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    This paper aims to address the current housing situation in Tanzania. It kicks off by introducing 
the country as a whole followed by highlighting the rapid urbanization and population growth 
which are consequently leading to housing shortages for the people of Tanzania.  The housing sit-
uation in the country is extremely problematic, where an estimated three million units is said to 
be required. Due to the lack of capacity for implementing wide-scale capital-intensive projects, 
government efforts to address the housing needs were in vain.  The housing situation in Tanzania 
is crucially complicated - the need is estimated to be 3 million units - due to high land prices and 
consequently high cost of housing. To further complicate matters, the current housing schemes 
available are extremely expensive, which makes poor households unable to afford any ownership.  

    Shimbwe village was chosen to be the case study that illustrates the current inadequate hous-    Shimbwe village was chosen to be the case study that illustrates the current inadequate hous-
ing in informal settlement of rural areas. To do so, 392 families participated in a questionnaire 
which underlined the people’s needs regarding an analysis of the current housing situation of the 
beneöciaries. The principal goal of the questionnaire was to understand how the people of Shimb-
we spend their daily lives in order to examine various issues such as the use of space, separation 
of functions, privacy, health, and comfort. Results were then used to develop a low-cost housing 
prototype which intends to comprehend all the answers. 

     An affordable, ecological and sustainable material was chosen as a solution to low-cost hous-
ing. A manual of the stated material, Compressed Earth Blocks, was developed from the knowl-
edge gathered during the öeld practices in Moshi, Tanzania under the supervision of a NGO called 
C-re Aid. Step by step, the manual guides construction workers through the process of producing 
Compressed Earth Blocks and building their own houses. 

   Based on the previously mentioned material, a design proposal was elaborated. Six different    Based on the previously mentioned material, a design proposal was elaborated. Six different 
phases of solutions were recommended, where the people’s needs were always taken into ac-
count. Each phase corresponds to a certain budget conforming to each household's means. The 
prototype is versatile, meaning that it could be upgraded over time by adding particular enhance-
ments, such as a bigger space, reinforcement of the structure, or mechanical features, for the pur-
pose of becoming a self-sufficient house.

Keywords: affordable, housing, tanzania, compressed earth blocks, prototype.
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Picture 01. Oysterbay bordering Msasani suburbs in Dar es Salaam. Source: Unequal scenes.
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Introduction

Figure 02. C-re-a.i.d NGO strategy. Source: C-re-a.i.d webiste

Figure 01. Thesis strategy. Source: diagram by the Author.
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Political Background
All these institutions failed because of insufficient supply of public housing, a lack of coordinated 
programmes and a lack of resources. These programmes only served middle and upper-income ci-
vilians, therefore urban poor had to build their own shelter in informal self-build settlements. Occu-
pation takes place often on vacant, un-serviced land. This type of housing can only be successful 
when authorities are merging their efforts. While in fact, these houses were self-built without gov-
ernment support.
The government was unsuccessful in addressing the housing needs of low-income households The government was unsuccessful in addressing the housing needs of low-income households 
due to the lack of capacity to implement such large-scale capital-intensive projects. However, all of 
the inputs to housing are far too expensive, or simply not available for low-income households.
Public utility agencies have very little inøuence on the informal settlements; however, they provide 
basic services such as electricity and water but only upon payment by individuals. To this extent, 
the government can be considered as an indirect actor in this process; in a sense that all the activi-
ties occurring in the informal settlements are not monitored by neither local or national parties. 

Picture 03. Oysterbay bordering Msasani suburbs in Dar es Salaam. Source: Unequal scenes.

Picture 02. Julius Nyerere, independence day 9 December 1961. Source: 
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Figure 03. Basic componens of housing affordability. Source: UN Habitat - Affordable land and housing 

Tanzania still follows the colonial planning regulations and building standards. The current availa-
ble housing schemes are extremely expensive in a sense that poor households cannot afford to 
own houses in such conditions.
According to the UN, there is no universally agreed measure of what establishes "affordable hous-According to the UN, there is no universally agreed measure of what establishes "affordable hous-
ing". There are two main variables that determine affordability: housing costs and household 
income. Widely, housing is considered to be affordable when a household spends less than 30% 
of their total income on housing expenses. Explicitly, affordability is not just about the price of the 
house itself; it is about having access to housing önance.
According to the 2015 Formal Sector Employment and Earnings Survey by the NBS, with almost 66 According to the 2015 Formal Sector Employment and Earnings Survey by the NBS, with almost 66 
percent of paid employees earning a monthly income of less than TZS 500 000 (US$220) while the 
average mortgage size of TZS 114 million (US$51 454). This indicates that most of these employees 
are high income earners with most of the households önance sourced from savings or personal 
loans. 

This graph below shows that income levels of most households in Tanzania are too low; 90% of the 
population can afford less than $45 on housing per month, and 68% can afford less than $23 per 
month (Housing Market Study, Tanzania, 2012). In addition, the price of the cheapest, two to 
three-bedroom house (60-121m2), newly built by a formal developer or contractor, ranged be-
tween TZS 38 million (US$16 705) and TZS 109 million (US$47 960) VAT exclusive. It is a Watumishi 
Housing Company’s countrywide project. On average, only 2.53% of urban households can afford 
this type of housing. The housing need in Tanzania is estimated to be 3 million units with an annual 
increase of 200,000 units (Shelter Afrique, 2011), of which 36% are in Dar Es Salaam.
Unfortunately, conörming to the current situation, housing accessibility in Africa does not appear 
to be improving since African governments have not been proactive in prioritizing planning for ur-
banization, slums and informal settlements. In the meanwhile, demand for land is higher and 
higher every day.
The government should be promoting agriculture and farming in order to avoid poverty among The government should be promoting agriculture and farming in order to avoid poverty among 
people by creating employment opportunities to reduce on mobility of labor. Small scale pro-
grams should be empowering vulnerable communities to improve access to food, income and mar-
kets by training farmers to increase their production and how they can develop themselves in vil-
lages.The authorities should be making land reforms to enable the poor and low income earners 
get access on land while providing credit facilities in rural areas to enable easy accessibility
on önance. 

Figure 04. Graph displaying annual income proöle for rural and uran households in Tanzania. Source: CGIDD.com
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Figure 05. Urban population growth in selected regions 1950-2010 and projections for 2010-2050. Source: United Nations.

Figure 06. Africa’s current and emerging megacities and large cities 2014 vs 2030. Source: UN DESA based on World Development indicators.
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At örst glance, Dar es Salaam looks like a modern city with a panoramic skyline of tall new build-
ings. But this city is the hub of an unequal scene, where social inequalities are highlighted be-
tween congested city slums with poor and inadequate public services paralleled with modern sky-
lines and well thought urban planning.
Economic growth is vital but African economies must also accelerate structural transformation to 
boost productivity. Connecting rural economies and urban markets is also paramount.

Figure 07. Fertility rate in Tanzania. Source: World Bank 2018.

Figure 08. Age Structure in Tanzania. Source: World Bank 2018.

Picture 05. Marina, mother of 5, holding 2 of her grandchidren. Source : Photo by the author.

Picture 04. Kariakoo neighborhood in Dar es Salaam. Source: Unequal scenes.
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Figure 10. Africa’s Demographic Variables. Source: Diagram by the Author.

According to the OECD Glossary of Statistical Terms, informal settlement is deöned as follows:
1. Areas where groups of housing units have been constructed on land that the occupants have no 
legal claim to, or occupy illegally; 
2. Unplanned settlements and areas where housing is not in compliance with current planning and 
building regulations (unauthorized housing).
According to estimates by UN-Habitat, 200 million people in sub-Saharan Africa were living in According to estimates by UN-Habitat, 200 million people in sub-Saharan Africa were living in 
slums in 2010, or 61.7% of the region’s urban population, the highest rate in the world.

The majority of people who build houses in informal set-
tlements in Tanzania access land through informal 
methods and the most common way is through the pur-
chase of a land from local landowners. Other approach-
es include allocation by local leaders, inheritance and 
occupation without permit.
During the colonial period, the Germans in the 1889 de-
clared “all land in Tanzania whether occupied or not as 
crown land vested under the German Emperor”.  The 
declaration was executed into a law in 1923 by the Brit-
ish and became the “Land Ordinance” which, with 
minor modiöcations and revisions, has guided land ad-
ministration till today (UN-Habitat, 2010).
All lands in Tanzania are public land vested in the Presi-
dent as trustee for and on behalf of all citizens. In other 
words, the concept of private ownership of land does 
not exist. Which means that individuals or groups can 
have rights to occupy and use land on leaseholds for 
short terms of 2 years or long terms of 33, 66 or 99 years.

Figure 09. Land use development pattern. Source: Land 
use data by ITC, data digitised by IRPUD based on aerial 
imagery.

Picture 06. Mikosheni Slum in Dar es Salaam. Source: Unequal scenes.
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Picture 01. Anna doing her laundry in buckets. Source: Photo by the Author.

PART II   -  Shimbwe Village
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Picture 02. View from Shimbwe Village. Source: Photo by the Author.
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Context

SELECTION OF A CASE: WHY SHIMBWE?
Shimbwe village belongs to the Moshi Rural District into the Kilimanjaro mountainside; bounder-
ing the Kilimanjaro National Park and Materuni Waterfalls in the North area of Tanzania. Shimbwe 
Uru is divided in 7 sub-villages: Shimwe Kati, Tembeni, Sia, Tesheni, Kowere, Kireiyo and Ngaruma.
In 2012, total population was of 6107 inhabitants with approximately 1200 houses which 392 of 
them are mud houses with walls made of wattle (interwoven sticks), mud and thatched roofs or 
corrugated metal roofs. 
Objectives united when the village leader, Bertin Kami, announced that he is working on a new 
slogan which is to eradicate all the mud houses in Shimbwe. As to C-re-aid, the architectural NGO, 
is dedicated to promote long-term socio-economic and environmental improvement across Tan-
zania, and specially Shimbwe where it has already built few homes.

CULTURE
The Chagga are Bantu-speaking indigenous Africans and the third largest ethnic group in Tanza-
nia. They traditionally live on the southern and eastern slopes of Mount Kilimanjaro and Mount 
Meru, and near Moshi. They were one of the örst tribes in the area to convert to Christianity. This 
may have given them an economic advantage over other ethnic groups, as they had better access 
to education and health care as Christians.

Traditionally, Chagga work has been centered on the farm and is divided by gender. Men’s work in-
cludes feeding goats, building and maintaining canals, preparing öelds, slaughtering animals, and 
building houses. Women›s work includes örewood and water collection, fodder cutting, cooking, 
and cleaning the homestead and stalls. Women are also in charge of trading in the marketplace.
The main language spoken by the Chagga people is Kichagga. It has various dialects spoken by 
Chagga in different regions. Despite these differences in dialect, the Chagga people can under-
stand each another.

Picture 03. Chagga Tribe. Source: Ona Kwetu.
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Social Questionnaire

FROM ROUND TO RECTANGULAR
The oldest forms of indigenous shelters were often round in shape. The traditional Chagga house 
was cone-shaped, with a roof thatched with dried grass. Another type of dwelling, also commonly 
built, was a house with a roof thatched with banana leaves. Because these houses tended to be 
large, they were built with the assistance of other villagers.  
Swahili houses, initially constructed by chiefs, could be traced way back to the 13th century. By Swahili houses, initially constructed by chiefs, could be traced way back to the 13th century. By 
the end of the nineteenth century, rectangular houses were introduced, with walls made of wattle 
(interwoven sticks) and mud, and thatched roofs. Traditional houses are usually built with local 
building materials, which are easily collected around the village. In Tanzania, there is a rapidly 
changing building culture, due to globalization, climate change and environmental policies. 
Today, these houses are more commonly built with corrugated metal roofs; which was impossible 
to implement on rounded shaped houses.

RESEARCH METHODOLOGY
This chapter presents the research methodology used in the village of Shimbwe. The questionnaire was set 
to deöne the needs of the people, regarding an analysis of the current housing situation of the beneöciar-
ies. The principal aim to this study is to understand how do the people of Shimbwe live their daily life? How 
do they use the space? 
Results were used to develop/elaborate a housing prototype based on these answers. This study seeks to Results were used to develop/elaborate a housing prototype based on these answers. This study seeks to 
analyze issues like space use and spatial qualities, separation of functions, privacy, health and comfort.

HOW WAS THE RESEARCH CONDUCTED ?
The village leader and its council selected one student from each sub-village to conduct this re-
search in her/his own area. 
The questionnaire has 78 questions divided unequally into 11 sections: family structure, moderni-
ty, cooking/eating, storage, sleeping arrangements, hygiene, activities, household information, 
future needs and önancial situation.
The questionnaire was written in 3 different types of questions: rating scale 1 to 5 questions, 
Yes/no questions and multiple-choice questions. This way the students did not need to write 
down anything which gained time and confusion. Each questionnaire answered represents one 
mud house. Only one person living in the mud house answered the questionnaire. All the families 
who still live in mud houses are participating in this research.
Students örst went to pre-test the questionnaire with only 4 families each (28 sample question-Students örst went to pre-test the questionnaire with only 4 families each (28 sample question-
naires) and then met again with the researcher in order to identify unclear questions and add miss-
ing answers. The questionnaire was then re-improved and translated to Swahili for effortless com-
munication between the students and the families. The research was held over 2 weeks from De-
cember 3rd until December 14, 2018. Each student had approximately 60 families to visit.

Picture 04. Cone shaped Chagga house next to a recent rectangular shaped house . Source: Photo by the Author.

Picture 05. Students participating in the questionnaire . Source: Photo by the Author.
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Results of the Questionnaire

GENERAL OBSERVATION
The majority of people we interviewed prefer not to live in mud and pole houses. %90 of the fami-
lies in Shimbwe are not satisöed with their house.

HOW IMPORTANT IS THE SEPARATION OF MEN AND WOMEN? 
6 out of 7 sub-villages (326 out of 392 interviewees) claimed that separation is important between 6 out of 7 sub-villages (326 out of 392 interviewees) claimed that separation is important between 
men and women or girls and boy; except Tesheni sub-village (66 out of 66 respondents) entirely 
disagreed. Separation between sexes is considered an important aspect by the respondents in 
order to ensure privacy and respect between different sexes and age groups. It is common in Tan-
zania that when teenagers turn 18 years and above, to stay with their parents until they can afford 
to stay by themselves by renting a room. Some families requested during meetings to have sepa-
rate doors for young boys to come and go whenever they please without sharing the sleeping 
space with sisters or mothers.space with sisters or mothers.

ARE THERE A LOT OF INSECTS IN YOUR AREA?
The study shows that 81 % of the respondents said that there are lot of insects in the area. People 
who are complaining about insects most probably are living with animals in the same mud house, 
this attracts lice, øeas, ticks and bedbugs. It is very common to önd a family sleeping nearby cows, 
goats while the chicken lay eggs under the bed. Indeed, 20% of the population in Shimbwe (78 
households), keep their poultry inside their homes.
Since the questionnaires were dealt by sub-villages, it shows that Kireiyo sub-village (64 out of 64 Since the questionnaires were dealt by sub-villages, it shows that Kireiyo sub-village (64 out of 64 
families) is the only one to state that there are no insects nor vermin in the area. While, the 6 other 
sub-villages complained about that matter.

This means that no extra consideration for termites or vermin needs to be done in the housing 
design in Kireiyo sub-village. In fact, Kireiyo is modernizing faster than other sub-villages. Besides 
being the örst sub-village to receive water and electricity; it is located near the health center were 
the villagers have easier access. 
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Results of the Questionnaire

DO YOU HAVE WATER ?
“All people should have safe and equitable access to water, “All people should have safe and equitable access to water, 
sufficient for drinking, cooking and personal and domestic 
hygiene.” Water availability is affected by seasonality: more 
water is usually available in the rainy season and less in the 
dry season. Adding to it, 10-35% of water is normally lost 
due to leakages, spillage and waste. (WHO, 2011)
Regarding clean water, only 9% of houses in Shimbwe have Regarding clean water, only 9% of houses in Shimbwe have 
a private water connection. This diagram shows that Tesheni 
and Kowere have no access to water at all. For now, Shimb-
we ward has three water intakes coming from the Kilimanja-
ro National Reserve: Kinyasha, Orawe and Kimboho intake.
Many people cannot afford to pay for charges of tapping 
water to their homes. They are supposed to pay Tsh.150,000 
(equivalent to 54 EU) as a charge fee to the Ward Water Com-
mittee.
The village leaders have decided to put 60 public water taps The village leaders have decided to put 60 public water taps 
on roads to those who cannot afford it. The total area of 
Shimbwe is 6,185.6 km² which means approximately every 
100 km² has 1 water tap. The UNHCR Emergency Handbook 
states that, according to long term standards, dwellings 
should be no further than 200m from water points.

Picture 06. Current houses of 2 out of 392 families participating in the questionnaire. Source: Photo by the Author.
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Picture 09. Pit Latrine toilet in Shimbwe Village. Source : Photo by the Author

Picture 08. Pit Latrine toilet in Shimbwe Village. Source : Photo by the Author

Figure 01. Percentages of three different types of toilets available in Shimbwe Village. Illustrations source toiletday.com

Picture 07. Open defecation toilet. Source: Photo by the Author.

TOILETS
Answering the question «How do you see the Answering the question «How do you see the 
issue of having toilets outside the house?»  91% 
of the people in Shimbwe (357 out of 392 resi-
dents) önd the fact of having toilets outside the 
house satisfactory; only 8% stated that they 
would prefer the toilet inside.
Further in the survey, it was noted that 85% of all Further in the survey, it was noted that 85% of all 
houses have a pit latrine as a form of sanitation 
and 10% do not have any kind of toilets which 
open defecation in this case would be using 
open land or waterways. Unfortunately, this is 
the only option for millions of people. This is the 
least sanitary option: waste is tracked by feet, 
øies and øooding, rapidly spreads disease and 
strong odor.
Same goes for showering, only 42% have a 
shower outside the house. 15% use the toilet 
Same goes for showering, only 42% have a 
shower outside the house. 15% use the toilet 
area same space for showering. Another 11% 
share the shower with neighbors. Which makes 
32% of the population of .imbwe not having a 
shower and bathing outside in the nature behind 
the house. 
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Results of the Questionnaire

WASTE
Several methods are used in waste disposal in Shimbwe, 1. open dumping and sanitary landölls 
disposal, 2. incineration which involves the burning of solid wastes at high temperatures.
Only 3% of the families in Shimbwe recycle their waste; all of them are residents of Sia sub-village.   
Tesheni on the other hand, has the highest percentage, among all the sub-villages: 66 out of 66 
families burn their waste. 
Overall, 92% of the families in Shimbwe are burning their waste. They dispose through digging a Overall, 92% of the families in Shimbwe are burning their waste. They dispose through digging a 
pity and burning paper and plastic. Vegetable wastes are given to animals and toilet refuse disap-
pear in deep pits. In unplanned settlements, solid waste is thrown every where because there are 
no areas designated for waste collection. In fact, no trucks are collecting waste from the settle-
ment and very few households are found using waste bins.
The major reason for the lack of attention to this problem is paying for the service of waste collec-
tion. The majority of the households cannot afford the relatively high cost of this service. Lastly, 
there is no waste management in Shimbwe and no awareness about recycling, reusing or reduc-
tion of wastes.

Picture 10. Sandra and her family in front of their current house. Source : Photo by the Author

Picture 11. Anjelika and her family in front of their current house. Source : Photo by the Author
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Results of the Questionnaire

WHAT KIND OF MATERIALS ARE AVAILABLE IN YOUR SURROUNDINGS?
Due to the diverse nature of the environment in Shimbwe and being in the Kilimanjaro mountain-
side; various raw materials were recorded by the sub-villages. Stones, sand, bamboo and murram 
can be found in the area. 62% of the families have stones in their surrounding areas. Bamboo can 
only be found in Tembeni sub-village for only 3% of the families. Sand is available in Tembeni, Kirei-
yo and Kati for 7% of the families. 
These numbers portray the fact that they can be used in the housing projects in the respective 
areas. Which means decreasing the cost of materials and transportation to site thanks to its availa-
bility in the area, making the budget even more affordable for the beneöciaries. 
Another fact that could decrease the total budget of the project is having to pay less for labor 93% 
of all the families in Shimbwe conörmed that their family members could participate in the con-
struction process.

DO YOU KNOW WHAT IS THE PROFESSION OF AN ARCHITECT?
The word architect seems to be unperceived among the people of Shimbwe. Conversely, the town 
Ngaruma is familiar with this word: 55 out of the 71 positive answers are counted in Ngaruma; op-
posed to 322 families who haven›t heard of this word. After gathering information from the village 
leader, it turned out that few graduated engineers and architects grew up in Ngaruma.
The confusion between Architect and Engineer is so familiar to many people in Shimbwe, even to 
middle class elites. The translation of the word architect in Swahili would be «Mbunifu». It has the 
root «bunifu» which is an adjective meaning imaginative. People in Tanzania are more used to the 
word «engineer» where it comes on the role of professionals in the design/construction process. 

Picture 12. Current house of one of the families participating in the questionnaire. Source: Photo by the Author.
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Results of the Questionnaire

DO YOU OWN A LAND?
Lands are owned by the state; the government is the primary tool for land delivery. Citizens inherit Lands are owned by the state; the government is the primary tool for land delivery. Citizens inherit 
lands, but they do not have title deeds which means they do not have the right to process loans 
from the banks. As a matter of fact, 388 out of 392 families of the population of Shimbwe own a 
land and while 4 families would consider taking a loan or a mortgage. When one looks at housing 
önance the general trend in Tanzania is that people are using their own savings and there is no 
housing bank.

INCOME
Many of them depend on subsistence farming of banana trees and vegetables. They grow some Many of them depend on subsistence farming of banana trees and vegetables. They grow some 
maize and beans on their small farms for home use, they do not have any surplus for commercial 
purposes. They get very little cash from selling banana and coffee which is harvested only once 
per year. In subsistence agriculture, farm output is targeted to survival and is mostly for local re-
quirements with little or no surplus trade. 
Some 82% keep domestic animals such as 1 or 2 cows, few goats and sheep in zero grazing way. Some 82% keep domestic animals such as 1 or 2 cows, few goats and sheep in zero grazing way. 
They cannot graze or keep large number of animals because, apart from having valleys and slopes, 
Shimbwe area is a rural land which is densely populated.
Food security is a problem to many families due to lack of reliable sources of income. The mini-Food security is a problem to many families due to lack of reliable sources of income. The mini-
mum wage of a day payment for a laborer is 3,000 Tsh/day (equivalent to 1€). The maximum day 
payment can get to 5,000 Tsh/day (equivalent to 1.78€). When asked do you have a business at 
home, 94% of the people in Shimbwe answered NO. This means that 6%, which is only 24 out of 
392 families own a business such as a shop, a butchery, selling local brew or vegetable garden. In 
fact, only 4% of the families in Shimbwe have another form of income or some kind of help or do-
nations.

KITCHEN OUTSIDE
A lot of domestic activities take place outdoors like cooking, eating, washing dishes and washing 
clothes. Women cook outside the house in a separate kitchen, wash the dishes and clothes in buck-
ets on the ground and have no space to eat inside.
Most households in low-income countries cook with örewood, which is known to produce öne par-
ticles that can get into the eyes and respiratory system. Wood smoke affects the quality of both 
indoor and outdoor air. The World Health Organization states that “If a woman cooks breakfast, 
lunch and dinner, it is equivalent to smoking between three and 20 packets of cigarettes a day.”
In fact, 73% of the population of Shimbwe cook outside the house and mainly due to the reason In fact, 73% of the population of Shimbwe cook outside the house and mainly due to the reason 
that 99% of them use örewood for cooking. That also means that 104 families in Shimbwe are 
using örewood inside the house. Households can always collect örewood close to their home-
steads since it is available all year-round and not prone to heavy seasonal øuctuations. And consid-
ering that many households can collect örewood for free, it will remain the cheapest energy 
source for cooking and heating.

Picture 14. Firewood kitchen. Source: Photo by the Author

Picture 13. Current houses of two families participating in the questionnaire. Source: Photo by the Author.
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Cooking and Eating

Picture 18. Indoor örewood cooking. Source : Photo by the Author

Picture 19. Outdoor örewood cooking. Source : Photo by the AuthorPicture 17. Interior of Anna’s house. Source : Photo by the AuthorPicture 16. Firewood kitchen. Source : Photo by the Author

Picture 15. Anna and her family eating oustide on the ground. Source : Photo by the Author
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Results of the Questionnaire

STORAGE
People living in informal settlements spend most of their days outside because of the congested 
indoor space. There is no space left inside, barely to accomodate beds due to the high number of 
residents in one space. Indoor space is used for sleeping and storing their belongings.
Indeed 27 families do not have any form of bedding and only 172 out of 392 families have sleep-Indeed 27 families do not have any form of bedding and only 172 out of 392 families have sleep-
ing mattresses. Diversly, the other 193 families sleep on “locally made beds” made from tree poles 
and scrapped timber, using rags and other pieces of old clothes to sleep on. In this context the deö-
nition of sleeping space by Larsson (1988:45) is “sleeping space is the total øoor area of all rooms 
used for sleeping (in beds or on the øoor). There may be a sofa, a dining table, a stove or a kitch-
en-cabinet in the room but as long as somebody sleeps in it, I have called it a room for sleeping”.
As to storing, 76% of the people in Shimbwe are not satisöed of their storage space. 79% of the As to storing, 76% of the people in Shimbwe are not satisöed of their storage space. 79% of the 
families in Shimbwe hang their clothes on a line. 95% keep their cooking utensils in plastic contain-
ers and store their dry food (rice, beans, sugar, maize øour etc..) in either buckets or plastic
containers. Some households do not store food, but would purchase what they consume on a 
day-to-day basis. 

Picture 21. Interior of Joseph’s house. Source : Photo by the AuthorPicture 20. Storage of kitchen tools. Source : Photo by the Author
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Picture 01. Bricks laying for curing. Source: Photo by the Author.

Designing affordable housing for community empowerment50

PART III   -  COMPRESSED EARTH 
BLOCKS MANUAL 
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How to read the Manual ?

Picture 02. Low-cost housing project in Shimbwe Village. Source: Photo by the Author.
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About the Blocks
Blocks of earth produced manually by throwing wet earth into a formwork are called “adobes” or 
“mud bricks” or “sun-dried earth blocks”. When moist earth is compacted in a manual or powered 
press, the resulting compressed elements are called “soil blocks”. In their unbaked state, bricks pro-
duced by an extruder in a brick plant are called “green bricks.” Larger blocks, compacted in a form-
work by ramming, are called “rammed earth blocks or compressed earth blocks (CEB)”. If these 
blocks are interlocking, they are called “ICEB: interlocking compressed earth blocks”.

Social Acceptance
The local population in developing countries The local population in developing countries 
are often skeptical towards building with 
earth. They have a higher regard for modern 
materials or building techniques like burned 
bricks, cement blocks, etc. because they are 
much stronger and more resistant against the 
impact of water (rain is an important factor 
for the degradation of the houses). for the degradation of the houses). 
CEB’s represent a considerable improvement 
over traditional earth building techniques. 
When guaranteed by quality control, CEB 
products can very easily bear comparison 
with other materials such as the sand-cement  
block or the öred brick. Hence the allegiance 
it inspires amongst builders and end-users 
alike.alike.

Picture 03. Bricks laying for curing. Source: Photo by the Author.
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Choosing a Machine
There are machines for making CEB’s that works with or without electricity. The manual presses 
are more suitable for rural areas. It comes in several variations: you can make standard CEB’s or 
ICEB’s. These ICEB’s also have different variations.
Although the machine is very heavy, it is important to öx the machine extra örmly to the ground, Although the machine is very heavy, it is important to öx the machine extra örmly to the ground, 
so it doesn’t get lifted during the compression. The machine needs to be oiled every time 3-4 
bricks are made, to prevent the soil from sticking to the metal. Make sure you don’t use black oil, 
since it will leave visible stains on the bricks. When the work is önished, the machine needs to be 
cleaned carefully and placed inside.

Figure 01. Drawing of the CEB machine used by C-re-aid NGO. Picture 04. Tanzanian workers compressing earth blocks. Source: Photo by the Author. 
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Testing the Soil

Figure 02. Eight different soil tests in order to determine if the soild could be used to produce CEB.

Almost all types of earth can be used to build walls. The quality of the earth is determined by the 
proportion of clay to sand. There are many types of earth in the composition of an earth sample. 
It is often necessary to combine earth from one area with some from another part of the site, even 
when the lot is small. A rich earth which has a lot of clay needs to be balanced out with sand, and 
a poor earth needs to be enriched with clay. 

In order to determine whether soil at a speciöc site can be used and in which speciöc mix, soil and 
mix tests should be conducted. Several points on a site need to be excavated to perform these 
tests. First remove the upper layer of earth that contains organic material and vegetation. Then 
remove samples of earth from different depths.
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Picture 05. Little Tanzania girl, Nicole, helping to mix the soil. Source: Photo by the Author.

GETTING THE RIGHT TOOLS
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Testing the Mixes
These tests were created to önd an ideal mixture of CEB in terms of strength, cost and durability. 
In order to ensure cost-effectiveness with CEB, soil selection and testing are fundamental.
3 series of tests were conducted using 4 different additives: bagasse, øy ash, hybrid ash and sisal. 
The 3 series of tests have different binders: dry lime, cement and hydrated lime. These binders 
were used in different percentages just like sand and soil. Ultimately these tests hope to help 
reöne the strength, economic viability and ecological impact of CEB’s.                   

Picture 06. Laying the bricks next to each other for curing phase. Source: Photo by the Author.

Figure 03. Three different additives used in the mixes.
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Picture  07. C-re-aid NGO intern watering the bricks. Source: Photo by the Author. Picture 08. Strength tests in order to determine if the blocks are strong ennough. Source: Photos by the Author.
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Testing Combinations
The Maji Moto wall tests were designed to test strength, combinations, junctions, corners and effi-
ciency of build speciöcally for the vertical/horizontal interlocking CEBs used as part of the Dispen-
sary Building in the village of Maji moto. The wall tests were designed and constructed in such a 
way that they could be later adapted into benches for the local community; as well as canvases for 
various plastering techniques and tests.

Testing a vertical orientation of bricks

Testing corners and how to avoid cutting bricks

Strong construction 
but double leaf is

uneconomical

Very time
intensive

Still requires 
bricks to be cut

A lot of bricks 
break when cut

Bricks seemed 
secure

Could be used 
as overhead
 ventilation
mechanism

Requires two 
courses of bricks 

which is
uneconomical

Requires exact 
positioning and very 

precise levelling,
time intensive.

Picture 09. Interlocking bricks at corner. Source: photo by Author. Picture 10. Interlocking bricks at corner, inside angle . Source: photo 
by Author.
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Testing a horizontal orientation of the bricks - aiming to 
construct a column

Visually
attractive

Very Strong Some minor
subsidence issues

Requires a lot of 
bricks 

Picture 11. Levelling bricks. Source: Photo by the Author. Picture 12. Mortar between bricks. Source: Photo by the Author.

Testing a T junction while looking to avoid cutting bricks

Picture 13. Interlocking bricks. Source: Photo by the Author. Picture 14. Local community using the bench. Source: Photo by 
Author.

Strong construction 
but double leaf
is uneconomical

Still requires 
bricks to be cut

A lot of bricks 
break when cut

The ends are left 
uneven and require 

cutting or plaster
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Getting the Site Ready

Picture 16. After cleaning the Site. Source: Photo by the Author.Picture 15. Getting the site ready. Source: Photo by the Author.

Figure 04. Typical Linear Blockyard Organization. Source: Earth Auroville Institute.

Picture 18. Organization of the site. Source: Photo by the Author.

Picture 17. Sieving soil. Source: Photo by the Author.
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Building the Foundation

Figure 05. Drawing of cyclopean foundation. Source: COMPRESSED EARTH BLOCKS: MANUAL OF DESIGN AND CONSTRUCTION
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Producing CEB
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Building Walls
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Building Ring-Beam & Roof
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Picture 19. Front view of window prototype, developed with C-re-aid 
NGO, made from recycled wine bottles casted in concrete. Source: 
Photo by the Author.

Picture 20. Back view of window prototype, developed with C-re-aid 
NGO, made from recycled wine bottles casted in concrete. Source: 
Photo by the Author.

Picture 21. Front view of window prototype, developed with C-re-aid 
NGO, made from recycled wine bottles in wood frame. Source: Photo 
by the Author.

Picture 22. Back view of window prototype, developed with C-re-aid 
NGO, made from recycled wine bottles in wood frame. Source: Photo 
by the Author.

Picture 24. Local community using the combination tests as benches for community meetings in Maji Moto village. Source: Photo by the Author.

Picture 23. Local students helping with transport of materials in Maji Moto village. Source: Photo by the Author.
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Picture 32. Interwoven wooden sticks in wood frames. Source: Photo by 
the Author.

Picture 31. Tanzanian worker öxing interwoven wood sticks to wooden 
frame. Source: Photo by the Author.

Picture 30. Interior of Doctor’s house in Maji Moto portraying wooden 
beam structure for corrugated iron sheets. Source: Photo by Studio 
totale Firenze.

Picture 29. View from Doctor’s house in Maji Moto, using interwoven wooden sticks as a roof shade. Source: Photo by Studio totale Firenze.

Picture 28. Wooden joints for roof sticks. Source: Photo by the Author.Picture 27. Wooden joint in roof. Source: Photo by the Author.

Picture 26. Tanzanian worker cleaning mortar leveling.
Source: Photo by the Author.

Picture 25. Doctor’s house by Studio totale Firenze and C-re-aid NGO portraying roof structure, ring-beam and CEB. Source: Photo by Studio totale.
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Picture 01. Structure of walls made from wooden sticks in Shimbwe. Source: Photo by the Author.

PART IV   -  DESIGN PROPOSAL
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Case Study ‘Echale a tu casa’

According to government ögures, Mexico has a housing deöcit of approximately 9 million homes. 
The destruction caused by the earthquake of 2017 made an already dire situation worse. 300,000 
homes were damaged and 100,000 collapsed after the earthquake of 2017. This means that 
400,000 million people became homeless from one night to an another.
Francesco Piazzesi, the founder and CEO of "Echale a tu Casa", worked on a solution to help those 
who are not eligible for any housing credit or support. He came up with a model that makes the 
community part of the solution.
Eco block is the key to his model. First, It is produced on site. "Echale a tu Casa" brings the equip-Eco block is the key to his model. First, It is produced on site. "Echale a tu Casa" brings the equip-
ment to the community, then train the community in order to produce the blocks by themselves; 
and get paid for the production. The model combines community organization, social inclusion, ö-
nancial education, technical training and social franchising. The goal is to build around 1,500 new 
homes and enable 6,000 home improvements per year.

Figure 03. Housing project by Build up Nepal. Source: Build up Nepal.
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Case Study ‘Build up Nepal’

Build up Nepal works as construction partner to INGOs/NGOs and entrepreneurs helping to start 
building using local materials. We provide machines, training, technical support and project man-
agement. For the past three years, we have developed a method for engaging the construction 
ecosystem including government bodies, NGOs, and private sector construction stakeholders to 
ensure that families are able to build safe, affordable homes.
Build up Nepal is offering a 3.5 room house for 40 m2. (incl. veranda and utility area), for the cost 
of 7070.15 EU including toilet, kitchen, electricals and painting.

Picture 04. Two adjacent low-cost houses by Build up Nepal. Source: Build up Nepal

Picture 02. Shanti Majhi working in construction for her own house. 
Source: Build up Nepal.

Picture 03. Housing project by Build up Nepal. Source: Build up Nepal.
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Plan and section of prototype 0.0
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Bio-digester tank + rain collection
pipe + water tank + water ölter
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Conclusion

Four billion people around the world do not have access to decent housing, 150 million of which 
reside in developed countries and 800 million who live in slums. 

In a setting like Africa, in which the population is growing at an alarming rate, housing demand by In a setting like Africa, in which the population is growing at an alarming rate, housing demand by 
the poor is one of the major factors that is causing the expansion informal settlements. The govern-
ment, the private sector, non-governmental organizations and the önancing sector set to be the 
key players in this ever-worsening situation. Furthermore, little or no cooperation amongst these 
actors, in an effort to meet the housing demands, is therefore contributing to the increase of the in-
formal sector.
 
Promoting the usage of local building materials, empowering the community and following the Promoting the usage of local building materials, empowering the community and following the 
sustainability goals were the main objectives of this paper. After testing different combinations of 
the Compressed Earth Blocks, a design proposal was suggested according to the answers of the 
questionnaire. A small module was developed for accommodating widows or old couples of Shim-
bwe. In the need of a further development, a second module could be added to comprise a larger 
family. For a different phase, this prototype could be enlarged to include up to 4 modules. Finally, 
mechanical supplies, such as a bio-digester, water tank for rain collection and solar panels can be 
implemented to harvest a self-sufficient house. As for what concerns the construction costs, it 
would depend on each design phase accordingly. 

The involvement of the people in building their own shelters would empower the community as 
a whole and strengthen the social bond amongst the inhabitants. International efforts to support 
The involvement of the people in building their own shelters would empower the community as 
a whole and strengthen the social bond amongst the inhabitants. International efforts to support 
the process would further boost the societal mindset that facilitates community growth and pros-
perity. On a wider perspective, and to initiate the process, architecture students willing to contrib-
ute in the development of the aforementioned town could work alongside the beneöciaries in the 
construction. In this way, both parties will simultaneously beneöt, where the ideas of the students 
fall into place and empowerment of the community commences. 
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