate Foundation, houses are either rectangular or round
and are in most cases made of either or a combination of grass, sticks and mud. Roofs
are usually made of grass or of iron sheets, as seen in figure A&, sethad is

able to afford it. In counties like Samburu and Turkana, situated in the Rift Valley
province, beehivike houses called Manyatta houses are common. Some people
have chosen to use modern building materials such as bricks or cement blocks and
corrugated iron or tin for the roofs.
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Figure 4.9
A woman in front of a typical
house in rural Kenya.

FromCaren in front of a Kenyan House
[Photograph], by Chacon, S., 2007, Flickr
(https://www.flickr.com/photos/52724571
(@N00/1393943878 CC BY 2.0.

According to Hans Rosling (Rosling et al., 2018), living on level two, independent of
where you live on earth, thaskr facts and lifestyle are quite similar. A common
house for the level two income group in the rural parts of Kenya might consist of
between one single room and four rooms, depending on the affordability. These
rooms include a living room, bedroom(s)kdtathen.

Typical kitchens in the parts of rural Kenya and among households on level two have
been noticed in all videos to vary among the households. Many Kenyans do the
cooking inside of their house, even though outsideing occurs (Amosy et al.,
2010; Kaburu et al., 2019). Inside cooking has the benefit of warming up the house,
shedding light, scaring away pests and making it more difficult for animals or people
to steal the food or the stove itself (Njagi, 2018gadtobserved in video no. 5 that
some kitchens are included in the main house and are either a separate room or placed
in a certain corner as a part of another room in the house. It was also noticed in video
no. 1 that some households ratherdaeparate room outside the main house. In
addition, the belongings included in the kitchen were rather similar among different
households. Main utensils included, beyond cooking stovehjngréeumpots

called sufurias and wooden spoons as shownrim 4igid. The sufurias are mainly
placed either on the floor or on salide shelves. There is often some kind of a seat
close to the cooking spot, either a chair or a stool.
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Figure 4.10
Woman stirring food with a
wooden spoon in aufuria.

FromCassava flour and water are heated
and mixed together to create a food calle:
‘ugali'. Mkuranga district, Tanzania. Photc
H.Holmes/RTBhotograph], by Roots,
Tubers and Bananas, 2017, Flickr
(https://search.creativecommons.org/phot
s/2d5dabd74b6e40cfIb64

€50a2b935bap CC BY 2.0.

4.2.4. Healthissues

Today about 3 billion people around the world still cook food using fuels and
technologies producing high levels of household air pollution (World Health
Organization, 2018). Harmful cooking practices are causing many diseases and close
to 4 million people are dying each year as a consequence of household air pollution.
Women and dldren, who spend the most time close to the domestic house, are the
most affected. In Kenya most people use some type of wood stove and the soot
causes a lot of health issues (Kairu, 2019).

Moreover, a common health problem among adult women in Kienyaagsk pain
(Kipruto, 2018). This due to the nature of their daily responsibilities and routines
which are often physically demanding as seen in figure 4.11. In many parts of the
rural parts of Kenya, farming is a common role among females in ordeute pr

food for their households. Farming activities combined with household chores
include postures like bending, stooping, twisting and the act of carrying heavy loads.
These are factors that contribute to high occurrences of low back pain among women
in rural Kenya.
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Figure 4.11

A Kenyan woman doing a
physically demanding activity.
FromMasai Woman collecting dung

[Photograph], by Chrissy Olson, 2005, Fli
(https:/iwww.flickr.com/photos/82733598

4.2.5. Food culture

Tea and coffee are grown in Kenya and t
black tea (Reute Staff, 2020). Tea is also frequently consumed, especially in the
morning. Chai, which means tea in Swabhili, is an important part of the typical Kenyan
breakfast and is usually served very milky and sweet (Siyabona Africa, 2021).
Fermented milk is populgince many Kenyans are lactose intolerant. In more rural
areas the fermented milk (maziwa lala) is common. Kenyan breakfast tends to be
rather sparse. Except for the chai, a piece of bread (mkate) or some porridge is
common in the morning. Stews, por&lgnd fried foodrecommon as lunch and

dinner. Kenyan food staples are maize meal (cornmeal), rice and cereal such as millet
and sorghum. Other common foods are vegetables (such as green leaves/kale,
kachumbari (type of tomato), onion, beans and meat (such as beethidatror

Some typical Kenyan dishes are ugali, sukuma wiki and githeri (Nicci, 2020). Ugali is
a cornmeal porridge made by mixing maize (corn) meal with boiling water. It is a
staple of the Kenyan diet and is eaten by many in Kenya on a daily béasisn(Cock

n.d). It is usually served as a side for stews, curries, meat, fish or vegetable dishes.
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The texture is rather stiff which makes it suitallsaaoscoop up other foods.
Many locals eat with their hands and a small piece of ugali can thetotecasepd
up the sauce.

Sukuma wi ki is Swahili and means O0Ostretch the weekd (
Swabhili there is no specific word for kale or collard greens, even though they are

staples of the East Afrieawedké@&tt o Rambhleasithey call i
how these greens can easily fill out the everyday menu since they are grown fairly

easily. Sukuma wiki can also include tomatoes, onion and spices and are sometimes

served as a side for meat or ugali, as shown in figure 4.12 aperjuaioae (Low

Carb Africa, 2020). Githeri is a-qu# meal made up of a mixture of beans and corn

that are cooked together with water (Nicci, 2020). Just like with sukuma wiki it is

common to also add tomatoes, onion and seasoning.

Figure 4.12
Ugali served with sukuma wiki.

FromUgali & Sukuma WilPhotograph], by
Jai, P. 2009, Flickr
(https://search.creativecommons.org/phot
s/048d6ced89784582b35f
0ea71321f73% CC BY 2.0.

The food culture has some variations depending on where in seaya (Odede

et al., 2017). Some areas that are of interest for this study, such as Kisumu and the
Nyakach region, are located close to Lake Victoria which influences the diet of the
residents living there. Some frequently eaten fishes are tilagisshmiemena and
fingerling fish. They are often edtgethemwith ugali.

4.2.6. Cooking habits

Generallypeople on level two spend a lot of their resources and efforts on their daily

meals, which means that everyday life revolves around food (Rosling et al., 2018).

Rosling (2018) points out that oO0OYou eat the same for
every wde You dream about food that is more varied and more deli@{pug40).

People on level two in Kenya still cook the traditional food that can be found all over

Kenya. Depending on the circumstances, households might cook simpler versions of

the typich dishes, exclude more expensive ingredients and have few variations

between dishes.

In most places in Kenya women do the cookimdywhen they cook together with

someone it is often their daughter. In an interview made with one of the
entrepreneurd,was said that it is a way of teaching the daughters the skill of cooking
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as a preparation for when they have a family of their own. In an interview with the
entrepreneur from Ecomandate Foundation, it was stated that in rural-and low
income areas the mbizave for work, often construction work, in the morning, to
return in the eveninglsuallythey do not return home for lunch, but instead there

is the possibility to buy food from women selling lunch for approximately 0,5 USD.
The children attend schaoleryday, no matter the income class of the family, since
authorities are very strict and will punish parents who will not follow education laws.
In urban setups the children often stay at school for lunch if the parents can afford
the lunch fee, whereimsrural areas the children wéfturnhome during this time

and afterwardgjo back to school. When the children and the father return in the
evening the whole family is gathered for supper, this is the time of the day when they
all come together and eahich makes it the most important family time for many
people.

Indoor cooking is the tradition and it is mostly done on the floor, sitting down when
possible (Cornwell, 2007; Amosy et al., 2010). The floor offers a stability that they
cannot find elsevelne, but it is such a widespread tradition that even people with
alternative solutions also chose to cook on the floor. In Kenya the cooking pot is
calledsufuria, which is a Swahili word. It is a flat based and handleless cooking
container, used in mangiyan households for cooking, serving and storing food
(Wikipedia, 2020). Sufurias are mad&iminiumand are locally manufactured. In

the following, a description of the general cooking process is presented in a list of
steps. The steps are based dohed videos no. 1 and 5 from rural parts of Kenya.

General cooking steps:

1. Cooking session starts by sitting down and preparing food(oftéme
black deep aluminium sufuria with no handles. Cleaning and chopping
ingredients such as leaves and weging between different pots.

2. Preparing stoves with fuel and placing it where they are going to cook.

3. Setting the stove and then placing the pot above, sometimes with a lid on
(could be a lid or another pot).

4. Then often sitting down close to the stos@metimes standing rather

crooked up or sitting nearby).

Getting up to adjust the stove or stirring the pot.

6. During, when the food is cooking, other chores are sometimes made but
they often need to watch the stove.

o

According to the interviews, the uilnare then cleaned, usually with water and
soap. Ashes need to be taken care of and the sufuria might need to be scrubbed due
to burned food. If needed, charcoal is replaced, wick is changed and paint is applied
to avoid rusting.

4.2.7. Stoves and fuels

About one in every two (49%) households in Kenya uses only one type of stove
option, while 36% alternate between two types of stoves (Kairu, 2019). The
remaining 15% have three or more options. 70% of all Kenyans use some type of
wood stove as either theiinpary or secondary cook stove, almost all of these people
live in rural areas. The traditional theteme stove, as seen in figure 4.13, uses wood

as fuel and it is the most commonly used cooking technology in Kenya, with more
than half of the populatiarsing it and almost 30% of rural residents choosing it as
their preferred way of cooking (Nation, 2020). The stove consists of three stones
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placed on a fire with a pot resting on top of it. Sizes can differ depending on how big
the stones are. The stoves lauilt by hand so each one is unitfueideo no. 5, it

was shown that more Kenyans are starting to use improved stoves, which is a type
of wood stove that requires less firewood and produces less smoke, compared to the
threestone stove. There are difint versions but the general principle is that the

fire is trapped inside of the closed construction, making the heat transfer more
efficient to the cooking pot.

Figure 4.13
The threestone stove.

FromThree Stone Fif@hotograph], by
Clean Cooking Alliance (CCA), n.d., CCA
(http:/catalog.cleancookstoves.org/stove:
219.

Another common stove is the Kenya Ceramic Jiko (KCJ), shown in figure 4.14, a
type of Energy Saving Stove (ESS), which is used in over 50% of all urban homes
and about 16% of rural homes in Kenya (Solutions Site, n.d.). It is a portable,
charcoaburning stove with a ceramic inner lining and metal cladding (Engineering
For Change, d.). The stove l®ourglasshaped and at the top there is room for one
cooking pot. This stove usually weighs from 3 to 6 kg and its diameter varies from
approximately 30 to 50 cm (Centre For Ecological Sciences, n.d.). Compared to the
threestone stovehie KJC can reduce the consumption of fuel by up-E%0
(Ekouevi et al., 2014).
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Figure 4.14
The Kenya Ceramic Jiko.

FromKenya Ceramic Jif@hotograph], by
AIDG, 2007, Flickr
(https://www.flickr.com/photos/16253691
(@N00/53378802BCC BXGSA 2.0

A kerosene stove is a common cooking applianiosvé® and middlencome
households in Kenya (Ombati et al., 2013). 1.7 million households in Kenya, or 14%
of the total population, cook with kerosene (Kairu, 2019). At least 27.7% of these are
urban households and 3.2% rural areas. Some Kenyans use LPG (liquefied petroleum
gas$ stoves which is an even more efficient way of cooking (Wandei & Harper, 2018).
The method requires a larger initial cost compared to previous mentioned stoves and
gas is usually not as available as firewood or charcoal, leading it to be a rather
uncommonmethod though the usage is increasing. Between 1999 and 2018, the
number of households using LPG gas increased about six times from approximately
0.6to 3.7 million (Kairu, 2019). Alternative cooking technologies like ethanol stoves,
biogas, briquetteselfets and solar cookers are collectively used by less than 1% of
Kenyan households.

90% of rural Kenyans in Nyakach use wood, crop residues, dung, and other
combustibles for daily cooking (Dennery, 2007). Just like with the usage of stoves it
is commorto use a combination of different fuels, but firewood alone is the most
common form of fuel used for cooking, between 50% and 65% (Kwach & Onono,
2008; Dennery, 2007). One third of rural Kenyans in Nyanza use charcoal for daily
cooking (Dennery, 2007). @l is a frequently used fuel because it is considered
the most convenient fuel due to its flexibility to cook whenever needed and for the
easy usage that requires no training (Kaburu et al., 2019). Kerosene use for cooking
is still prevalent in urbansdncome areas, though it is not very common in rural
areas (Kairu, 2019). It is slightly more expensive than previously mentioned fuels and
its explosiveness makes it a more dangerous option. It is often used among smaller
families or when cooking smabats (Amosy et al., 2010). Dishes that are mostly
cooked using firewood are tea, porridge, ugali, and githeri. Charcoal and firewood are
also combined for cooking ugali and githeri. In the Kakuma refugee camp firewood
is preferred for cooking dried foodtBlas beans and ugali (Owiti, 2003). Charcoal
stove is most popular for cooking meat. An ESS is most used for cooking vegetables.
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5. Diffusion-the user before
obtaining the solar

cooker @ 5 b@

5.1. Conditions prior to solar cooking

The first step of diffusiomvolvesin what kind of context the user is currently
operating and how that might affect the user before they are even introduced to the
idea of solar cooking. The areas that are of importance are felt needs and problems
and rorms of the social systems.

5.1.1. Felt needs and problems

Traditional cooking activities are usually taking place on a relative low height, as
observed in video no. 1, e.g., on the ground. It was observed that people varied a lot
between sitting and standingwdpile performing the cooking, having an extreme
bent posture as shownfigure 5.1. Constantly working with a poor posture is one
factoramong other factors that has led to low back pain among women in rural
Kenya (read more 2.4 HealtlissugsHoweverit is one of few possible ways of
cooking among households living on level two in rural parts and cooking on an open
fire is limited to the ground. Placing traditionalcamamon cooking stoves (read

more in4.2.7 Stoves and Juwedslose to the ground as possible is also a more stable
and safe way of cooking. Further health issues arise when individuals perform these
cooking activities, such as air pollution. Also, utensils used were observed in videos
no. 1 and has being frequentgovered wittsoot due to the presence of fire in
cooking activities. Looking at the traditional way of cooking and what is theking
situationis many times due to the limitations of available safe replacements.
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Figure 5.1
Kenyan women performing
cooking activities.

FromCIMMYT SVE KEN- 20200310
0007[Photograph], by CIMMYT, 2020, Fli
(https://www.flickr.com/photos/44760652
@N05/4988425755)] CC BXGSA 2.0.

5.1.2. Norms of the social systems

Women usually do the cooking, either the mothers do it themselveget tedy

from their daughters. It has beenlaxgdthat this is a way of preparing the

daughters for future responsibilities. Many previous solar cooking projects have

shown an increased cooking engagement by men (Kaburu et al., 2019; Kwach &

Onono, 2008 Owiti, 2003).However, according to the entrepreneur from

Ecomandate Foundation, this engagement did not last long and things went quickly

back to normal where women satelyried outhe domestic cooking activities. This

behaviour shows difficultiesscrh angi ng nor ms t hat have become a part of
operational structur@lso, according to the entrepreneur, curiosity could be what

initially attracted the men. Despite the workload that women do, such asomorking
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the fields, fetching water, cookitaking care of the childrezic.it is usually the
men that control the money and property in a family.

Uncertainties are generated when new innovations are introduced and are perceived
as new by individuals (Rogers, 2003). Since it is common @dthcimoking in

Kenya, an outside solution like the solar cooker can appear strange. It might not only
be of practical reasons, but rather the fact that it is such an old and widespread habit
that it has become the norm. Given that fire is what they dréouse fuefor

cooking, switching to using a product made of cardboaeduamiciumfoil might

not be persuasive enough. When observing videoitnea&s obvious thahe
husbands could not believe that their wives had cooked food with a solar cooker.
Instead, they had thought it was secretly prepared on an opéeyiad described

the solar cookeais odd-looking insisting the product would not be able to cook
anything with.

5.2. Characteristics of the decision making
concerning the solar cooker

Inthi s section, the topics debehavioubed are individual s
socioeconomic and personality variable characteristics. These topics are addressed in

relation to how individuals have been introduced to solar cooking, fromamndo

what they hayheard about it.

5.2.1. Communication behaviour

The target group has shown to make little or no use of mass media channels and
learns about new ideas from peers, via interpersonal communication channels
(Kwach & Onono, 2008). They are not active informatiekess about new ideas

and their interpersonal networks, which is the interaction people have with each
other, do not extend over a wide area, so they do not reach people outside their local
system (Power Africa, 2020). For instance, all interviewedugdiiad learned

about solar cooking either through family or friends or through demonstrations made
by nearby organisations. These organisations are not operating everywhere in Kenya,
so people only hear about them if they happen to live close tcheteganisations

are operating (SCI, n.d.). It is difficult to find information about solar cooking on
your own. Similarly, awareness is created through public demonstrations (Sunews,
2006). After the demonstrations, individuals showed no need for mamneiaogn

and no doubts remained. Before they left after the demonstration, the next question
was usually where they can thg/ cookerand how mucht will cost.When
observing video no. 3, it was noted that awareness had also been created and spread
through songs among groups of womerdnpouringthe benefits of the product.

The downside of solar cookinge.,that it is very different from existing, well
establisad cooking methods, could actually be positive when it comes to
demonstrating it. Many observing individuals in video no. 3 became curious at the
sight of the product, which is a positive thing since they want to know more about it
and engage with it (Waiha, 2019).

It was shown in video no. 3 that the demonstrations made by several organisations

alsohave opened the possibility of new jels,early adopters of the solar cooker

working as |l ocal influencers EApR2612)di stri butors (Womeno
Since early adopters of the solar cooker have a higher degree of opinion leadership
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than later adopters, these influencers have the opportunity to inspire their friends and
people around to start using solar cookers.

5.2.2. Socioeconomicharacteristics

The socioeconomic situation has a great impact on individuals on level two. Some
innovations are costly to adopt and require large imatmentsif a potential

user is dealing with uncertainties concerning the investment of @aokelarne or

she might not want to risk losing their money due to the investment. Individuals on
level two are not able to cope with high levels of uncertainty about an innovation,
since thegannotafford buying a product that will not work for them. These a

very limited amount of money and buying and getting food is a big part of their total
resources and efforts. They do not have many other options so if a stove that they
buy fails to meet their needs, then their entire life will be affected by it.

Also, lack of education can increase the risk of not taking the product segously,

lack of knowledge&oncerning solar energylany years ago, in a very early
introduction of solar cooking, people assumed it as witchcraft from the start (Kwach
& Onono, 2008; Innes et al., 2008). In contrast, utilizing the possibilities of cooking
in the sun can decrease the need of frequently collecting firewood and children can
instead dedicate themselves to studying and hopefully achieve higher levels of
education@ennery, 2007; Kwach & Onono, 2008; Owiti, 2003).

5.2.3. Personality variables

Changing peopleds attitudes and old habits are hard
of wood left, people would rather use it before trying something new and to them

unexplored (Sews, 2008b). Even though there are many downsides of using

firewood the users know that it works, which makes this the safest option compared

to what they see as unknown methods. Some individuals on level two preferred

receiving help with firewoadtherthan accepting the solar cooking demonstrations

(Kaburu et al., 2019). Such a significant change in the everyday life of people might

require personalities with open mindedness to change. Individuals among later

adopters need to receive a lot of informatibout solar cooking in order to

understand what benefits there are and how to reach them.

5.3. Perceived characteristics of the solar
cooker

Perceived characteristics of the solar cooker deal with what the potential user thinks
about solar cooker and haweful it could be. It emphasises how the product is
perceived inerms of relative advantage, compatibility, complexity, trialability and
observability.

5.3.1. Relative advantage

Many interviewees had the idea that the product would save them money if they
bought it, compared to solutions they were using today. One reason had to do with
the fact that they knew that they did not have to buy as much fuel if converting to

solar cooking. Yet, since solar cookers partly operate as prevenatiensngead
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morein 2.1.4. Persuasion stage: Perceived characteristick witlthe wardsaditer

a longer time of use, individuals might have a hard time perceiving-teariong
profitability of the product. Saving time and eneeggtwo factors to describe the
perceived relative advantage that the solar cooker would have compared to stoves
they were already using, seeing that collecting wood is very time consuming and that
when cooking with solar you can leave the cooker unattendedgage in other
activities. Before buying the product, a few interviewees had also seen great potential
with the portability of the solar cooker. They wanted to be able to easily move the
cooker for storing and cleaning purposes.

One of the may benefits of the solar cooker is the avoidance of unwanted diseases
that is today caused by fire stoves used indoors (Dennery, 2007; Kwach & Onono,
2008). The unwanted consequence that is avoided by adopting a preventive
innovation is however difficult perceive due to beingan-eventi.e. the absence

of something that otherwise might have happened.

The relative advantage of preventive innovations is difficult for a person in an
organization to immediately demonstrate to their clients, b&wauwsb/antages
occurin some future and unknown timiéws the relative advantage of a preventive
innovation is highly uncertain.

5.3.2. Compatibility

According to the entrepreneur from Ecomandate Foundation, traditional dishes are
animportantpartofmagye opl eds | ives in Kenya, and
for someone whose life revolves around food. If a stove seems too different
compared to what is used today, then there could be doubts whether it will be suitable
for cooking dishes typically madie a discussion with the entrepreneur, it was
mentioned that when the cooker was introduced, inhabitants were having a negative
attitude towards the idea, assuming it to be a European product that will not work
for Kenyan dishes.

5.3.3. Complexity

Solar cookig is quite different from traditional ways of cooking which makes it
difficult to use without proper training (Dennery, 2007). Cooking with the sun
compared to fire makes little sense for a lot of people and some think that it just will
not work or thathe food will have a strange taste. It also looks very different, so
even though the steps of using it might not be that complicated, the mere look of it
makes people confused. Some observers deseribiasanation when seeing the
product for the firstime but with an adequate demonstration they usually get enough
information to grasp the concept of solar cooking (Wanzala, 2019).

5.3.4. Trialability

According to Rogers (2003), having the opportunity of trying a new product before
choosing to adopt it can increase the rate of adoption. In a public demonstration in
Kenya, locals were allowed to test and be included in the demonstrations of the
product vhich involved cooking, tasting the food cooked by a solar cooker (Kaburu
etal., 2019; Sunews, 2009b). This resulted in people expressing their satisfaction when
uncertainties and doubts concerning usage were eliminated and they instead began
wondering whe they could get a solar cooker (Sunews, 2006). Among individuals
interviewed, many stated that they had tried solar cookers at demonstrations arranged
by organisations, before actually buying one.
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5.3.5. Observability

More visibility of the results of andmwation can lead to a higher probability of the
innovation to be adopted. The entire construction of a solar cooker is both simple
and visible, there is no hidden technology and the number of parts is few, making it
easy for people to observe what is gmindgNo smoke is emitted during the use of

the product which is often something people notice since this is an extensive issue
with traditional cooking stoves (Kwach & Onono, 2008; Omariba, 2006).

When women in Kajiado, south of Nairobi, had been irteadio solar cooking,
scepticismvas initially expressed (Mulama, 2006). They were unwilling to believe that
solar cookers made of cardboard containers linedalitfiniumfoil could be

possible to use for cooking food only by being placed in the sigdeiGogghat fire

is what they are used to. This attitude remarkably changed when they had seen a final
result ofwellcookedfood which in turn broke the uncertainty of being able to cook

food with the sun.

At demonstrations people are often surprisé¢lebyreat taste of solar cooked food
(Sunews, 2009b). They are even surprised that the food is properly cooked. When
they witness this process and realize that nerigeded, that the only energy that

is utilized came from the sun, they understand the possibilities of the product and
often express their interest.

Many of the interviewed usevrBo hadnever used a solar cooker, thought about
solar cookers as a possible way of saving money. Howewsipasipmentioned,

some solar cooking advantages occur in the future. This calls for both comprehension
and knowledge about savings andieng profitabiliyand of course the possibility

of investing. Being relatively limited to only living one daynae slows the rate of
adoption. However, the solar cooker entrepreneur from Ecomandate Foundation
stated that when the target group had been asked to reflect upon their fuel
consumptions, they surprisingly realized how much money they had actually spent
on it.
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6. Domestication- the user
obtaining the solar cooker and

using it 0
Gy

6.1. Appropriation of the solar
cooker

At the stage ddppropriationthe solar cooker becomes physically and symbolically
accessible by the people in the household. Tmersmwhen a person buys, receives
and assembléise productPurchasés often done through an organisation or local
solar cooker shops and the payment could be split into smaller sums over time in
order to facilitate the investment.

6.1.1. Organisations

SolarCookers International is an organisation that distributes solar cookers in Kenya,
among other places (Innes et al., 2008). They have representatives that work for them
in order to sell the cookers to customers. In an initiative called The Sunny Solutions

project, SCI introduced the sol ar cooker

0CooKitéo

womends groups, since women are the primary wusers

motivated to take on the role as saleswoman, also called Solar Cookers Representative
(SCOREP). Gl then trained the SCOREPs on how to properly demonstrate the
product and then they sell it door to door. SCI have also engaged in projects where
solar cookers are given out for free in order to further encourage the diffusion of the
product. This has led an increase of the usage in some areas but could at the same
time have halted the diffusion in other ways since potential users have expressed that
they will not buy a solar cooker, but rather wait until it is given out for free (Kwach

& Onono, 2008;rnes et al., 2008). Of the solar cooking project evaluations studied

in this project, almost every user involved got their solar cooker from SCI.

Asulma Centre is a ngovernmental organisation (NGO) close to Nairobi in Kenya

and since 2015 they practice and teach about solar cooking and how to integrate it
into the everyday setting (Karnebéck, 2019). They also build and sell solar cookers,
such aghe panel cooker CooKit, box solar cookers and conical panel cookers.
Among the people interviewed, several had learned about solar cooking through
Asulma Centre and also bought their cooker from them.

Farmers With a Vision is a local community organisation in Bumala, Kenya that have
been engaged in solar cooking since 2008 (SCI, 2020d). Similar to Asulma Centre,
they are trying to spread the technology of solar cooking by teaching school children
and peforming demonstrations in operarketplace@Karneback, 2019). They also

make and sell box solar cookers and panel cookers and they have reached some of
the interviewed people with both knowledge and cookers.
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6.1.2. Purchase of the cooker

Interviewed usersohght their solar cookers between 2009 and 2020. Most users
stated that saving money, improving their health and the environment and being able
to do other things while the food is cooking, were their reasons for buying the solar
cooker. There were alsasens such as that they got interested and intrigued when
they saw it being demonstrated and that they got convinced by the tastiness of solar
cooked food.

6.1.3. Solar cooker in the user setting

It is important to understand that the solar cooker can reaptetely replace all

other stoves in the household, no matter the engagement of the user or the capacity
of the solar cooker. A household has to have at least one other option for periods of
the day when the sunlight is not sufficient (morning and éwamirfgr cloudy days,

and often also when actually using the solar cooker, since the capacity of it is not
always enough for cooking a meal for an entire family (Karneback, 2019; Kaburu et
al., 2019). The interviewed users often have two or threeistiudsg the solar

cooker. Except for the solar cooker it is common to have a firewood stove (three
stone stove), gas cooker (LPG), a kerosene stove, an energy saving stove (fuel is
charcoal or briquettes), an improved fireplace or a Jiko (ESS withl abvarco
briquettes). It is also rather common to have a hay basket, also known as a fireless
cooker. The hay basket usually consists of a sturdy, outer construction like a plastic
basket and a soft inner filling made of fabric and wadding, as seenari fihere

are also products like the Wonderbag, that is a foam insulatrddchagmes in

sizes up to 45 cm in diameter (SCI, 2014). Except the firewood stove most stoves are
portable, which makes them possible to use at different places. If areaegewh
threestone stove is set, becomes flooded by rain then the users have to build a new
one somewhere else.

Figure 6.1
The fireless cooker called hay
basket.

[Photograph], by Asulma Centre Self Hel}
Group, 2020f, Facebook
(https://www.facebook.com/Asulma
CentreSelfHelpGroup
1019285011511571/photos/47704499997
8368.

6.1.4. Common solar cookers and related products

The most common solar cookers among interviewed users are panel cookers, but
also box cookers are common. Popular panel cookers are, in particular the CooKit,
but also Haines, Copenhagen and conical versions. The box solar cookers are rarely
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mentioned as gpecific model but are built in different variations depending on the
local solar cooking organisation. Solar cookers also need plastic bags or plastic
sleeves, which could be included when buying the solar cooker. A black sufuria, see
figure 6.2ispreferred since black absorbs heat, but people use unaaintggum

pots as well. The sufurias are sometimes blackened by the soot from other stoves and
then users do not have to paint them in order to increase efficiency. It was observed
from video no. 2hat the pots are usually heavily dented with uneven lids that lessen
the efficiency of the solar cooker, since heat is escaping. The purchase of a solar
cooker sometimes includes a WAPI or other indicators for pasteurizing water
(Kwach & Onono, 2008).

Figure 6.2
A black and dented sufuria.

FromKastrull, husgerafPhotograph], by
RoseMarie Westling, Statens museer for
varldskultur, n.d.,
(http://kulturarvsdata.se/SMVK
EM/objekt/155485§. CC BY 4.0.

6.2. Objectification of the solar cooker

Hereobjectificationmefersto the objectification of the solar cooker, describing how

and where the individual chooses to place the artefact, when in use or stored and the
issues that arise around the positiofiing.product is placed differently depending

on t he us et adnd e.gavhetherrthe mookenis going to be used for
cooking or whether it is to be stored.

6.2.1. Cooking outside the house

The solar cooker is not possible to use indoors, so the user has no choice but to use

it outside. Since fiopasd, iscouttenéan differemt pacesr eal |y a speci
for different users. Most interviewed users stated that it is often used outside the

home of the user (or sometimes at the workplace) far enough from the shadows of

buildings and trees. Among people using théidradithreestone stoves, it has

been shown that this cooking method is utilized both indoors and outdoors (Amosy

et al., 2010; Kaburu et al., 2019). However, when usingttives¢he placement

of them is often not limited by the surroundings sushaows, even though the

unpleasantness of smoke could affect it to some extent.
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6.2.2. Cooking on the floor and ground

Whether the cooking is made with a solar cooker or another stove, it is almost always
performed on the floor or on the ground (Amosy e2@l)). Compared to the
change from inside to outside cooking, solar cooking does not require the user to
change their behaviour in this respect. The technique is still problematic since it urges
the cook to bend over in an extreme position in order td rac stove.
Explanations of why cooking on the floor is the ncanvary, from that there are

no other available surfacasdthat it is the most stable alternative to that surfaces

like tables or such are intended for people to sit at, to eat afidesdtias
observed in videos no. 1 and 5 that the homes are usually quite simple, with few
rooms and a sparse interior, which makes it difficult to sustain a habit of cooking on
a surface level above the floor.

6.2.3. Cooking at the workplace

One of the inkrviewed users, a peasant farmer, stated that she brought her solar
cooker along with her to the fields to cook her breakfast while working. Since a typical
morning at the farms lasts till approximately 12:00 pm, she arrived home in time for
preparing theest of the lunch using other cooking devices. She reported during the
interview that she cooks the rest of the lunch on an open fire and prepares part of
the supper using the solar cooker. Simitarttherof the interviewed usewgho

was working in éhep, reported that she uses her solar cooker at work for cooking
her lunch. In this case she can avoid going back home for lunch as well as buying or
bringing food to the workplace.

One interviewee, who used to solar cook next to her shop, had to stop when a new
building was built nearby, which created a shadow. This is an example of how
different(worK)places can affect the use of the product. If a workplace offers limited
sunlightjt will most likely mean difficulties in using the solar cooker. Farmers usually
work in open sunny areas in comparison to a shop owner who might be surrounded
by shadows.

6.2.4. Outside circumstances and problems that follows

Outside spaces that have a latha&fdowing are less useful for solar cooking. Some
interviewed users state that they stopped using their solar cookers when they had to
live or work in a setting with more restricted space. One interviewed user moved to
a new building where there was nacspo place the cooker and since it is not
possible to use inside, the user had to stop using it. Another user remained in the
same building but the landlord decided to put up a new building, shadowing the
previous solar cooker spot.

As mentioned eartieweather conditions affect the performance and thus the
experienced reliability of using a solar cooker. It was reported that users were
disappointed over the fact that their solar cookers were ineffectiverand
functionalon cloudy and rainy days amden drifted by wind (Karnebéack, 2019;
Kaburu et al., 2019). Places that are suitable for solar cooking are usually quite
unprotected and exposed to wind, since the lack of shadows means that there are few
surrounding obstacles, see figure 6.3. The gimimdost cases made up of soll,

with elements of sand and vegetation, making the solar cookers even more vulnerable
during rainy days, see figure 6.4. Weather conditions like these calls for rethinking the
construction of the solar panels, in order twadese the tendency of affecting the

user negatively (Owiti, 2003). Also, when this happens, some users tend to put away
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their solar cookers and go back to what they were used to; even when the sun returns
they might have a hard time starting again babaydaave lost the habit of using

the product. Many of the interviewed users stated rain as the main pebioheim

not keeping up the habit of solar cooking.

In addition to weather conditions, it has been reported that food has sometimes
disappeared diswas left outside and out of sight cookismgthe solar cooker

(Kwach & Onono, 2008). In an extreme situation, incidents like housebreaking by
armed thieves stealing solar cooking kits has taken place (Kaburu et al.,, 2019).
Howeverthese issues halween more common in densely populated communities
where people live close to each other, for instance refugee camps and crowded
villages (Owiti, 2003).

Lastly, product damages by animals have shown to be an additional factor resulting
in difficulties andincertainties in adopting the solar cooker. The solar cooker panels
are made from paper aalliminiumfoil, hence the reason why they are prone to
destruction (Owiti, 2003). Termite attacks were a further factor when not properly
storing the cooker, leagi the panels unusable. Users usually throw their cookers
away when these attacks happen as they are beyond repair.

Figure 6.3

A photo from rural parts of
Kenya showing the conditions «
windy days.

FromEngendering the Response to Clime
: - > < - = > Changé¢Photograph], by Bread for the
- 8 s <= e = . 3 World, 2011, Flickr
5 > S =~ == - S (https:/ww.flickr.com/photos/28475454

RN = e * : . .™  @N04/1560380226p CC BXGND 2.0

43


https://www.flickr.com/photos/28475454@N04/15603802269
https://www.flickr.com/photos/28475454@N04/15603802269

Figure 6.4

A photo from the rural parts of
Kenya showing the surrounding
in rainy days.

FromVillage boys and goats in the rain in
Western Kenyi@hotograph], by
International Livestock Research Institute
2004, Flickr
(https://ww.flickr.com/photos/7155605@
N03/524447056). CC BXGSA 2.0

6.2.5. Storage

The solar panel cookers are sometimes placed in a bag made for transportation and
storing, according to the entrepreneur from Farmers With a Vision. However, users
are informed to make sure that the cookers are dry before placing them in the bag to
avoid veather that could cause damages, children playing with it, theft and termites
(Owiti, 2003). When the Farmers With a Vision asked users where in the house they
stored their solar cookers, the responses varied between the households. Some
wanted to make sathat the cooker was stored in a place where it could easily be
found. Otherspreferredstoring it in the safest place to avoid theft, such as a
bedroom. Many also stated tpegferredplacing the cooker in the kitchen where

other cooking related itemene stored.

44


https://www.flickr.com/photos/7155605@N03/5244470561
https://www.flickr.com/photos/7155605@N03/5244470561

6.3. Incorporation of the solar cooker

The technology or object has to be actively used for it to be considered to be
incorporated in the household (Hynes & Richardson, Z6@&forethe following
information refers to how a solar cooker isadlgtbeing used in the household with

time as a crucial factor in the incorporation phase. The product has to be included in
the daily routines of the household (Silverstone et al., 1992). The solar cooker is
mostly used for cooking, even though some adsuse it topasteurize drinking

water, heat bathing water and sometimes also dry food (SCI, 2020d). Since the most
frequent reported use of the solar cooker has been using it for cooking food, the
presented result is a reflection of that.

6.3.1. Everydayroutines

Looking into the routines on a daily basis, it is common to eat three times per day
divided into breakfast, lunch and dinner. Breakfast is usually eaten betieen 6
a.m., lunch between 12 p.m. and dinner between ®p.m.lIt is not possite to

cook an early or large breakfast using the solar cooker, since the sun is not sufficient
at that timeHoweversome users could cook a later breakfast for only themselves,
during earlier work hours. Lunch and dinner can be cooked with the selabgbok

since the solar cooker requires more time in order for the food to be properly cooked,
the user must start earlier to be able to eat at the usual time. From 9 a.m. until 4 p.m.
the sun is sufficient enough to cook with. This means that in ordekttuoch

using the solar cooker the user has to start around 9 a.m. to be able to have lunch at
12 p.m., and after that dinner preparations can start whenever but not too late
(depends on how much food you cook, what kind of food, if it is winter or summe
time) but usually not later than 2 p.m. (Karnebéck, 2019). Many users are aware of
this and some state that it is important to prepare the food early when the sun is
overheads.

In Asulma Centre, close to Nair@blar cookers can be used approximately 20 days

a month or 220 days per year (Karneback, 2019). How often solar cookers are actually
used varies a lot among households, depending on the different daily routines and

family circumstances. There are statlsissd on project evaluations, stating that

the solar cooker was being used up to three times a week (Owiti, 2003). Some of the
interviewed users made a daily habit out of using it, at least when the sun was shining.

6.3.2. Integrated solar cooking (ISC)

As previously mentioned, solar cookers never completely replace all other stoves in
the household and must therefore be used in combination with other cooking
methods. Current solar cooker users have shown to somehow integrate it with other
cooking methods. Theeare different ways to do this and the same household could
alternate between these options:

1. Many interviewed users cook the entire meal using one stionstafoe,
using the solar cooker for making lunch and then another stove to cook
breakfast or dinner. It is easier for smaller families to manage cooking an
entire meal using the solar kitchen. Making lunch using only the solar cooker
is also common when the fanslgplit, such as when one person cooks for
themselves at work.
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2. Individuals could use both the salaokerand another stove at the same
time to be able to cook one meal existing of two main compamgnts,
they cook one dish, such as sukuma wittigisolar cooker and another
dish, such as ugali, on the tkeeme stove.

3. Users could begin by cooking the food using the solar cooker, then finish
cooking on another stove. This happens in such a way that one type of food
is first softenede(g.,vegetables) using a solar cooker and directly after
cooked on another stove (Sunews, 2009a). Interviewed users also stated that
it could also be that they use a hay basket to finish the solar cooked food or
to maintain the heat until it is time to eat. Thegalso examples of using
the solar cooker as a finishing step after the food has been heated by another
stove.

It could seem as though the solar cooker is the only method that requires a type of
0 b aupdkbut other stoves have their shortcomingsost like solar cooking is
impossible when it is too cloudy, the other stove options have their limitations. If
people have no firewood or otlieels,they might not have another option but to

solar cook.

6.3.3. Family size matters

An important impact on thexperienced performance was found to be the total
members of a household. It was shown that almost all households with a total of
three or less people considered the solar cooker as enough for cooking a meal for the
whole family. However, households witirerthan three family members indicated

a need for always integrating and combining other cooking methods when cooking

for the entire family. One interviewed user expresse.
the solar cooker with an improved fireplace beddss®t enough to cook a meal
for my whole family of sevend. Similarly, a wuser fror

stated that they stopped using the solar cooker because of its capacity, while a user
of the same professalihackground but of three famihembers said that the solar
cooker was enough to cook an entire meal for the family.

6.3.4. Preferred way of cooking

Of the interviewed solar cooker users, only preterredthe solar cooker (in
combination with the energy saving stove), when asked whalvthaite way of

cooking wadnsteadmost preferred the gas stove because it cooks the food fast and
efficiently. All gas stove owners stated it as their favourite way of cooking. A gas
stove could be more expensive than other stoves, why not evewbedy gas

stove A kerosene stove wpseferredoy both a singlperson household and a five

sized family, with the argument that kerosene is an affordable fuel and that it offers
an efficient way of cooking. The energy saving stove and improved firepkte

also to be popular, with arguments such as the energy saving stove would let you do
other things while the food is cooking and the improved fireplace uses firewood,
which is cheap at the same time as it does not emit as much smoke as a regular three

stone stove. An interviewed user stated that o0l l ove
stove because once you start cooking, you can do ot he
user, who got firewood for free, thought that the thi@ee stove made the best

opton and expressed O0My f av eswoneifiieplaceway of cooking is t
because | get firewood freeod.
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6.3.5. The cook

According to the entrepreneur from Ecomandate Foundation, in Kenya, cooking is

commonly the responsibility of the woman infanaily, often a mother. Naturally

if there was no woman in the household, the men had to cook. Most of those

interviewed were women and they claimed to be the one who made the cooking in

the household, though they often cooked together with someoneitikaulghter

or sister to split the burden of cooking or to teach the other one how to cook. One

interviewed user stated that ol cook alone, because
not cook where there is a female adult in the houseo.

6.3.6. Cooking session

There are no exact detailed steps that everyone follows when using a solar cooker, it
is rather a flow of activities that could differ in order. With some exceptions, the
product does not require precise steps and the same user might alternate from day to
day

Procedures could also differ depending on what food is being cooked. The solar
cooker is relatively slow in its cooking, so foods are being boiled in their own juices
rather than being fried. This means that it is favourable to cook lighter foods and th
less water is required. Common dishes that were cooked in the solar cooker were
mainly vegetable based dishes, ugali, rice and sometimes meat and eggs. Though,
according to the entrepreneur from Ecomandate Foundation, some users do not feel
comfortablecooking ugali in a solar cooker since the traditional way of cooking is
different to the way you do it in a solar cooker. A favourite local staple, omena (a
Lake Victoria sardine), is considered most tasty when solar cooked (Dennery, 2007).
Dishes that use could not cook easily using a solar cooker were mainly hard beans,
dry maize and traditional chapati bread.

A common first step among a majority is planning and preparing for what is to be
cooked, since you have to start earlier than compared tstoties, in order to fully
exploit the sun's energy.

General steps of using the solar cooker according to the interviewed users and videos
no. 2, 3 and 4:

1. (Prepare the food by washing, cutting, chopping into small pieces. This is
not different from other stoves though the pieces could be made smaller
to increase efficiency)

Carry the solar cooker outside to an open.place
Open/unfold the cooker and let it face the.sun

Wash the cooking sufuria and the lid

Put and mix the ingredients together in a clean sufuria
Cover the sufuria with a.lid

Place theuduria in the cooker and insulate

Let it cook

© © N o g bk~ w DN

Check the food and stir it after some time, check if it is ready

[EEN
o

. When the food is ready, remove insulation from pot, often using
potholders
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11. Carry the sufuria to rest of the family and eat

12. Get the solar aker and clean it with a dry or moist cloth, bring it to
storage

Below are presented details about the steps, differences between the solar cookers
and traditional stoves and problems arising.

Preparation: (step 17)
Cleaning reflectors

The cookers were sometimes dusted before usage in order to ensure that they were
clean and shiny, before placing the food in it and to maximizing reflectiveness.

Making the cooker ready

Compared to the panel cooker, the box cooker is a closed constngtiwould be
preheated in the sun, which would make it slightly more efficient when eventually
placing the pot with the food inside of the cooker. However, there was no connection
between the usage of a box cooker and this behaviour, it was ratheerad huatt

time consuming the preparations of the food was, according to videos no. 2, 3 and 4.
For instance if the dish required extensive washing, cutting and chopping then it was
made before setting the cooker into the sun, often with the user sitfiogadse

with the pot in their knee, inside their house or right next to it. If cooking ugali or
other dishes that do not require a lot of preparation, the solar cooker would then be
placed in the sun as a first step, though this would still not be &nmudgbr a

proper preheating. In contrast to traditional stoves that should not be lit well in
advance, since they reach high temperatures fast and the user does not want to waste
fuel, the solar cooker would even benefit from preheating. The useandtghtte

solar cooker as a traditional stove only out of habit.

Insulating

The insulation in a panel cooker is made possible with a plastic sleeve or a plastic bag,
which the user puts the pot in and secures with a ribbon. The plastic sleeve can be
secured by first wrapping it around the pot and then fixating it with a clip.
Interviewees that use panel solar cookers stated that they sometimes feel the need to
double insulate it, making sure that the heat does not escape. The box cooker has an
inbuilt insulation so in order to insulate the pot the user only needs to close the
trangparent lid.

Fixating

The panel cookers are easily caught by winds, since the entire construction is
lightweight and the panels work like sails (Owiti, 2003). As observed in video no. 4,

it is common to prevent this by placing heavy stones on the cabltaeh strings

to it in order to create a telike solution. The strings will in combination with the
stones keep the cooker fixed to the ground, but also keep it from collapsing. The
conical version of the panel cooker does not have a collapsdvlection,but it

can get caught by the wind (SCI, 2015). There have been examples where the user
utilizes overturned stools or chairs in order to keep the cooker in place.

During: (step 89)

Time it takes

The cooking process takes a couple of hours,diegem what type of food that is
being cooked and the quantity. Stew, vegetables, ugalakae beans and corn
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and rice take approximatel® Bours to cook, while hard beans and corn téke 4
hours, compared to traditional stoves where it takebehtithe (Owiti, 2003The

solar cooker does not require the user to stir the food often so the user might only
do it once or twice, mostly to check if the food is ready. Checking the food is usually
complicated in a solar cooker that uses a plastis imaglation (SCI, 2020b). In a

panel cooker the secured plastic bag has to be untied and the hot pot has to be
removed without getting burned or spilling. It is slightly easier in a box cooker where
the transparent sheet is lifted in order to accessothe f

Cooking zone

When observing videos no. 1 and 5, it was shown that when cooking with more
traditional stoves, there is often some kind of chair or stool placed in the cooking
zone, either close to the stove, to be able to control the cooking wathiogtto
constantly stand up, or a few steps away for longer periods of resting or for cooking
preparation purposes. Still, the user stands up frequently during cooking since there
are a lot ofimanoeuvreshat are difficult to perform while sitting downch as

lighting the fire, placing the pot on top or stirring the food. In video no. 3 it was
shown that when using the solar cooker, which is further away from the traditional
cooking zone, the user would rather leave the cooker if they feel theysiteed to
down. The user never makeseffyrtssitting down close to the solar cooker. When
cooking with an open fire, the cooking place is never left for a long period of time
and the user is required to be much more present. Thsedéephabit is in coast

to the possibility of actually being able to leave the cooker, and therefore might cause
complications in developing a habit of leaving the solar cooker.

Activities during

While the food cooks in the solar cooker some users are able to carry out other

activities, which is often seen as a great advantage, instead of having to constantly

watch a fire. The activities could consist of other chores, working,negifiigpurs

and friends or playing with children. A user stated
errand or do | aundry while our meals cook. Cooking
(Dennery, 2007, p. 1). Since the cooking time in a solar cooker is relatively long, it is

a waste of time to not take the opportunity to do other things, it even creates

anxiousness to only wait for the solar cookénigh the food (Sunews, 2009a).

However, the users have to be aware of the possibility and feel comfortable enough

to leave lte solar cooker. An inexperienced user might not appreciate the unusual

habit of not being present and involved while cooking, since many people are used

to being very involved when cooking with fire (Sunews, 2009a). Depending on the

nature of the surrouimyys there are also differences in how safe it is to leave the

solar cooker unattended (Kaburu et al., 2019). Issues with theft are more occurring

in refugee camps where households tend to lie close to each other and food is even

more a rarityUsuallythe cooker itself is not attractive for thieves, but the food

inside.

After: (step 16012)

When the food is ready

After a couple of hours of cooking in the sun, users go and check if the food is well
cooked and ready to be removed from the cooker. Ibldmeceoker type used is a

box cooker, the transparent insulator is opened and sufuria is thereafter released and
brought to the house. If the cooker is a panel type, the procedure is mainly the same.
However, if the insulators used are plastic bagsussatly check if the food is

ready by slightly opening the bag and taste the food with a spoon. One issue here
that has been noted and stated is the challenge of removing steaming food from the
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bag without spilling the food or burning the hands. Whes argeassured that the

food is ready, the sufuria is removed from the bag. The user could then leave the
cooker and the plastic bags with stones securing them to the ground, in order to be
able to eat straight away, or disassemble the panel and ckedmyagthmoist cloth

before storing it inside.

6.4. Conversion of the solar cooker

Conversion is the process whereby the users within the household may come to

define their relationship to the solar cooker. Only when an object is in the conversion

phase, i.ecommunicated both symbolically and materially to the public world, is the

householdf6s judgement, taste, and styl e, as wel |l as |
confirmed.

The partial processes associated with the conversion aspect of domedkation re

the role the technical artefact may have in househol d
wider social world. This could include the more symbolic aspects of objectification,
such as the artefactds place wbwdkin the soci al net wor

that users may have to do in order to maintain the artefact in working.grder,
purchasing disposable items that are needed to use the product.

6.4.1. Maintenance

The most used solar cooker, the panel cooker, requires plastimbalgdian. This

is often the part of the product that is most prone todme eut (Dennery, 2007).

When buying the cooker some plastic bags could be included, but after a while the

user needs to get more bags. In the long run this is both expensamnéudidr

the environment (Kwach & Onono, 2008). There has also been a ban on plastic bags

recently, which have forced many people to stop using them (Agape Volunteers,

2020). Among the interviewed users the majority that had stopped using their solar

codkers stated that it was because of the ban. One interviewed user expressed the

following 0... the government banned use of plastic b
it [the solar cooker] came with became unusabl e, I h
actuapanel also needs maintenance work. Mangostvsolar cookers are made of

simple materials that break rather easily. The CooKit is often made of foil covered

cardboard that will be damaged by frequent use or moist (Kwach & Onono, 2008).

Users sometimesvedogether pieces to ketemfrom falling apart, but others

might not have the possibility or will to maintain it (Sunews, 2008). Many users had

discarded their solar cookers after bdeakn due to lack of repairs and maintenance

skills (Kaburu et al2019). An interviewed user stopped using the solar cooker

because of the cost of replacements needé¢keanéeled forepair.

6.4.2. Habits in the longterm

When being used to a certain way of cooking it is often difficult to change, especially

when food playsuch a large part of your life. Hence, replacing your stove would

mean an entire change of lifestyle. Different issues with the compatibility of the

product make it difficult for the user to make the solar cooker a part of their daily

habit and the useeturns to use traditional ways of cooking (Kaburu et al., 2019).

Even though solar cooking could offer a better life for many people, it is more

convenient to stay the same. One interviewed user st
the idea. lamusedtoo ng using firewoodo. It is clear that <coll
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both time consumingndexpensive to buy, compared to the energy of the sun that

is a free and inexhaustible source. Still, the solar cooker requires adjustments of

routines which are uncomfalle for the user. Another interviewed user did not even

give a specific reason for stoppismg the cooke®On theother handvhen people

dare to change their lifestyle, it could not only improve practical parts of their life,

but also empower them asan beings (Innes et al., 2008). To withess that efforts

made paid off is to realise one's potential, even in other areas too. One user expressed

t hat 0The solar cookers just made us bol deré pushed
grown a bit wary of taking,cathese leaps over dangerous crevasses have led us to

much higher, firmer grounddé (Sunews, 2009).

6.4.3. Relationship between the artefact and the wider
environment and social world

Some of the people interviewed, both current usenedojerusers said that they

had talked to people outside the household about solar cooking. When individuals
were asked what they had talked about, the most recurrent topics were benefits of
the solar cooker and sharing experiences, as well as giving eadiviother a
concerning usage.

A further context where solar cookers had been displayed to others outside the home,
is during events such as birthdays. Since the solar cooker is suitable for baking cakes,
many users have reported that they have started bakengfter buying a solar
cooker (SCI, 2020a). Traditional cooking methods, such as tstotheestove, is
impractical for this kind of activity due to its high and uneven heat. The solar cooker
has made it easier to celebrate certain festivities emdamseow see the product
as a symbol for making this possible. Ramula (2005) expresses the importance of the
solar cooker:

The thing that | enjoy most when cooked through this solar cooker is cake

which my motherprepared during my happy birthday. | atéentively
watching the way she was cooking it. | keep telling my friends who came to
my birthday that we used a solar cooker to cook cakes. They really
appreciated and they encouraged their mothers to buy solar cookers and
both their parents have bougbtar cookers and they really enjoy cooking
with it. (Solar cookers in Nyakach: a youth perspective)

One woman using a solar cooker, observeitleo no. 3, had incorporated her
cooker in her daily kiosk activity. The woman used her solar cookeinfpahak

selling cakes for raisihgrincome, as well as supporting starving people. It was
noticed how customers immediately showed interest, asking her about how she
prepared the cake, which later led to many conversations regarding solar cooking.

Another woman, observed in video no. 3, who had spent a lot of her money and time

on firewood, bought the panel solar cooker CooKit from SCI. When she had been

using it for soméme,she noticed that she had saved enough money to buy things

she could not affdr bef or e, she stated that oWith the money |
rabbits, chickens, ducks and a radio as well as other small, but nice things. | have

boughtgoatsone i s call ed Sol a00:13118).tTeernanzetoi onal 6 (00: 12:59
the goat is a referenmethe organisatiomamethis is an example of how the user

defines the relationship between the artefact and the social world. The product had

improved her life and she was eager to let people around her know that. In addition,

the area around her housel become more fruitful since she stopped taking down

51



trees and other plants for her fireplace, which indacdhtoa better environment
for the enlarged livestock she now dradhas madéhe relationship to her solar
cooker even stronger.

Similarlyjn the observed video no. 3, when a user was asked about his opinions on
owning a solar cooker, he mentioned that instead of spending money on firewood,
which is something that you can only use once, he could buy a cow and enjoy the
benefits over and overhis shows how solar cooking, using the energy of the sun,
has made an impact on his life, making it possible to have a production of milk. The
family could then both consume the milk and make money on selling it to others.

Likewise, some of the intewees currently using a solar cooker expressed that
owning a solar cooker had benefited them in their daily lives by relieving them from
the stress caused by entirely relying
changed life from the stressnot cooking when | don't have firewood to utilizing
abundant solar energyo.

It has appeared from several previous solar cooking projects how songs are
continuously used in celebration of the advarftagessing solar cooking, showing
surrounding peopleow pleased and thrilled they are in order to contribute to the
spread of the product and therefore a healthier and brighter future (Kwach & Onono,
2008). In the observed video no. 3, groups of women, who had switched to solar
cooking, sometimes gatheregether to cook food, socialize and dance while they
were singing about how their lives had been improved since the change. The women
in video no. 3 sang OWe are going to
cooking with the sun, you can stay thidbsmoke, we are going solar, we are cooking
with the sun, you can collect the wood, but for us we are going solar, we are cooking

on

cook

f

with the sun, we a-0@l1788.i ng solaréo (00: 16:
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DEFINE

At the beginning of the project, different kinds of development
areas wereonsideredoossible to explore, depending on the
outcome of the result. In the previous phase we have explored
and identified several different obstacles and shortcomings with
solarcooking diffusion. The solar cooker has been investigated
and analysed, prior to when the product was introduced to people
until what happens when the user owns the product. There are a
lot of different aspects that affect the diffusion of solar cooking
and the solar cooker. The physical product itself is deficient in
many different ways, which is an important aspect to consider.
This is also the aspect that is chosen to work further with when
developing a solution concept. However, the produced
informatian in the prior phase should be possible to be utilized
as a base for other areas of solutions if desired, such as solutions
concerning organisations or other products that could be
developed to facilitate the usage of solar cookers.

The definphase premts a user journey addressing several

di fferent parts of the userds journey wit
identified development areas are introduced and presented. The

phase is completed with a list of solution guidelines summarizing

the requirements néed for a concept tilfil in order to solve

the identified user problem areas.



7.User journey

The user journey is a summary of the stated user issues connected to the solar cooker.
The issues are put ic@ntext with a persona that is meant to reflect the user of the
stated target group.

MARY IN KISUMU

Mary is &2-yearold woman, living with her husband Ben and their three children

in a small house in Kisumu. Two yegs,she bought a panel solar cooker called
CooKit, after seeing a demonstration in her village. She initially thought it looked
weird and could not understand how it would work to cook food with. The people
demonstrating told her that the solar cooker wboiake her use less firewood and
when thinking about how awful coughs her children have had lately, due to smoke
from their threestone stove, she was intrigued to try it. Her husband was harder to
convince since he was not sure the cough was a rebalt &fdwood stove. He

was rarely present when food was being cooked so he did not realise the great effect
it had on their health. Since having the main responsibility over the household
economy, he did know that a lot of their money was being speetvood, which

made him agree to buy the solar cooker.

THE DAY BEGINS

Mary is the first one to wake up at 5.00 a.m. in the morning, she peeks outside and
cannoffeel any rain against her face. She is relieved and says a silent prayer that it will
staythis way, recalling the past few days filled with rain and the unused solar cooker
collecting dust in some corner of the house. The sun has not yet risen when she starts
to prepare the breakfast tea for her family. Sitting down, next to the fireplace in t
corner of one of their two rooms, she lights the firewood and then places the sufuria,
filled with water and tea leaves, on the fire. One of the children has woken up and is
screaming for her, but she knowscreotieave the fire unattended.
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BREAKFAST

The family sits down by the table to enjoy the breakfast together. Mary tells the kids
that she will not be coming home for lunch today, so they should not forget to bring
food with them to eat in school instead. When they are finished eating pMapspr

for her work on the farm. She is a peasant farmer which means that she is one of
many farmers working at the same farm, but with different areas of responsibility.
Her salary is that she gets to keep a small part of the harvest, the familysthen keep
part, and the rest they will sell at the market to earn money. Mary packs her working
and sun cooking tools and starts her journey to work, but soon needs to head back
when she remembers that she has forgotten the plastic sleeve for it, not using the
solar cooker for some days has made her lose her habits.

WALKING TO WORK
She continues her way to the farm when she sees a familiar face and a conversation
begins. The person asks Mary if she is still using her CooKit, sincedasmaget!
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andshe didnot know how to repair it. Mary replies, saying that she sewed it back
together.

Ben has only brought the solar cooker a few times to his work as a market vendor.
He and his friends usually buy lunch from a woman that passes thevesyridzy

at noon.The market is crowded with people and stalls so there are few open spaces
to put the solar cooker. Every time he has tried to use it shadows casted from nearby
stalls has caused him to constantly move the cooker. He knows that it is better if
Mary bringst with her since the farm offers more suitable places, besides he always
feels uncomfortable cooking since it is not very common for men to do that, if they
do not have to.

AT WORK

Mary arrives at the farm at 6.30 a.m. and puts her cooker down witfetherrest

of the utensils. Then she goes towards the field where she seemhezro@ady

to start reaping the kale and the corn. When Mary gets closer, owe-ofdnkers

wants to know what she is carrying. Mary explains that it is a s@ababskmet

with a confused expression O0What do you mean cook wit
folded cardboard? | would not trust it for my food! 6
more another time and they start to work.

Two hours of work later, they pause for a little break and Mary takes the opportunity
to set the solar panel to let it cook while she continues the work.

Today Mary only had to prepare food for herself since the children had brought
leftovers from yesterday to school. She unfolds the panel, assembles parts of the
panels together and places it on the ground, making sure it is facing the sunshine.
Today sheust wanted to prepare something that she could eat fast so she mixes
water together with maize flour in the black painted sufuria, then she covers it with
a lid. When she lookip,she is surprised to see that her panel has flown away, so she
grabs it immaiately and collects some heavy stones that she can put around the
cooker to make it stay. Minutes later she hears the landowner calling for her due to
the complicationwith the solar cookehattook additional timanith no time to

spare she places thafuria in the cooker and insulates it with the sleeve that she
finally had brought along with her. She leaves the solar panel with the sufuria inside
and goes back to work, hoping that no stranger will pass by and steal the unattended
food. While workinghe makes sure to keep an eye on the cooker and adjust the
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parts of the panels that have come loose. At home she has strings that can be attached
to the panels to make sure it does not collapse.

Time passes and the work schedule ends just ifotilnach. She walks towards

the solar panel to check the food and realises it would have required a bit more
cooking, but since she has to get back home, she settles for the result. When she uses
the solar cooker at home there is always the possibititittee food to a hay basket,

if clouds or sunset disrupt the cooking, but she could never carry more than she
already does for work. Now when she removes the plastic sleeve from the sufuria she
starts to think about how she used to have plastic bagislators. Plastic bags were
usually tightly closed but she had to make the switch due to the ban of plastic bags.
Also, the sleeves do not coverlitieso the heat is not trapped in the same way. In
addition, the sleeve is made for a pot and a lidnie gondition but after using

them for many years, often on the fire, theybangpedand the lid fits loosely,
causing heat leakage and a more insufficient cooking.

BACK HOME

When she arrives home at 1 p.m. she leaves her stuff before she siteatdven to

cooked ugali. The time it took to walk home and the unevendich&de the food

slightly colder. After eating her food she gets up to clean the plate and the sufuria in
order to begin preparing the second meal that needs to start cookinghbefore
sunshine becomes insufficient. For supper she has planned to serve sukuma wiki with
ugali, since she got some extra kale over from the farm today. She takes a seat in the
kitchen among the cooking utensils and starts chopping the greens into smaller
pieces.
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Afterwards, she unfolds the solar panel again and sets it outside in the sun, far away
from the house where no shadows can bother, and cautiously dusts the panel from
dirt and food spillages earlier today. The family also owns a Jiko thatehieyeso

use right outside their house since it is easy to traespapgred to the firewood

place that is more complex to mdShke originally thought that the solar cooker
could be used in the same plcéhe Jikdbut after a while realised thaeguired

a much more open space where no shadowdcause problesnThis made her

put the solar cooker a few meters away from the house, though with new issues
arising such as winds more easily catching the cooker.

o=
¢

So- once again she fixates the panel t@tbend byusingstones andhis time

combining it with &ached strings for further stability. She brings a sufuria filled with

the chopped vegetables and places it in the cooker. She also brings the sleeve insulator
and this time she double insulates it with an additional sleeve for more powerful
cooking. Now Ise lets the food cook and walks back to the house.
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AFTERNOON

Back in the house she starts cleaning and sweeping both inside and in the garden
outside the house. Her back begins hurting so she takes a short break to stretch her
back. Her children arriveme from school which means she can leave the home
and the solar cooker outside, without being afraid that weather changes would
damage the unattendeabker andjo to the market to sell some of the collected
greens. On her way back home from the maheemakes sure to pass the forest
close to her house to collect some wood that she will need later today to cook the
rest of the meal with.

s, / /

COOKING DINNER

Mary arrives home and continues to prepare the sbppgshe walks toward the

solar cooketo check the food in it and stir. Soon it is 5 p.m. and the sun is about to
set and is not as strong as earlier so she brings the hay basket from the kitchen and
transfers the sufuria from the solar panel to the basket to keep the cooking going.
Then she Vpes off the spillages from the panel with a dry cloth, folds the panel and
carries it together with theay basketack to the house. Immediately she lights the
firewood in the kitchen corner and puts the water filled sufuria on top of the fire,
waiting or it to boil. Her hands are dirty of soot but she is so used to the flames that
it does not bother her. She brings the flour and starts pouring it into the warm water
and stirs vigorously with a wooden spoon until it is finished. While moving the
porridgefrom the hot pot, she burns her hands a couple of times.
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When food is ready to be served, she brings the vegetable stew from the hay basket
and divides the dish between the plates. When everyone has finished their food, Mary
gets up to clean the utensils and her daughters join her to help and ease the workload.
It takes some time to clean the sufuria that was used on the fireplace, because of
burnt food and soot.

CELEBRATING
Tomorrow i s Mar y OUsualytis diffictltea bake arly icake, hd ay .
becausthefire emits uneven and too intehsat, but the solar cooker has made it
possible. Mary has planned a party and the guests will be so surprised when they see
the panel cooker preparing the cake in the garden. She is excited for tomorrow
knowing how happy the kids will be!
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8. ldentified Development Areas

As a summary dhe resultsjdentified development areas have been formulated.
These are product usage areas with frequent recurring issues that affect the user
experience in a negative way. The areas are not entirely separateld &ibrer eac

and often touch upon the same problems but from different perspectives. In total
ten areas have been identified which are described below.

8.1. Different from traditional way of cooking

A solar cooker looks very different from traditional stoves tcbreated doubt

and low trust from potential users. The tsteae stove and tl#&o (KCJ)are much

more robust when it comes to materials and construction and it seems as though this
could be an important factor when it comes to trusting the predactsar. Using

a solar cooker is also very different from traditional ways and requires training
concerning its proper use and how to adapt traditional dishes for solar cooking. In
additionjt is difficult for the user to access information, such ai Wwovks where

it can be bought or even its mere existence.

8.2. Durability

The aspect of durability covers a lot of product issues that the user is experiencing.
As mentioned, the solar cooker is often made in a way that does not withstand
environmental stsses in a lorigrm perspective. The materials and the construction

of the product enable the product to be easily transported, because of the weight and
collapsibility, but it is also what makes the product prone to break. The foil covered
cardboard islso a cheap solution, but some people are not convinced that it will
work at all and many cases of broken solar cookers are proving them right. Compared
to the threestone stove and tl&aq the solar cooker is much more vulnerable when
exposed to the pralent conditions such as rain, wind, dirt and pests like termites.

8.3. Back pain

Theback paimproblemis not just related to solar cooking, but to most chores done

by the user. The user is often operating in a heavily bent position, causing the back
to hurt. With other stoves that have a shorter cooking time and that are used closer
to the houses, the us#ten mixes the standing bent position by sitting down on a
chair or stool. The area where the solar cooker is used usually lacks any sitting
possibilitiesso the user continues to operate from a standing position.

8.4. A lot of products

A solar cooker useeeds other stoves as well. Users often have-attimeestove,

aJikg some also own a gas cooker or a kerosene stove and a fireless cooker such as
a hay basket. It is cumbersome and expensive to own many different products and
even though a solutioa the limited cooking capacity of the solar cooker would be

to buy another one, it will only add even more products. The different products are
often used in connection to each other but they do not have anything in common
product wise.
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8.5. Users losedabit

Activities connected to food, such as getting food, getting fuel and éeakirg,

part of the wuserdés |ife. Changing the habits associa
task and affects many aspects of everyday life. It is impossible tooleseciieker

when it is raining and sometimes there are periods with rain every day. When the

sunshine eventually returns, the user may have gone back to using other stoves and

lost the habit of using the solar cooker. When this happens the relations@p bet

product and user weakens, making the user less prone to incorporate the solar cooker

with their everyday life and forget how to properly use it.

8.6. Outside problems

The solar cooker needs to be put in a place with as much sunshine as possible and
wherethere is a low probability of shadows. These kinds of space are often exposed
to wind since the absence of potential shadowssihakerotected. The solar

cooker is not seldom made of light materials with sometimemstable
construction, forcing thesers to fixate it with stones and wires in fear of the cooker
collapsing or blowing away. Also as previously mentioned, the solar cookers are
vulnerable when exposed to the conditions such as rain, dirt and pests like termites.

8.7. Insulation issues

The plac bag is banned and has made users stop utilizing the solar cooker. The
plastic bag insulat¢he entire pot but made it complex for the user to access the
food. An alternative is the plastic sheet that is wrapped around the pot, but it does
not offer canplete insulation since the lid is uncovered. The solar cooker requires
effective insulation in order to work properly but the pots and lids that are used are
oftenso damaged that they are not close fitting anymore, causing heat losses and as
a result prionging the alreadiyne-consumingooking.

8.8. Maintenance

Since many solar cookers are prone to breaking, they need frequent repairs. The user
has limited resources in order to fix this and the low diffusion of the product makes

it difficult to get suppt from other peopler placessuch as stores. It is not unusual

that people stop using the solar cooker when this happens. The reflective panels of
the solar cooker are often made of foil applied to other, more sturdier materials.
Sometimes the foil getamaged or ripped off and needs to be changed, which also
results in added burdens for the user.

8.9. Theft

One of the benefits of the solar cooker is for the user to be able to leave it unobserved
for a longer period of time while it cookewever, he codker is placed on the

ground and the open construction makes it easy-fiskgrs to notice the food.
Curious animals or hungry thieves have access, and even though the food is more
often stolen than the actual cooker, it is easy to grab everything and go
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8.10.Seen as a poeman's product

The material and construction of some solar cookers both look questionable and
requirea lot of adjustmentshich further reinforces the idea of the solar cooker as a
cheap product that is only used if there istiher optionlt is a vicious circle since
people with a higher incoreweltend to reject iatnd then people from lower level
incomes, who does not want to be seen as poor, adopt this behaviour.
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9. Solution guidelines

As a further result of the idemd problem areas, solution guidelines were
formulated. Since the physical product itself was considered deficient in many
different ways, the solution guidelines also revolve around solving the shortcomings
of the product. The guidelines are based gortfidems identified but constructed

as solutions instead, e.g., the problem with the cooker collapsing in the wind was
formulated as a solution that the cooker should be 0
the guidelines are based on the problems experpnttedtargeted user, they are
applicable to cookers that the user ownmexgioned if6.1.4 Common solar cookers
and related prodhentg] cookers are the most commype, howevesome users had

box cookers. The solution guidelines are applicdibthtdypes, though the more
extensive use of panel cookers have emphasized issues connected to this type.

In total there are 22 different solution guidelines, abaleanGuidelines marked

with a star (*) are considered to be crucial in the devatagraesolar cooker, based

on the main function of being able to cook with the sun in the intended context.
Other guidelines should be incorporated as much as possible.

1 The solution should fier solar cooking with reflective panels that
concentrate the sunshine.*

1 The solution shouldgbstable and possible to be put on the ground without
collapsing.*

9 The solution shouldffer insulation which cannot be plastic bagsu#tm
be possible to insulate the pot and the insulation mastdssible to open
relatively easily by the user during the cobking.

1 The solutiorshould be movable during cookiimgcase of arising shadows
or sudden rain, the cooker must be possible to‘move.

1 The solutiorshould be safe in wind conditidns.
1 The matdaal and constructioof the solutiorshould be durahle

1 The solution should require as few redirections and-upedly the user
as possible.

1 The solution should be intuitieasy to understand and use and not require
additional training.

1 The solutiorshould be able to be redirected towards thélsene should
be a balance between the efficiency of the solar cooker and time spent
redirecting it).

1 The solution should be ergonomic by promoting an ergonomic body
posture.

1 The solution should be transpbitge.g. collapsible)

9 The solutiorshould be possible to store (e.g. either small or collapsible).

1 The solution should provideslaape, surface and constructiat is water
and food proof.

1 The solution should be easy to cledt @dry or moist clbj.
1 The solution should allow the food to be easy accessed by the user.

1 The solutiorshouldoffer aherareas of usgutilize the solution for other
purposes in the userds everyday | ife and routine)

1 The solution should be compatible with other preetucts.

1 The solution should resemble traditional ways of cooking style and method
wise.
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The solution should express autonomy in a way that the user should feel
safe leaving the cooker.

The solution should be discreet and not easily accessed byypassers

The solution should not allow the food to be visible and easily accessed by
passerby.

The solution should enable larger cooking capacity, either by itself or
combined with other solar cookers.
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DEVELOP

The concepstepdescribes results derivedhirthedevelmhase

of the project. Presented are the chosen cooker type to develop
further, created ideas, concepts and finally the selection of one
concept



10. Developing the conical solar
cooker

As a first step of creating a concept, the conical solar cooker was chosen as the
specific product to develop further. In order to make use abénestudyesults,

without adventuring the main function of the solar cooker, it was important to
proceed fom a solar cooking type that is being used today. The panel cooker was the
most used solar cooker type among the target group and CooKit was the most used
panel model. Of the interviewed users who had not stopped using their solar cookers,
the conical typavhich is also a panel cooker, was as common as the CooKit. The
difference is that the CooKit has been more refined through many years of
development, still with a lot of user issues.

The conical auker is also suitable for a place like Kenya, as neehitid.1.1 Solar

cooker modéfbenstudying the solution guidelines and what kimecpfirements

that the new concept should fulfil, the conical was also considered to have
development potential compared to other cookers used. The other panel cookers
used, CooKit, Haines and Copenhagen, are based on a fixed shape and construction
and it is difficult to develop these further without compromising on the main
function of being able to cook with the sun.

The conical types made at Asulma Centragattoned in6.1.1 Organisatioase

widely used but are built in similar ways as they are building the CooKit and therefore
face similar user issues. It was also confirmed by the project initiator and Asulma
Centre that they saw potential in the developaig¢he conical type. Hence, in the
ideation of ideas, it was decided to base the development of concepts on a conical
solar cooker type.

10.1.ldeas

All solutions are based on the principle of a conical cooker which is a type of panel
solar cooker. Theeas are based around certain problem areas and are not complete
product solutions. Inspiration for the solutions came from the styling board, see
figure 10.1, with products that solve similar issues as the ones identified with the solar
cooker.
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The styling board with

inspirational product solutions.

10.1.1.Durable solutions

In order for the solar cooker to both derableand express durability, there are a
couple of aspects that need to be taken into consideration. It is clear that both
material and construction of the product can affect how durable it is. Weather and
wind had a negative impact on the vulnerable codikeer iveither collapsed or got
damaged. A majority of the target group live in relatively exposed areas, hence the
importance of incorporating products that should not have to be treated as fragile,
are water and termite resistant and obviously tolgylateun exposures.

Other products that the user has consist of some sort of metalapdkiad to

last over longer periods of time, without frequent need of adjustments or repairs,
such as the sufuria. Compared to cardboard many metals can witlistaditwa

and everyday usage much better. In order to create a more sustainable solar cooker
this could be a useful material. The surface of the metal could be polished to create
the reflective panels without having to add another material to the donssuch

as when foil is added to the cardboard of the solar cooker. By limiting the number of
materials that the product is made of, the risk of parts falling apart from each other
could potentially beeduced A negative aspect is that the choice o&lnmeght
complicate the transportability. It is possible to make lightweight constructions of
metal, even though it would not be as light as many other materials, but to make it
collapsible in the same way as cardboard constructions would be a challenge.

Another idea is having a construction made in metallized polyester which is a more
flexible and light material thatprovesthe possibilities of transporting a product
made of it. The material is based on a polyester with a thin metal coating. The metal
coating is for creating the reflective surfaces on the solar coaklelitiénal reason

why polyesters could be used is not being vulnerable to termite attacks. This makes
the idea mordurable since the usan keep the product for a longer periochue t
Moreover, thisolutionis believedasy to clean due to even surfaces. As previously

menti oned, solar cookers are Osometimesd exposed

made of polyester, the solar cooker would not face this problem.
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The constructio of the product could be much more robust and rigid in order to
better withstand the conditions. This would add both to the stability of the product
and make it less prone to be in need of repair.

10.1.2.Solar cooking combined with other products

The solar cdeershould beeombined with other products that the user usually owns

in order to make it a more natural part of existing practices. One idea is to make the
cone reflector applicable to thieoin a way that utilizes th#&oas a stable stand for

the schr cooker, as seen in figure Ih2 user often varies between the stoves and
uses them in connection with each othes.gypre-cooking the food in the solar
cooker and finishing the cooking onJdh@ With this solution the user only needs

to remoe the panels and light thikg which will lessen the steps between the usages

of stoves. The hope is to make the user as comfortable with the solar cooker as the
Jikg seeing that they are almost the same stove but with different fuels, rather than
anentirelydifferent stove. Sometimes the food has not been properly cooked by the
solar cookere.g.,due to sunset or lack of time, so instead of the user feeling
disappointment there could be a more natural transitionJi&ofénich will finish

the foal.
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Figure 10.2
Combining the solar cooker wit
the jiko stove.

The hay basket is used both by solar cooker users and people without a solar cooker.
Just like the solar cookecé@nnotbe solely relied on and reqsittee user to own

several cooking products. By combining the solar cooker with theskegthe

numker of products would be less, as seen in figure 10.3. This could also mean that
the solar cooker would have a purpose even on rainy days. Today the hay basket
usually has some kind of outer construction in a sturdier material, compared to the
soft inner fling made to maintain the temperature of the pot that is placed inside. If
the solar cooker works as the outer construction then the filling could be held in place
by it. Even if the cooker would not be used as a solar cooker at these times, the
thought § that the user would still cook with it and be more prone to actually use it
when the sunshine returns, keeping the user from losing its habits.
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Utilizing the solar cooker as a t
basket.

10.1.3.Solar cooking using a number of panels

The idea is to enable the use of several solar cookers at the same time by placing
conical cookers close to each other on a stand. The stankjdexepart that

gathers the cookers close to each other intonité&ven though the idea does not
encourage combining different kinds of stoves together, it promotes combining a
number of more than one solar cooker in order to increase the cooking capacity that
many users expressed as a problem. Also, since the eoel#aced on a higher

stand, the idea encourages users to maintain &heaitking posture. When the

user only wishes to use one conical panel at a time, he or she can push the stand back
to its Omaind position as shown in figure 10. 4.

; Figure 10.4
Several solar cookers in one
— - —_— product.

10.1.4.Solar cooker for other areas of use

This solar cooker idea is divided into two separate main parts consisting of the conical
reflector panel and the cylindrical shaped bottom part supporting ther redieet

On top of the cylindrical form, there is an upturned spherical cap with a black surface
where the pot can be placed. The product idea is composed of two different parts
but should be used together in ordefutfil its function of solar cookinghe user

begins by placing the two parts on the ground as seen in figure 10.5, followed by
picking up the cylindrical part from the ground by grabbing the spherical form and
placing it down and in the centre of the conical part. Then the user raisgisahe c

form and fiatesits position. Finally, the user can put down a sufuria on the black
surface inside the cooker panel and start cooking. Since the panel is placed relatively
high, the user will not need to bend over and experience any back pain.
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Figure 10.5
Using the solar cooker as a sto

The loss of habit of using a solar cooker has been descfibgae}a result when
weather conditions do not enable the use of it. When tleansetuse the product

for cooking, the cylindrical part of the prodimtldbe used as a stobhepurpose

is utilizing the product on a daily basis in order to maintain or even strengthen the
relationship between the product and user. Part of the product will remain
incorporated in the everyday life of the user and he or she will hopefully not forget
about its gistence when there is sunstiagain) However, there is a risk that the

user might continue solely using one of the parts as a stool and forget about the
second part.

10.1.5.Insulation

In order to ensure sufficiensulationthe solution needs to be conilplat with the
oftendentedcooking tools. The solution must also be compatible with different sizes
of pots and lid€Even though most of thehave appromaelythe same size, some
flexibility is important.

One idea is that the sleeve that has repleegthstic bag could be accompanied by

a cone shaped cover on top that would encapsulate both pot and lid irliaehouse
construction, as seen in figure 10.6. The cone would be made in the same transparent,
airtightmaterial as the sleeve to make $atethe sunshine can reach the pot and

that the heat will stay.

< P\ash'c sleeve
+ lid

Figure 10.6
The housdike insulation.

Another idea is to make an entire new lid for the pot that also works as insulation,

see figure 10.7. It could be made of glass to be more durable than the insulation made

in pure plastic. It still needs to fit a selection of sizes which is solveditdtrdge

of siliconefor adjustnentaccording to pot diameter. The silicone edge would also

make the |id fit the pot better because of it
lid which, just like the pot, is madealofminium
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Figure 10.7
The glass lid insulation.

The lid could also be made entirely in silicone or another type of soft plastic, as seen
in figure 10.8, instead of having a glass compdhé&ntvay the lid would not break

if dropped on the ground and there would narbgisk of components detaching

from each other. The lid should still be transparent to makéhatias much
sunshine as possible is captured.

soft

Figure 10.8
The soft insulation lid.

Thesimple heat insulation ide®sented in figure 10s9a circular oreomponent

product that geometrically fits circular forms. To perfectly fit a conical solar cooker,
the base of the conical shape of the cooker must acquire a constant base radius. The
circular sheet is placed on top of the conical solar cooker and gently let down along
with the cone until the diameter size of the sheet approaches a perfect fit in the
cooker, see figure 10.9. An insulation should not cause any complications for the user
when accessing the food. When the user vigstass or check on the food, he or

she can easily remove the disc from the cone.

|

e ——
' ' Figure 10.9
The circular insulation disc.
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10.1.6.Support for stability and ergonomics

The solar panel cooker is vulnerable to outside forces. There is a need for some kind
of support, like the stones that the uses patthe cooker in order for it to not
collapse or be blown away by the wind. The siidpe cone is also unstable since

the part with the smaller diameter has to be closest to the ground. A solution is to
support the reflector in some way, as seen in figure 10.10.

& ) \"_—_-"’»J % |
/ \ ~—\ [ \ A ," 1 Figure 10.10
' 0 Different ways of supporting tht

cone.

The ground is in most cases made up of soil, with elements of sand and vegetation.
Itis an uneven and porous surface on which the solar cooker is supposed to be placed
and left for a longer period of time. Whether the solar cooker is elevated or not, it
needs to have a secure position wtriehteslemandgor contact with the ground,

as seen in figure 10.11.

Figure 10.11
Different ways of securing the
position of the cone.

10.1.7.Transportable

It has been observed that individuals might be interested in carrying the solar cooker
along to work. Depending on the profession of the users,cdbmawnicatethat

solar cookers either accompanied users to work and then back hereearied

and &ft at the workplace for continuous usage.

This solar cooker idgfigure 10.124s meant to be made of a flexible and reflective
material, such as metalized polyester, that enables the user to fold it in such a way
that he or she can effortlessly bring it along anywhere. The cooker consists of two
parts connected to each other. Téféector sheet is basically an adjustable arc that
together with a circular base make up a conical solar cooker, as seen in figure 10.12.
The circular base is attached to the arc for the purpitsebtdetting lostWhen

the solar cooker is nosed, tk arc is rolled up and the base surfacbetanned

upwards. In afternooms earlier in the day when sun is not completely overhead in

the sky, this solar cooker idea can adopt a wider conels@tpthe flexibility of

the material sthe useneithe needs to redirect the whole cooker towards sun nor
carry outany complicated adjustments. The person using it can both use it on the
ground or on higher surfacesaddesired
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Figure 10.12
The adjustable arc cone.

A second idea for enabling transportability of the cooker is making use of small
wheels attached the bottom of a stand. This way, the user can move the product
from one place to another without any arduous job of carrying the solar cooker.
There are two gs, as shown in figure 10.1& facilitatingthe movement and
direction of the stand. Only by placing a conical solar cooker inside the stand, the
product is ready to be transported. However, duseenvironment conditions,

small wheels might not peactical anchay quickly bdestroyed.

@ @ Figure 10.13
The two grips of the cone stanc
@ with wheels.

10.1.8.Repair kit

The problem of not being able to repair the solar cooker when it breaks could be
solved by including a repair kit as a part of the product. This would facilitate for the
usemwhomight not have the resources or knowledge to be able to fix it on their own.
The kit could consist of tools and materialsatbatd help fixmost typical problems.

Today users sometimes experience that collapsible solar cooker breaks along the
folding line due to material fatigue. A needle and thread or tape with instructions
would then work as a helping guide for the user and make sure that the user does not
stop solar cooking because of broken and unfixed parts.
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11. Concepts

Presented below are the three concepts, as a result of the morphological analysis (see
Appendix Ill). The oncepts are called Concept modular cone, Concept-2
compatible cone and ConceptiBirable cone. All of them are based on the previous
presentedieas buare further developed and put together into entire concepts. Some
ideas were not possible tontine with each other, creating different concepts with
different specializations.

11.1.Concept 1- modular cone

The philosophy of thenodularconcept is to benefit flexible use and make repair
easy, by creating a product that consists of many differeatesepanponents. The
concept is meant to encourage the user to utilize more than only one reflector in
order to increase the capacity of the cooker. It shouleddisz®he risk of thefts,

both concerning food and product. The concept consists of one oeftector

cones, an expandable cone stand, an insulation part and a repair kit.

The reflector cone is made of the same type of material that the panel cooker usually
is made of, which is foil covered cardboard. Together the two materials make up a
lightweight construction with separate pieces that could be independently exchanged
if one of them would break. The product could include two reflectors from the start

if the user comes from a bigger family that is aware of the capacity limitations solar
cookers sometimes pose. There could also be the possibility of starting off with one
reflector and then expanding the number if needed as seen in figure 11.1.

Figure 11.1

Concept 1 with one cone
capacity to the left and two con
capacity to the right.

A stand will keep the cone in place amatdvethe operating heiglior the user

The stand has rings where the cone is to be placed. Inside each ring there is a small
hook that will enable a more secure fixation of the cone, considering wind and theft.
The cone has a hole in its wdierethe hook can enter and thereby lock theiposi

of the cone.

The stand should enable the user to cook with either one or two reflectors, making

the usage flexible and increasingctikingcapacity when needed. A stated user
issue was that the solar coal@motcook enough food for an entianfily which
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forces the user to cook part of the meal on another stove. If the capacity of the solar
cooker isncreasedhen the user might feel that it is easier to rely on the solar cooker
solely. Since the solar cooker does not require much attemingntte actual
cooking, another reflector will not put more stress on the user.

The stand is made up of cylindrical bars that can be extended due to its-telescopic
like construction, see figure 11.2. In its original state the stand offers space for one
reflector cone. If two reflectors are to be used then it is possible to expand the stand
into a wider construction, revealing an additional space for the second reflector.
When the user only wishes to use one conical panel at a time, he or she @n push th
stand back to its maposition.The user could also make sure to leave the stand
extended even when only using one reflector. In that way the product looks more
cumbersome to steal since it would be more difficult to carry away.

) Figure 11.2
Far left shows the stand in its
original state, the illustration in
the middle shows how the stan
is extendable and far right shov

the stand in its extended state.

The concept includ¢he housdike insulation idea, where the entire pot aratdid

covered, as seen in figure 11.3. The walls of the insulation house are mounted to the
base of the cone. When the user has put the cone in the stand, the cooking pot filled
with food is ready to be ptat the bottom of the cone, inside the walls of the
insulation. The oO0roofo6 of the insulation is placed on
a way that enables the sunshine to reach the pot at the same time as it is making sure
that the heat will stay. émder to make it more difficult fpasserbyto access and

steal the food the insulation also works as a protective shield for the food, which is
the reason for mounting the insulation into the cone. The insulation roof fits inside
the insulation wallsedectly and has tabs on the side that helps fixation and
detachment. These tabs are made in the same transparent material as the rest of the
insulation and are not easily detected by someone who does not know what to look
for. The user should be able toess the food without hassle, but it is positive if a
potential thief gets confused by the seemingly inaccessible pot of food.

Figure 11.3

An illustration that shows the

—_— cone containing insulation and
cooking pot.
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The concept includes a repair kit and instructions for how to take care of the product
as a preventative tool for possible breakages of the product as shown in figure 11.4.
The kit would work as a helping hand for thewlsemight not have the knowledge

or resources to fithe problenon their own. Even though the solar cooker is not
used when it is raining the cardboard of the reflector could be damaged when being
cleaned or stored, either by moist or pestddition,the weather could fluctuate
betwen sunshine and rain. Damaged cardboard eaulde fixed with tape or

other fixation products asipiick fiXd Needle and thread could be used for sewing
together pieces as a more #agging procedure. The repair kit should also include a
package dlue if the foil comes off from the cardboard and extra foil if pieces have
disappeared.

Figure 11.4

An illustrationshowingthe
repair kit that should be include
in the product along with
instructions on how to use then

11.2.Concept 2 compatible cone

Concept2 addresses the needs of frequently moving the dmiererhome and

work. A concept that has be moved from one place to another calls for flexible

and adaptable parts that do not demand too omuch eff
construction that is essentially composed of one arc made of metalized and PVC
plagic films that together with telike spikes and glazing system constitute a
complete operating solar cooker. The arc makes up a cone with both a lateral surface
and a base part, where the lateralhgariareflective surface and the base part of
quadrihteral surfacesein darker colour, as shown in figure 11.5. On one side of

the edge of the reflective part, there iscbediocking tab see figure 11.5, which

can attach to cross sections along the lateral surface of thachievte certain

conical shape. The cross sections on the antesidedor enabling different angles

of the cone, for the purpose of adjusting the conical solar cooker to the position of
the sun during the day as shown in figure 11.6. The cone is wider when ¢he lockin
tab is attached to the cresstion near the edgiee intention is thave tamale as

few readjustments towards the sun as possibleconbés narrowerwhen the

locking tab is attached to one of ¢hesssections furthesway from the edgéhe

rea®n for obtaining a narrower cone is a more efficient cooking time, though that
requires more frequent adjustments.
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Figure 11.5

lllustrations of the cone showin
the crosssections and the
locking tab.

Figure 11.6

The cone irdifferent opening
angles.

Three tenlike spikesrea part of the concept and are used in order to fixate and
stabilize the conical cooker on the ground. These spikes are placed from the inside
of the cookeron the edges of the bottom base,ghrough grommet holes and
downinto the ground, as shownfigure 11.7.

Figure 11.7

lllustrations of the holes that the
belonging spikes should be
placed in.

The flexible and adaptable characteristics of the concept is meant to also be utilized
in such a way that it can operate with other products, suclliaesheve and the

hay basket. Thanks to the adjustable angle and diameters of the cone, the cone can
be positioned inside the circular shape of various Jiko stoves sizes, as seen in figure
11.8. Besides, the cone is applied tdikbén a way that utilizes th&koas a stable

stand for the solar cooker that also improves a healthier working posture tha
completely on a ground. This combination allows a more natural part of an already
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existing product and encourages users to use them in connection with each other, for
instance by preooking the food in the solar cooker and finishing the cooking on
theJko, as previoushjescribed ia0.1.2Solar cooking combined with othe@ducts
same applies for combining it withagbasket or other cylindéke structureto

whichthe solar cooker céreattackedor fit into.

Figure 11.8
The reflector added to a Jiko.

The concept includes a soft and flexible cover made in silicone, as shown in figure

11.9. Thanks to materfabperties, the covés easily applied by the uaed fits

various different sufuria sizes. This heat insulation idea does not demand any sufuria
pots in good conditions, considering that earlier studies showed that the sufuria used
were often worn out and uneven in shape, and is therefore suitabsefiorias.

; Y Figure 11.9
k" MER Soft plastic covering a dented
O e 2 sufuria.

When the solar cooker is not in use, the arc is rolled up into an oblongliddinder
shape with the quadrilateral surfaces of the arc bent downwards, see figure 11.10. To
retain its position, a string is tied around the cylindrical shape of the camgezhd

away.
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Figure 11.10
The arc rolled up into an oblon¢
cylinderlike shape.

11.3.Concept 3 Durable cone

Concept 3, as seen in figure 11.11, is meant to be durable by having a simple
construction and consist of few materials. It is made up of a cone;legthede

stand and an insulation disc. The cone and atanthde entirely ialuminium

which is a redble material considering tmtendeduse context. Aluminium
possesses the many qualities of metals but is relatively light and does not rust, even
though corrosion can happen. The material is still heavy enough to not pose a
problem considering windy conditions.

@

e

Figure 11.11
Concept 3.

The cone is meant to be placed in a stand that consists of a ring with three legs as
shown in figure 11.12. The outside walls of the cone will rest against the inside surface
of the ring, which will create a reliable support. The legs are angled tihvesecure
position and offer stability to the solar cooker. The legs will also increase the height
of the product and help the user to maintain a healthier working posture.
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Figure 11.12
The stand of the concept.

The inside of the cone is supposed to be polished in order to work as the reflector.
Instead of having a foil attached to the panel of the cooker, this polished surface will
reducethe number of materials. It is possible to create highly reflectiveuatumini
surfaces and since there is no smoke involved during the cooking, the surface has a
chance of being kept intact.

The outside of the cone is meant to have a snaBesurface as shown in figure

11.13, which would also be the case of the rthg efand. This should increase the
contact friction between tiieo components and make sure that the cone is not
sliding from itantendedposition.The ideais alsoto makethe cone redirectable
according to the angle of the sun. The frictional footédsbe large enough to make

the redirected cone stay in place, but small enough for the user to be able to make
the change of positiamthout too much effortsee figure 11.14.

<« >

Figure 11.13

The outside surface of the cont
is coarseeompared to the shiny
inside.
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Figure 11.14

The left shows the solar cookel
in its upright position and to the
right the cone is angled
according to the sun.

Concept 3 uses a transparent disc enclosing the pot as an insulation as shown in figure
11.15. The insulator disc is a-oamponent circular part that fits the conical shape

of the cooker due to circular circumferences. In order for the componenttto fit w

a variety of sufuria sizes, the disc maintains a certain diameter that allows a certain
space between pot and disc. The transparent disc is placed on top of the conical solar
cooker and gently let down along with the cone until the diameter sizdiat the
reaches a perfect fit in the cooker, without touching any sufuria below.

Figure 11.15
The blue part illustrates the
insulation of the cooker.

The simple shape and sturdiness of the conical component allows combination
possibilities with other cooking related products, such as hay baskets as illustrated in
figure 11.16. Hay baskets are often used in combination with solar cooking and other
ways bcooking, in order to maintain the heat of the food.
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Figure 11.16
Concept 3 with a soft filling in
order to work as a hay basket.

When the solar cookeannotbe used for cooking in the sun, the producfudéh
other tasks. Due to the robust construction and the material that the conical part is
madeof, it can be used for purposes such as collecting rain water.

11.4.Concept Selection

The selection of a concepas made withupport froma Pugh evaluation matrix,

see table 11.1. The three concepts were compared to the reference fhreduct
existingCooKit. All three concepts performed better than the reference, even though
concept 1 had a net score closthab of CooKit. Concept 3, the durable cone, got
the highest net score and was chosen as the concept to develop further.

Criteria Reference | Concept 1 Concept 2 Concept 3
product
(CooKit)
Stable (on the + 0 +
ground)
Insulation (usability/| sleeve 0 + +
compatibility)
Movable + 0 +
Safe in wind + 0 +
Safe in rain 0 + +
Durable constructior] 0 0 +
Redirectable - + +
Ergonomic + 0 +
Durable material 0 + +
Transportable - 0
Storage - 0
Cleanable 0 + +

83



Useraccessibility

Theftproof + + +
Other areas of use 0 0 +
Compatibility 0 + 0
Traditional 0 0 +
Capacity + 0 0
Sum + 6 7 13
Sum 0 8 10 2
Sum- 4 1 3
Net score 0 2 6 10
Rank 3 2 1
Continue? No No Yes

Table 11.1
ThePugh matrix.

Conceps$ 2 and 3 had insulation principles that could be combined with the sleeve
that is being used today, making them score higher comp@oedépt 1 that was

much more limited. The insulationQancept 2 was even possible to combine with
Concept 3, making interesting as a separate function, even ti@mgtept 2 as a
whole was not chosen to develop further.

The highest scoring concept performed well in thirteen of the total sixteen criteria.
The main focus of the concept was durability which provedaaeful aspect for
many different criteria. It was no surprise that this concept performed well in areas

such as
wi ndaéd,

odur abl

0safe in

e

c onkighine.g.d s toamldi | ibtuy 6,i to sad fseo
eanabl ed.

rai

noé

and

ocl

The criteria thafoncept 3 scored higher on in comparisonatitarconcepts were

the following: Durable construction, other areas of use and tradition@b mBmtht

1 and Concept2 consist of a number of parts which in turn increase the risk of
produd breakage unlikéoncept3 that is based on few parts and assemblies. The
material thaConcept 3 consists afe.aluminium resembles the materials used in
traditional kitchen utensils compared to cardboard and metallized polyester that are

not commony used in other daily kitchen products.

WhatConcept 3 scored lowen compared to the reference product, GoeKit,
was transportability, storage and user accessibility. The low stweesitefia

Otransport abl eeé dua noddurable trerial saagde construction
properties which makeéoncept 3 more difficult to transport the product easily in

long distances amdore difficult tdfold for efficient storage.

11.5.Moodboard

The moodboard is a selection of products representing and expresdéasiré¢hl

style of the concept with keywords such as durability, trustworthiness and
timelessness, see figure 11.17. The products ar&etiyadproducts, some which
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are still used today. Each product is made out of a few different materials and has
few details and separatats butare still highly functional.
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Figure 11.17

Moodboard of the durable
concept.

Top row. LeftTurkana bowl.
Middle: Sufuria.Right:Basket.
Bottom row. Left:Armband
(Bracelet)Middle: Threelegged
wooden stoal Right:Pickaxe.

FromTurkana BowjPhotograph], by Orien
House, n.d., Orient House
(https://www.orienthouse.com.au/product

uncategorized/turkangowl/).

FromSufuria[Photograph], by Lillo, O, n.d
(https://oskarlillo.com/Sufurid.

FromKaorg, basket, kyond@hotograph], by
Statens muser for varldskultur, n.d.,
Statens museer for vérldskultur
(http://www.kringla.nu/kringla/objekt?text
=swabhili&sida=5&referens=SMVK

EM/objekt/11885@). CC BY 4.0

FromArmband[Photograph], by Statens
museer for varldskultur, n.d., Statens
museer for varldskultur
(http://collections.smvk.se/carlotta

em/web/object/1300509. CC BY 4.0

FromThreelegged wooden stool
[Photograph], by WEART, n.d., WEART,
(https://iwww.weart.com/en/tripod-
woodenstool.html).

FromRedskap, hacka, pickaxe, jembe
(swahili)[Photograph], by Statens museer
for varldskultur, n.d., Statens museer
(http://collections.smvk.se/carlotta
em/web/object/1559799. CC BY 4.0



https://www.orienthouse.com.au/product/uncategorized/turkana-bowl/
https://www.orienthouse.com.au/product/uncategorized/turkana-bowl/
https://oskarlillo.com/Sufuria
http://www.kringla.nu/kringla/objekt?text=swahili&sida=5&referens=SMVK-EM/objekt/1188568
http://www.kringla.nu/kringla/objekt?text=swahili&sida=5&referens=SMVK-EM/objekt/1188568
http://www.kringla.nu/kringla/objekt?text=swahili&sida=5&referens=SMVK-EM/objekt/1188568
http://collections.smvk.se/carlotta-em/web/object/1300509
http://collections.smvk.se/carlotta-em/web/object/1300509
https://www.weart.com/en/tripod-wooden-stool.html
https://www.weart.com/en/tripod-wooden-stool.html
http://collections.smvk.se/carlotta-em/web/object/1559799
http://collections.smvk.se/carlotta-em/web/object/1559799

HNALIZE

The chosen concept underwent a finalization phase where further
developments were made conceraiggthe exact angle of the
cone, the tilting mechanism and the positioning of the pot. A
number ofcriteriawere formulated before creatitig final
versiam of the concepd JiKoni.




12. Concept refinement

The chosen concept needed further development since there were still areas that had
been overlooked. Based on the feedback of the chosen dooiweptVB and two

of the entrepreneurs from Asulma Centre and Farmers With a Vision, some aspects
that required examination were identified. Access to a document, describing
suggested development of the current conical cooker at Asulma Ceitosjdeals

andit presented some useful information regarding suitable angles for the conical in
order to maximise the uptake of sunlight. It was stated that the cone should have a
wide opening angle to be able to catch the rays of the sun during a longer period of
time,without having to redirect the cone frequently.

Still,it was recommended that a slight redirection of the cone baquadsiblén

order to utilize the sun in the morning and late afternoon. Suggested was a possible
directional change of approximagélydegrees if the cone had an opening angle of
60 degrees. It was pointed out that the principle of the redirection of the concept
seemed to have potential but needed further investigation, which was done by
building prototypes (see Appendix IV). The ptgpes gave positive indications
about the movability of a cone in a ring, like the construction of the suggested
concept and increased friction supported a fixed position. Theextigs of the
60-degreecone wasanalysedt three different angles () and 20 degrees) to
evaluate how the cone would fit against the ring. Theseotigm appeared to have

a small deviation from the circular ring, which made it possible to assur@é that a
degreangled cone coutdmainin a fixed position (see appenidi).

Redirecting the cone would also mean that the pot placed on the bottom of the cone
would be redirected. Concerns were raised regarding whether -fiikedopdt

would spill out its content or even tumble over. The limited cooking capacéy of sol
cookers in general was discussed as a positive aspect in this case, since the pots are
often sparsely filled.

Since the panels of the concept are thought to be made in a single material and not
coveredby a separate foil, it was discussed whetremthilld be possible to
manufacture. In order for the solar cooker to work effectively the panel surfaces
should have a reflection factor of 85%0% or more. Manufacturing aspects to
consider, such as if the material and construction could be prodderganwas

also brought up. The entrepreneur from Farmers With a Vision stated the concept
had potential to be manufactured in Kenya by training village tin$mitiould

produce the conical solar cookers.

The idea of combining the solar cooker wittydhaket was not entirely neglected,

but to include a soft inner filling with the current concept would lead to additional
parts and additional costs. The commonly used Wonderbag, the foam insulated bag,
could work as the inside in order for the user &bleto utilize products they might
already own.

It was decided to name the concept by includirgvibbiivor d f or o6conedé, whi ch

is okoni 6. Since 0jikod means JiKoabdv,eno, the two
which also happened to mean oOkitchend.
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12.1.List of criteria

As a development and refinement of the solution guidatingsjatetist of criteria
could be formulated, see table 12.1. Indigimisthe feedback helped to define the
guidelines further and also formulate créeriathat the concepthouldfulfil. Each
criterionwas numbered and neviteriaexplained further below tleble

List of criteria

No Criteria Description

1. Offer solar cooking

2. Reflect sun There must be enough uptake of sun rays reflected in the cooizier.
The cone should have an angle of 60°

3. Prevent double Incoming sun rays should only be reflected once before hitting the dark

reflection bottom plate. Equal length of all sides of the cane

4. Contain reflector Highly reflective inside thsurface of the cone. Highly polished
aluminium.

5. Hold pot There must be enough space for an averaged sized sufuria and that spal
must be where the concentration of sunlight is.

6. Offer insulation Cannot be a plastic bag. The insulation should be flexible according to
used pot diameter. Thmsulation should have a diameter allowing
different heights of typical used pots and pans.

7. Providemovahility E.g., solar cooker must be able to be moved if shadows suddenly would

(during cooking) occur.

8. Endurewind The solar cooker shoulibt be easily caught by the wind.

9. Endurerain The construction and material of the solar cooker should not be damage
by rain.

10. Providedurability The construction of the solar cooker should be able to withstand everydg

(construction) use inan outside environment (dirt, food, water, handling etc.) Thickness|
of aluminium ca: 1.52 mm.
11. Provide dirability The solar cooker should be made afrainium.
(material)

12. Allow autonomy The user should be able to leave the cooker fmmer period of time.
There should not be the need of frequent adjustments.

13. Allow redirection Be edirectable towards sur slightly redirectable cooker allows for a
more efficient cooking but it should not require frequent adjustment by
the user.

14. Offerworking height | During cooking the user should not be required to drastically bend down
to operate the cookerln order for the height to be ergonomic the middle
heightof the cone should b80 cmabove ground.

15. Provideuser Users should be able to access the food relatively dasing cooking.

accessibility

16. Complicate noruser | Passersy should not easily be able to detect and steal the food during

accessibility cooking

17. Facilitate When the cooker is not in use it should be possible to transport it e.g.,

transportablity between storage and specific cooking place (should not be permanently
fixed to the ground)

19. Allow cleaning Material and construction should allow for easy cleaning byuber
(using moist cloth). Surfaces should be easy to access for cleaning.
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20. Enable combinations | Except solar cooking the product should be able to be used as a hay
(with other producty | basket €.g., Wonderbag, 45 cm in diameter)
21. Offer storage Except solar cooking the product should offer storage possibilities (e.g.,
possibilities collection of rainwater)
22. Express durability The user should trust that the product will last for everyday use and for g
long time
23. Express autonosn The user should feel safe to leave the cooker for along time inordertoj  Table 12.1
able to do other things while the food is cooking List of criteria.
Criteria 2.

In order for the solar cooker to require as dejustments as possible, the cone
should have an opening angle of 60 degrees as statedhinuwnriteet 2 (SCI, 2001).
The60degreangle of the cone enables it to catch a maximum of sunlight, while still
efficiently concentrating the energy requinethécooking.

Criteria 3.

A reflector with &0-degreeangle could have equal length of walls and bottom to
increase the chance of incoming sun rays only having to be reflected once before
hitting the dark bottom plate, securing the ray from bounciggrawethe cooker
(Rimstar, n.d.).

Criteria 4.

The cone is made afuminiumand the inside surface should work as the reflector.
The reflector needs to have a reflection factor of -08B80 as stated before.
According to studies made, highly polisth@ainiuncan reach reflectivity up to 80

- 87% (Engineering ToolBo2012). Hence, the reflective surface of the cone can
acquire the recommended reflection fatttat is needeth order to function.
However, for further development, this requirement needs to be examined and tested
in a realisecontext making sure thelighed surface does not get affected in an
outdoor environment.

Criteria 6.

The insulation is a combination of both a flexible cover and a rigid disc. The flexible
cover should be flexible according to sufurias (flanges included) between 25 and 35
cm in diameter. According to the entrepreneur from Farmers With a Vision, a
common sufuria is 28 cm with flanges. Looking at the rigid disc, a thickness of 3 mm

is considered sufficient for its intended application (Cut My Plastic, 20b8)d It sh

also havea diameter allowing different heights of typical used pots and pans. A
sufuriawith the largest diameter of 35 cm is around 17 cm in height (Kenya Bureau

of Standards, 2014). Finally, there must be at least 5 cm space above the sufuria, hence
the diameteof the insulator disc was estimated at 75 cm.

Criteria 10.

The thickness of theduminiumis based on the thickness of similar objects. Sufurias
usually have a thickness between 86 mm (Kenya Bureau of Standards, 2014).
Criteria number 10 is bdsan the thickness of the larger versions of sufurias.

Criteria 11.

According to Cao (personal communication, January 22jr262agrahluminium

has good corrosioresistance. In addition, alloy composition also atfeets
corrosion rastance of laminium Themore the alloying content is increased the
poorer the corrosion resistance.isTimeans that the standosiid also be in
aluminiumin order to prevent any corrosion that might happen if, for instance,
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aluminiumand steel would be joined togetfArmao, 2014). However, this needs
to be evaluated and tested in ausadontext for ensuring its functionality.

Criteria 14.

A recommended height for a safe working position is ar@@nadm
(Arbetsmiljoverket, 2020; Armcoker8@21)Theuser will operate thsmlar cooker

from different heights, both at the bottom of the cone and the top of the cone or in
betweenThat is when, foe.g.the cone is placed down in the stand, when the cone
is removed from the stand or when fi®dhecked and stirred during the cooking.

It is impossible to choose a height tefectlysuits each interactiobut if the
middleheightof the cone i90cmabove the ground, then the user will always operate
close to the recommended height.
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13. The final concept, JiKoni

Figure 13.1
The final concept, JiKoni.

The final concept is JiKoni, see figure 13.1, the name derived and combined from
two wordsjiko andkoni which means stove and cone in Swhhdddition JiKoni

means kitchen. JiKoni is a conical solar cabkégh quality made to last for a long
timedue to its robust construction and choice of material. The durable design is also
reflected in the style of thenductthe simple and classical shape will keep it relevant
as an everyday objanspired by the products in theodboardfigurel1.17. With

its generous opening angle, the concept demands a minimum of frequent adjustments
for an overall cooking effectiveness. The cooker is not mzel&requently moved

or transportedt is ma@ to make the user feel safe to leave the cooketitioeits
consumingooking. The design includes few components and few assembled parts,
as seen in figure 13.2, and is made of a durable and strong material.

Figure 13.2

¢KS LINERdzOG Qa
From the left: The stand, the
cone, the insulator plate and th
insulator lid.
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13.1.Cone

JiKoni consists of two main parts, the reflector cone and the stand that holds it. In
addition, there are two kinds of insulation components. The reflector cone is
truncated in its shape, see figure 13.3, allowing a black painted bottom plate with
space foa pot. It is entirely made aftiminiumIn contrast to the inside walls that

are highly polished and reflective, its outside walls have a coarse surface which will
not reflect as much lightit allow a better fixation to the stand. The cone will reach

high temperatures, just like any other stove, so the user has to continue to use some
kind of cloth when adjusting the cone or checking the food.

Figure 13.3
The reflector cone of the
concept.

13.2.Stand

The stand consists of a ring along with three legs, as seenin figure 13.4, and it is made
entirely fromaluminiumwith a hollow circular profile. The stand has an adequate
height of 90 cm which will help the user to maintain a healthier working posture. The
inside of the ring has a rougher surface to make it possible for the cone to be fixed
in the desired positiory lincreasing the friction betweendbre and the ring he

legs are angled to secure the position and offer stability to the solar cooker. At the
far end of each leg the angle is changed and the diameter is smaller. This is supposed
to benefit the fixatn of the cooker against the ground. The isekleg ending

should offer a better grip and thereby further add to the stability of the cooker. The
ground often consists of soil, with elements of sand and vegetation, which could be
porous enough to letatsolar cooker legs slightly sink in.
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Figure 13.4
The stand of the concept.

13.3.Insulators

There are two insulators, as seen in figure 13.5, meant to increase the effectiveness
of the cookerThe frst insulator component consists of a 3 mm thick circular disc
made of transparent polycarbonate (PC) plastic for high strength and thermal stability
(upto 135°C) compared to other plastic options which are remarkably less stable at
high temperatures (plexiglass is stable at only ca 65°C). The PC plate is meant to be
placed inside the reflector and above the sufuria, supported by the walls of the cone.
For added insulation and heat effectiveness, a second insulator made of transparent
silicone is utilized to cover a top of a sufuria. The chosen material was theesed on

c r i t fexibilitgdin ordier to adopt different sizes of sufurias.

Figure 13.5
The two insulators of the
concept.

The inside bottom of the cone is painted black, see figure 13.6, to make sure that the
incoming sun rays are absorbed and not reflected once again. The heat is then trapped
close to the pot and the cookingl be more effective.
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Figure 13.6

A view from above shows the
inside of the cone, revealing
both insulators and the black
painted bottom.

13.4.Working height

The total height of JiKoni is 112 cm with a stand height of 90 cm and a cone height
of 43 cm. When the cone component is placed in the stand, the ring on the stand
reaches up to the middle height of the cone as illustrated in figure 13.7. The user will
opeaate both below and above the height of 90 cm and hence the height of the stand.
When the user is carrying the cone to the stand, the working height is beginning at
90 cm, unlike when the cone is fixed in the cone and the user is reaching the sufuria
placé in the bottom. In addition, the cone being placed on a relatively higher height
has beneficial consequences for blotdrerand adults. Firstly, itis not as reachable

for (small) childreand therefore safer regard tahe producecheat. Secondly, the

height makes it safer for everyoneegard tglaring (from the reflector) compared

to if it would have beeata lower height.

— 165 m

WZem —— /

0cm
Figure 13.7
An illustration showing the
relation between the conical

U cookerconcept and the average

user height.
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13.5.Tilted cone

JiKoni is made to itonanousin a sense that it allows the user to feel the freedom

of being able to do other things while the food is cookingsCrthegreeangle of

the cone enables it to catch a maximum of sunlight, while still efficiently
concentrating the energy required foctiuking. In the morning and in the evening,

when the sun has a lower elevation angle, the cone can be adjusted to better face the
direction of the sun, as seen in figure 13.8. In order to tilt the cone in a desired angle,
the user either pushes or pthisedge When letting go of the cone it stays in the

same position because of the high friction between the outside walls of the cone and
the ring of the stand. The construction does not allow any extreme angles, but since
the cone has a generous angetin with, it should not be necessary either.

Figure 13.8
The cone slightly tilted in the
stand.

13.6.Insulation plate

Any insulation should not cause any complications for the user when accessing the
food. When the user only wishestase or check on the food, he or she can
smoothly remove the insulation plate by gently pressing down at the/bdgits
thereafter slight rotates, he or she can easily grab the edges and place it vertically in
the cone, see figure 13.9. Due to occurring tolerances in production, there will
probably be some irregularities in fittings. However, since there is always a need for
some steam wdlation when cooking in order to prevent any bubbling or unwanted
pressure, the irregularities will advantageously generate venttheléssulator

plate.
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Figure 13.9
The insulation plate slightly
flipped in thecone.

13.7.Insulator lid

The second insulation component, the silicone insulation lid that is attached to the
pot, see figure 13.10, nmga perfect fit due to the elastic properties of the material.
Even in the case of dented and uneven sufurias the lid will create effective insulation
and trap the heat and moist, as opposed &iutheniumid that is often used today.

When the siliconéllis covering the pot and the user wants to access the food, he or
she removes the cover by pulling the silicone edges up. The lid could also be used in
other contexts. When carrying the pot with food it would make sure that no spillages
would occur and used with other stoves it would increase the effectiveness of those
as well.

Figure 13.10
The silicone insulator lid of the
concept.
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Figure 13.11
A collage of the JiKonithe user
environment.

FromLocal HousefPhotograph], by Laura,
2005, Flickr
(https://ww.flickr.com/photos/72758504
(@N00/4433769)CC BWGND 2.0
Adapted with permission

FromThedoors of the othefPhotograph],
by Stefano peppucci, 2014, Flickr
(https://www.flickr.com/photos/30029230

@N08/1312221173BCC BXWD 2.0

Adapted with permission.



https://www.flickr.com/photos/72758504@N00/44337690
https://www.flickr.com/photos/72758504@N00/44337690
https://www.flickr.com/photos/30029230@N08/13122211733
https://www.flickr.com/photos/30029230@N08/13122211733

13.8.0ther areas of use

The simple shape and solidness of the cone component allow combination
possibilities with other cooking related products. Hay baskets are often used in
combination with solar cooking and other ways of cooking intontaintain the

heat of the food. The hay basket usually consists of a sturdy, outer construction like
a plastic basket and a soft inner filling made of fabric and wadding. If the conical
panel could replace the outer construction, the many user pneéuietd could be
reduced. The robust cone would be able to carry the soft filling together with a sufuria
filled with food, as seen in figure 13.12. With a bottom diameter of 50 cm (see
Technical aspects), all sizes of Wonderbags, the foam insulatéti bagtavgest

size of 45 cm, are suitable for useadtlitional area of use is when used outdoors

as a container for collecting water from rain. This is advantageously utilized when the
conical cooker is not possible to use during rainy days. Néiticesrfavater leaves
scratch ocancauseny other damages on the reflective surface of the cone.

Figure 13.12
The JiKoni could also work as
hay basket.

13.9.Technical aspects

The measurements of the cone reflector are based on two fixed parameters: the
opening angle of 60 degrees, as seen in figure 13.13, and keeping the diameter of the
bottom plate in the same length as the walls of the cone (for complete calculations
seeAppendix V). The60-degreeangle enables less adjustments of the cone and the
relationship between the sides increases the chance of incoming sun rays only having
to be reflected once before hitting the dark bottom plate.
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50 cm (bottom of cone)

100cm
60° 43 cm
50em
75 cm (insulation plate)
100 cm
75cm
90 cm -
S————— ¢
[ \
i \\
/|
10°/ ‘.“
| [ \
|" "I‘ \
fl‘ f ‘ \| ) )
\ U B 75 cm (insulation plate) ~25cm
(rubber lid)
Figure 13.13

| 107 cm Blueprint of JiKoni.

The thickness of treduminiumis set to be 1.52 mm. The chosen thickness of the
materialds based on similar existing products, but it is difficult to give an exact
number since the specific construction of the concept might have other requirements
(which would require prototyping or construction calculations). The product is
estimated to weigh total between 7:710.6 kg (the cone between 4.6% kg, the

stand 1.22.4 kg, the insulator plate with a thickness of 3 mné kg).IThe weight

will complicate the movability of the prodoat keep it safein different critical
conditions nheitherwind nor rain will affect it in a negative way. The user will not
have to worry about any cardboard breaking down because of water damages or
having to secure the cooker with stones or strings in order for the cooker to not be
blown away. Theft isigposed to be complicated by the heaviness of the product,
and the food less apparent due to it being hidden in the bottom of the cone. The
product should enable the user to do other things while the food is cooking and not
require frequent attention orusf strength.

13.10. Price estimations

An approximate price estimation of the concept would be 5,800 KES (53 USD). The
estimatioris based on the total price of each component. The cone was compared
to a large sufuria in the same size, which costKE3QD, 2021). Theone would

need more surface treatment than a sufuria, so the price of the cone was set to 1.5
times the costr 2,550 KES. The stand would not need to be polished, but it does
have a more complex shape. The stand was also set to a p5i6@ KES. The

larger insulation plate made of polycarbonate could be bought in sheets for 385 KES
per kg when ordering 1,000(Atjbaba, 2021). It would only have to be cut out from
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the sheet so the manufacturing cost should not define the cost, which would be 1.5
times 385 (since the plate weighs 1.6ri)8 KES. Finally, the silicone lid could

be bought for a price of 510 KEthough including six pieces, making a single lid
cost 96 KES (Cdon, 2021).

When buying a CooKit fnothe SCI website the price is set to 50 USD (5,500 KES)

for US purchases (SCI, 2021). When SCI has sold CooKits in Kenya, as described in
6.1 Approprizon of the solar caleeprice has been set te B USD (336G 770

KES), but sometimes they have given them away for free. It is difficult to say if JiKoni
could also be distributed with a lower price when teaming up with organisations in
similar wag, but ifpossiblethat could make the estimated price lower than what is
currently stated.

14. New user journey

The new user journey shows why ghaposedconcept would benefit the user
compared to the current cooker. The entrepreneur from Farmers Wision
reviewed the document in order to confirm that the description was realistic and that
the concept actually could benefit the user as described. According to him the
presented journey was realistic, relevant and applicable.

THE DAY BEGINS

Mary isthe first one to wake up at 5 a.m. in the morning, she peeks outside and
cannoffeel any rain against her face. She is relieved and says a silent prayer that it will
stay this way, so that she can finally make use of her conical cooker in the sun. The
pags few days have been filled with clouds and rain. However, during the rainy hours
of the day, the cooker has been placed outside for collecting water and in other cases
it has been used as an enclosure for the hay basket.

In the meantime of eating heeakfast, Mary prepares the ingredients needed for
the lunch that she will be letting cook in peace while she will be at the farm.
Afterwards, she mixes the ingredients in a sufuria and covers it with a transparent
rubber lid for ultimate effectiveness. rEaéter, she places the sufuria inside the
conical cooker, brings the circular insulator and positions it directly on top of the
cooker and gently $it down just right above the sufuria. She brings the conical
cooker with its content outside and wallusatds theluminiunmstand that has been

left outside overnight.
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The conical cooker is placed straight down in the stand without tilting it, making sure
it will face thesunwhile she is away. While she will be at work, the sun will reach its
highest point in the sky at midday. When Mary goes back to the housetty get re
for her workingday,she feels relieved knowing that compared to her previous
CooKit panel cooker, the conical cooker will not be blown awiayyfany wind.
Compared to th€ooKit, the food inside the sufuria is now considered more hidden
and lessapparent thanks to the high reflective walls and the elevated position
covering the content.

Mary packs her working tools and starts her journey to work when she sees a familiar
face and a conversation begins. The person notices Mary not learmgegious
solarcookeralong with her to work and wonders why she has notetgéains that

she has now replaced it with a new durable solar cooker that she can leave at home
while at work. She also highlights the fact that she is now free of cshtinuo
repairing the cardboard panels whenever they were about to fall apart.

AT WORK

Mary arrives at the farm at 6.30 a.m. and starts working. Two hours of work later,
they pause for a little break and Mary now has the opportunity to enjoy her break
ingead of going through a stressful time of setting up the cooker.
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Time passes and the work schedule ends just in time for lunch. She starts to think of
the food cooking at home in the conical cooker and looks forward to haeihg a
cookedlunch. In comparison to the former solar cooker, the cooking is allowed to
go onfor a longer time and does not get interrupted with any heat loss while she is
going back home. In addition, she feels relieved that she does not need to be carrying
a lot of items after an intense weckedulén the fields.

BACK HOME

When she arrivé®me at 1.00 p.m. the solar cooker has been in the sun for a longer
time compared to when she brought it to work. The food is also hot in time for her
lunch. She brings the sufuria, still covered with the rubber lid, back to the house in
order to eat. Theooker, along with the insulation plate, is left in the sun since it is
going to be used for dinner as vidliallyshe would have to set up the cooker once
again, after being transported from work, but now it is ready for her whenever she
likes.

W)

After eating hemealshe gets up to clean the plate and the sufuria in order to begin
preparing the second meal before the sunshine becomes insufficient. She dries the
conical cooker from food spillages made earlier today, but compared to the solar
cookershe had before, she does not have to be afraid of ruining any cardboard with
water. Moreover,the stand allows the cone to be better protected from the
environment, so dust and dirt do not as easily reach the cooker. Even though the
solar cooker is a faneters away from the house, Mary does not have to worry about
winds catching the cooker since it is heavy enough to maintain a stable position. She
remembers when she had to sethe®ld onavith stones and strings in order for

it to not collapse or bddwn away. That is not a problem anymore.
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She brings a sufuria filled with some chopped vegetables, covered by the rubber lid,
and places it in the cooker. The rubber lid insulator is elastic and fits much better
than the usual dented lid, creating a more airtight and effective cooking space (she
even uses it in combination with her other stoves in order to get the food to reach a
high temperature quicker). She puts the insulation plate on top of the sufuria and
walks back to the house.

AFTERNOON

After cleaning for a while, Mary checks the &abcan finally relax her back. The
conical cooker allows her to stand up in a straight position while still having full
control over the cooker. Since it is later in the afternoon, the sun has a lower elevation
angle, so Mary redirects the cone. Shegttiento the market to sell some of the
collected greens, not afraid of leaving the cooker without supervisiponlbeger

way back home from the matlebte makes sure to pass the forest close to her house
to collect some wood that she will need latixytto cook the rest of the meal with.
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COOKING DINNER

Mary arrives home and continues to prepare the sBppgshe walks toward the

solar cooker to check the food by easily flipping the insulation plate and slightly

opening up the rubber lishdhe pot. Soon it is 5 p.m. and the sun is about to set and

not as strong as earlier so she brings the cushion inner filling, that along with the

conical cooker, form an effective hay basket. She transfers the sufuria into the

cushion and places it in ttane, letting the food continue to cook. The rest of the

dinner is cooked over fire. When food is ready sefvedshe brings back the soft

inner filler with the sufuria inside but | eaves the
birthday celebration.

CELEBRATING

Today i s Mar y d dsudligjisgdiifituét to Bake abyicake, hedaaise .

fire emits uneven and too intense heat, but the solar cooker has made it possible.
After breakfast Marry prepares the cake batter in a sufuria and plabessiblar

cooker that has already begun to warm up since it has been in the sun all day before
noon. Later the guests arrive and since the cake is nearly finished, they all gather
around the cooker with excitement. A friend admires the conical cabkemés

to know more about it. Mary is proud to explain how it works when people are this
interested and some of the kids are even begging their parents to get one!

)
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15. Discussion

The chapter contaiagliscussion of the project, focusing on the areas of fulling the
aim, process, methods and collected information and the final concept.

15.1.Fulfilling the aim

One part of the aim was to increase the understandin
extensive partfahe project was devoted to establishing this. Not only was the

interaction between user and prodigftned but also surrounding circumstances,

such as the usage of other cooking related products and everyday lifByaspects.

only examining thehotcomings of thesolar cookemwe believe that a better

understanding of the usemdtheir needs have beeeachedThe research was

conducted in order to develop a design concept, but the presented information does

not have to be limited to support thiidkof activity. People interested in the subject

as such might find it useful for other purposes as well.

The other part of the aim was to develop concepts that were intended to increase the
diffusion of solar cooking in Kenya. It was important thatithedid not specify

that the concept necessarily had to be a new solar cooker product. By having a more
open approach to the issue of solar cooking diffusion, we were not limited to the
physical product as such, but rather focused on the intelpativ@nproduct, user

and context. The identified user problems that seemed to halter the diffusion of the
product was carefully considered when creatimgweoncepts, with the purpose

of solving theproblems What could be discussed is if it is that sirrgilging the
problems and then solving them. There are always multiple ways of solving an issue
and new problems might occur while doing so.

15.2.Process, methods and collected
information

The project typevould under normal circumstances demarsltenresarch. Since

it was not possible to travel due to Cd#dall work had to be conducted without

any direct contact with the intended context. This made it impossible to perform any
studies without the involvement of other peopleraadditionwe often lad to rely

on secondary sources. The main drawback was to not be able to make direct
observations of the user interacting with the product in the natoantext. The
information gathered about the user has instead been filtered by other people before
reaching us. This is one of the reasons for the extensive research work and large
number of referenceso single statement has not been-hgjtted without the

support from many other sources as well.

The theories usediffusion of innovatioddanesticatigave great insight into how

ideas or innovations are spread and approached by people. It gave us the tools to

understand the complexity of the wm®&dt usesituation and how and what to look

for whenanalysinghe information. The theory of domestication suggested that

products can be Otamedo6 by its users and that a prod:i
longer cause any problems for the user. Whether such products exist at all could be

guestioned, but it was clehattthe solar cooker had not completed that process,

though the research showed that the product had been somewhat involved in all four
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phases of domestication (appropriation, objectification, incorporation and
conversion).

The reason for the projectegmto exist was because there is a lack of research made
in the field of solar cooking, especially in places with economically disadvantaged
people. Gathering information froamly afew sources lessens the chance of
verifying whether the presented resydfsyalso toa larger group of people. Since

the research madretchebeyond the extent of solar cooker usage, the information
used is not limited to those few resources. The paucity of data also made the gathering
of information time consuming, whidah turn led to limited effort spent on
developing a design solution. Still, the extensive research was considered to be of
such great importance that its influentthe desigmproposedvas more positive

than the lack of time it created.

Several of theolar cooker project evaluations that weatyseh this project were

made at the request of SCI, though performed by independent sources. Still, there
could have been circumstances where the authors were encouraged to foremost
present positive aspeafthe projects. Similarly, some of the videos that were
observed were also made by solar cooking organisations or solar cooker enthusiasts
and it might have affected the content. Throughout the project we have tried to
compare different statements witbheather to get a more nuanced information.

Since the interviews made were not conductedsbiput by the contacted
entrepreneurs in Kenya, it was not possible to ask supplementary questions which is
important when trying to understand the user andekaviour. The entrepreneurs

work with solar cooking and some had taught about and sold solar cookers to the
interviewees. The interviewees could have felt the need to adjust their answers in
order to please the entrepreneurs, intentionally or uningdigtim addition, when
interviewees described their cooking sessions, a few might not have carefully thought
through the exact process of cooking, but rather described it as it naturally pops up
in their mind.

When defining the @andodsituationsit becante bleatttad ay 6 s user
the product as such did contribute to a lot of the issues and that it would be necessary

with a new version of the cooker. Based on the most used solar cookeseyyped

in projects and interviews, it was decttatithe panel cooker was chosen as the

type to develop furthenerebyneglecting the box cooker and pleabdt cooker.

It is not clear whether the panel cooker actually is the cooker with the most potential,

though it was the cooker with most docueeisage.

When the users got to state their most preferred stove and why, it was apparent that
the gas stove with its short cooking time was a favourite. Overall a typical problem
experienced by the user was that the solar cooker was slow. Theressamthat

a much faster solar cooker would solve a lot of issues conndstadage, but it

would require a whole new type of technology. This meant that the problem had to
be tackled from another perspective. When examining why the aspect a§time w
such a crucial component it was discovered that a lot of users could not leave the
solar cooker for a longer period of time or did not feel that they could do so. This
led to the importance of creating a solution that the user could rely on. Nat least d
the aspect of durability play an important role to be able to fulfil this, but also to
satisfy other user needs.
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15.3.The final concept

Part of the project aim wasdevelop a concept that intends to contribute to the

spread of solar cooking. Thias to be achievég developing a solar cooker based

on the collected and produced information built on the local needs, culture and

perspective dfenyanpeople living orelel two. It was concluded that the lack of

durability as a whole is a crucial factor that have resulted in umdggsitediser

perception of todayé6s solar cookers. Therefore, durahb
prominent element needed in the dearemt of a concept in order to achieve a

desiredpositiveproduct perception.

In order for the solar cooker to have the quality of being able to last long without
being damaged, elements such as weight, material, form and minimizing product
failures wee taken into account and applied to the concept. However, when JiKoni,
the conical cookevasdeveloped and conceptualized, other functional uncertainties
arose regarding performance. First, the product has neither been constructed nor
built in a real stm prototype model and hence could not be tested. Decisions,
technical decisions in particular, were mainly basedit@blénformation through

easily reachable sources. This leaves room for improventamt dlsb raisome
concerns. JiKoni is not completely optimized regarding cost and manufacturing
these aspects weleft out of the project scope, yet they are essential details
considering it as a concept intended for people living on level two conditions.
However,the shape and material of the caresimilar to a sufuria and can be
assumed to be possible to manufacture in Kenya. Some technical details of the
concept were chosen according to achieving its full durable potential but are rather
expensive. However, afging these might be possible veatild also affect the
functionalityin its intendedusecontext and the life length of the product. The
concept as a whole is heavy, which can have both positive and negative impacts on
the usage. The concept is relatiielvy in order to meet ttriteriaof being stable
androbust,but it is a matter of whether the set dimensions can be further scaled or
not and still meet the performaiecigeria In order tdulfil the requirement of being

a durable solution, the aa@pt also had to be made of as few components and
assemblies as possible for minimizing the risk of product breakages and failures.
Hence, the concept is not a transportable concept intended to move between home
and work but rather a steady and-lastirg solution that fits into the intendase

context.

Looking at the parts of the concept in detail, there are a couple of important concerns
to highlight. First, considering that the cone is maderitiniumand that it is to be

used in the sun, thereeamcertainties regarding the generated heat and whether it is
safe for coming into contact with or not. Also, the thickness altméniumwalls

wasset according to the wall thicknesses of sufurias that are similar to the form and
size of concept. Thissulted ira proposethickness of 1.52.0 mm which should

be sufficient for the purpose. Additional prototyping could possiblyifstioss
number could be lower, resulting in a slightly lighter and cheaper product. Given that
the inner surface of tteone is polishedluminum and the exteridnas acoarse
surface, it is difficult to ensure that the material strength would not be negatively
affected. On the other hand, the strength of the material is highly relying on the
structure and composition thie aluminiumand could be adjusted according to the
productds required performance.
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Second, there are further development possibilities reghedotwicefor the
insulators and, above all, the plastic plate. The choice of the specific PC plastic was
madebasedipon the heatesistance properties compared to other plastics. However,
there are lack of investigations into whether the plate might buckle/bend when there
is no interaction between it and the user. In order to determine whether the plate is
stable in its spot, product testofgts set material and dimensions rtalst place

It is further crucial for ensuring that principle of flipping the plate is feasible.

Despite the mentioned uncertainties #natthe result afo product testingt is

clear that the concept is optimized for its intemdedontext while technical and
detailed cost and manufacturing estimations need to be further investigated. We
believe that the principle of this concept development would positively affect the
cultural and local integratiofsolar cookinfut in order to achieve an ultimate solar
cooking potential it must also be complemented with education and communication
that facilitate the economic situation for people living on level two.
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16. Conclusion and
recommendations for future
development

There is still a paucity of data concerning the usage of solar cooking but hopefully
this projechas contributetb an increased understanding of the solar cooking usage
in Kenya and how a solutionsome of the experienced user issues might look like.
Theusermresearch madeasgtensivehut it should still be noted that the project has

not been conducted in direct contact with the actusndeisenvironment. The

project started with a relatiwepen briebf the challenges of exploring the obstacles

and shortcomirgwith solar cooking diffusion in Kenya frardistance due to the
situation ofCovid-19. After months of extensive research making use of accessible
information and with the assistanof EWB and the entrepreneurs on site, a
considerably deeper contextual understanding of the situation as a whole was
accomplished.

The panel cooker type was chosen to be further developed in this project. It should

be of interest to examine whethesthar type of solar cooker could be developed

with the presented user research as a starting point. Even though the panel cooker
was the most common type, the extensive research made could offer insights

sufficientenoughto understandser and usgeeds byond those connected to only

the panel.

At the end of the concept development, the entrepreneur from Farmers With a
Vision suggested a wider diameter on the insulator plate to place it even closer to the
top of the cone arguing that the cooking wouttbibe more efficient. He also
claimed that the concept wouldgmssibleéo producefor instancéoy educating a

tinsmith in a village to manufacture the product as additional suggestion to producing
it in a similar way as a sufuria.

Even though the pject has given valuable and constructive results, it has indeed left
room for improvements. As considered in the discussion, there are a few challenges
making this conical cooker concept producible. A next step would be further
technical examinations withlculations regarding material and manufacturing costs

in order to optimize and make it possible for production. It also requires more scale
prototypes and user testing in the intendedontext.

Finally, aongerterm solution calls for building honly products but also local

capacity, skills, knowledge, experience, and expertise that empower the target group
to meet their own needs.
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Appendices
Appendix | - Interview questions

Interview questions foruSerof a solar cooker

GENERAL:

1. Please fill in your:

a. Age:

b. Sex:
c. Main current activity:
d

Number of adults & children in your household:

2. Describe a typical day with a few sentences:

EATING HABITS:
1. How many times do yaook in your household on an average day?

a. And at what time do you cook?

2. Who does the cooking in your household?
a. Do you cook together? Why?

b. If yes, who do you cook with? Why?
3. Please list the foods that are cooked regularly ihoimehold. Does it depend on day/season?

4. Specify type(s) of cooker(s) you use, type of fuel and the average time spent to cook (except solar cooker)
Type of cooker: Fuel: Average time:

5. What is your favorite way of cooking? Why?

SOLAR COOKING:

1. How did you hear about solar cookers in the first place?

2. Do your friends/neighbours use a solar cooker?
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3.

a. If no, What do they use instead? and do you know why?

Do you talk about solar cooking with your friends?
a. Ifyes, What have you talked about?

USAGE:

10.

11.

12.

13.

When did you/they buy it?
Why did you/they buy it?
What type of solar cooker do you have? (panel, box or parabol & name of cooker)

What did youhink about the product before you bought it?

What do you use your solar cooker for? (e.g.: Cooking, Heating water for bathing, Heating water for drinking,
Drying/food preservation, Othespecify)

Is the solar cooker enough to cook a meal for youevidralily? If not how do you solve that?

What are the steps of using your solar cooker? (e.g.: preparation, during and after). Describe with few
sentences.

Did you need to adjust the solar cooker in order for it to work? (Have you madjesaments to your
solar cooker?)

How do you clean your solar cooker?

How do you maintain it? (for ex. repair/buying new plastic bags)

Have you ever stopped using your solar cooker?
a. Ifyes, why?

b. If no, have you once thought of stop using it? An®wh

Did you need to change your habits when you started using the solar cooker? How?

Do you regret buying the solar cooker?
a. Ifyes/no, Why?

Interview questions for users that havetoppedusing a solar cooker

GENERAL:

1.

Please fill in your:
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Age:
Sex:

Main current activity:

2 o o

Number of adults & children in your household:

2. Describe a typical day with a few sentences:

EATING HABITS:

1. How many times do you cook in your household on an average day?

a. And at what time do yartook?

2. Who does the cooking in your household?
a. Do you cook together? Why?

b. If yes, who do you cook with? Why?

3. Please list the foods that are cooked regularly in your household. Does it depend on day/season?

4. Specify type(s) of cooker(s) you type of fuel and the average time spent to cook (except solar cooker)

Type of cooker:
Fuel:
Average time:

5. What is your favorite way of cooking? Why?

SOLAR COOKING:

1. How did you hear about solar cookers in the first place?

2. Do your friends/neighhars use a solar cooker?

a. If no, What do they use instead? and do you know why?

USAGE:
1. Why did you buy the solar cooker?
2. For how long did you use the solar cooker before you stopped using it?

3. What type of solar cooker did you have? (panel, box or parabol & name of cooker)
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4. What did you think about the product before you bought it?

5. What did you use your solar cooker for? (e.g.: Cooking, Heating water for bathing, Heating water for drinking,
Drying/food preservation, Othespecify)

6. When was it not possible to use the solar cooker (except when cloudy)?

7. Do you think it was easy or difficult to use the solar cooker? Why?

8. What were the steps of using your solar cooker? (e.g.: preparatigrandusfier). Describe with few
sentences.

9. Did you cook certain dishes in the solar cooker? Specify.

a. Are there any dishes that you couldn6t cook u:

10. Did you need to adjust the solar cooker in order for it to work?

a. If you didadjustments, explain what and how?

11. Did you need to change your habits when you started using the solar cooker? How?

12. Why did you stop using your solar cooker? specify problems you experienced
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Interview questions fornON-Users
GENERAL:

1. Please fill in your:
a. Age:
b. Sex:
c. Main current activity:
d. Number of adults & children in your household:

2. Describe a typical day with a few sentences:

EATING HABITS:

1. How many times do you cook in your household on an average day?

a. And at what time do yocook?

2. Who does the cooking in your household?
a. Do you cook together? Why?

b. If yes, who do you cook with? Why?
3. Please list the foods that are cooked regularly in your household. Does it depend on day/season?

4. Specify the type(s) of cooker(s) ysually use, type of fuel, and the average time spent to cook.

Type of cooker:
Fuel:
Average time:

5. Where do you cook? specify

6. What are the steps of your cooking routines?
a. How do you prepare your cooking session?

b. What do you do during the timéile the food is cooking?
c. How do you clean your cooking device(s)?

a. How do you maintain it? (e.g. repair)

7. What is your favorite way of cooking? Why?
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WHAT HAVE YOU HEARD ABOUT SOLAR COOKER:

8. Have you heard about a solar cooker?
a. Ifyes, How did you hear about it?

b. 1 f no, what are your first thoughts when

9. Have you ever used/tried a Solar Cooker?

a. Ifyes:
i.  What type of solar cooker have you tried?
i.  Where did/ou try it?
i. Why didndt you want one?

b. Ifno:
i. Why haven6ét you tried a solar

ii. Have you once thought of trying/buying one?
a) Ifyes, Why?

b) If no, Why?

10. Do your friends/neighbours use a solar cooker?
a. If no, What do they use instead? and ddkgow why?

11. Do you talk about solar cooking with your friends?
a. If yes, What have you talked about?

12. Do you want a solar cooker? Why/Why not?
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Appendix Il - Idea sketches
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