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Making a Living
Integrating income generation schemes into urban housing redevelopment as 

foundation for future economic growth and urban densification

Son Hei Sou
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HIGH INCOME

HIGH INCOME

formal usage 

informal usage

LOW INCOME

LOW INCOME

MIDDLE INCOME

MIDDLE INCOME

formal planning

The needs of low income households are often not included in the planning by 
formal institutions.

This results in the friction between the formal authorities and the low income 
groups as the latter would opt for a more informal ways of usage that are not 

foreseen by the formal authorities

Main problem
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HIGH INCOME

formal usage 

informal usage

LOW INCOME

MIDDLE INCOME

formal planning

The solution is to incorporate the informal lifestyle and usage of the low income 
households into the formal planning so the informal is not only seen as a problem 

anymore but as a part of the solution

Solution
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How can informal income generation schemes be integrated into 
urban-housing redevelopment to economically empower the 
low-income inhabitants, while answering to the need for urban 
densification and maintaining the social fabric of the existing 
community?

DESIGN QUESTION

 - DESIGN QUESTION
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How to study the formally planned city and the informally used 
city, in order to improve low-income quarters in Addis Ababa? 

RESEARCH QUESTION

 - RESEARCH QUESTION
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PlannedRESEARCH

 - RESEARCH | PLANNED
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geographical housing differences

 - RESEARCH | PLANNED
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historical housing development

 - RESEARCH | PLANNED
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(Buondonno et al., 2020, p.76-77)
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1942 |  Housing under King Haile Selassie

 - RESEARCH | PLANNED
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1942

1975

|  Housing under King Haile Selassie

|  Dergue socialist kebele housing

|  Early “Low-cost” Housing Program
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 - RESEARCH | PLANNED
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 - RESEARCH | PLANNED
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(Buondonno et al., 2020, p.94-95)
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 - RESEARCH | PLANNED
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 - RESEARCH | PLANNED
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rural
urban

modern

HararAfar

Benishangul-Gumuz

Kebele Housing

Low Cost Site And Service Schemes

Condominiums

Tigray

traditional

urban migration

condominium 
lottery system

 - RESEARCH | PLANNED
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rural
urban

modern

HararAfar

Benishangul-Gumuz

Kebele Housing

KOLFE KERANIO

Condominiums

Tigray

traditional

urban migration

condominium 
lottery system

 - RESEARCH | PLANNED



page 20Making a Living

EthiopiaZOOM IN

 - ZOOM IN | KOLFE
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Addis Ababa

21

Hard Data

20

Img 1.01: title

Ethiopia is one of the least urbanized countries 
in the world. With an urbanization rate of 20% at 
the moment of 2019 it ranks 175th of 188 listed by 
the World Bank (World Bank 2019). Nonetheless 
it hosts in around a 110 million inhabitants. 
This means that there are 88 million people 

Population density

living in rural areas. The map on the right shows 
the population density in people per square 
kilometers. The yellow areas indicate regions with 
over 500 inhabitants per square kilometer. The 
map makes visible that most of the people inhabit 
the Ethiopian high plateau. (CIESIN 2018)

P O P U L A T E D  H I G H L A N D S
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 - LARGE RURAL POPULATION
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Hard Data

Population percentage by ethnic groups/
nationalities

Hard Data

Oromo
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Tigrie

Guragie
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6,2%
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Hadiya
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19,5%

6,2%

16,3%

2,9%
1,7%

6,3%

47,0%

Silte

80+ ethnic groups with a population 
share < 1,5%

Addis AbabaEthiopia

(Federal democratic republic of Ethiopia population census commission, 2008)

(Barbero et al., 2020, p. 17) (Barbero et al., 2020, p. 39)

age distribution ethnic groups and nationalities

 - YOUNG POPULATION AND CULTURAL DIVERSE
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Hard Data

Img 1.01: title

Internal Migration Flows, WorldPop, 2016

29928  West Oromaria
8751  East Oromaria
5790  SNNP
2482  North East Somali

2366  Amhara
2175  North Somali
2078  Afar
1702  South Somali

1345  Tigray
964  South Omaria

urban migration density in Addis Ababa

 - GROWING URBAN MIGRATION
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Hard Data

Evaluating   Transport   Network   Structure: Case Study in Addis Ababa, 
Y. Bogale, 2012.

15539 - 30395

Density [p/sqkm]

52756 - 9519530396 - 527555707 - 15338101 - 5706

project area
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Hard DataHard Data

Households in brackets of 
monthly income

Monthly income purchase power per bracket

No. of households (millions)

Rural Urban
01 52 44 25 13 3

(Centre for Affordable Housing Finance in Africa, 2018)

(Centre for Affordable Housing Finance in Africa, 2018)

607 Birr 18 Euro

607 -1213 Birr

2230 Birr 83 Euro

2230 - 3792 Birr

17442 Birr 532 Euro

17442 - 30333 Birr

0 Birr 0 Euro

0 - 607 Birr

1213 Birr 37 Euro

1213 - 1820 Birr

3792 Birr 116 Euro

3792 - 6067 Birr

30333 Birr 925 Euro

> 30333 Birr

1820 Birr 56 Euro

1820 - 2230 Birr

9100 Birr 278 Euro

9100 - 17442 Birr

6067 Birr 185 Euro

6067 - 9100 Birr

= 10 crates of beer = 1 crate of beer

(Barbero et al., 2020, p. 53)

 - LOW INCOME AS NORM AND INDISMISSABLE INFORMAL SECTOR
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KolfeZOOM IN

 - ZOOM IN | KOLFE
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4

URBAN CONTEXT Addis Ababa
The city is showing an immense pressure to 
expand and densify in order to accommodate the 
increasing urban migrant flow. Being a chartered 
city surrounded by regions, tension rises with ethnic 
groups in other regions whenever the capital city try 
to expand into the territory of the neighbour regions. 
Addis Ababa only have limited capacity to expand 
horizontally and thus sees the need to further densify 
in height.

5

Spatial Mapping

KOLFE KERANIO

page 27Making a Living  - URBAN CONTEXT
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Kolfe Mercato

Piazza

Sheraton Hotel

Mickey Leland Condominium

Bole Airport

 - IMPORTANT SITES
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Ring road

Aqsa Mosque

Primary school

Monestry
Kidus Paulos Church

Police Academy

informal market along the road
Kidus Paulos Church

Primary school

Aqsa Mosque

 - AMENITIES
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Official address
Kolfe Keranio Sub city, Woreda 24, Kebele 09

Development period
late 1980’s

Developer
Federal Housing Corporation

Ownership
rent from the FHC; sublease

Gross site area
8,5 Ha

Gross built area
~ 4 Ha

GSI
0,47

FSI
0,47

Number of plots/unit
357 (est.)

Units/ha
2342

Unit typologies
3

Population
2 540 (assume ave. 7/household)

Population/ha
299 (assume ave. 7/household)

 - BASIC INFORMATION
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Official address
Kolfe Keranio Sub city, Woreda 24, Kebele 09
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Developer
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Ownership
rent from the FHC; sublease

Gross site area
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Gross built area
~ 4 Ha
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Number of plots/unit
357 (est.)
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Unit typologies
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Population
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 - BASIC INFORMATION

0,47
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 - KOLFE | BUILT AND UNBUILT
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1 : 2500
0.A03 Plot outlines

1

plots arrangement dwelling types

 - KOLFE | PLOTS AND DWELLINGS
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height differences

 - KOLFE | HEIGHT DIFFERENCES

1.79 ° 

320 meter

20m

1 : 2500
0.A02 Figure Ground Kolfe

1

0 20 100m
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Type A

Rooms (add. not incl.)
living room; 
2 bedrooms; 

outdoor kitchen and pit latrine

Plot size
8 x 20 = 160 m2

Core size
8 x 7,8 = 62 m2

Ave. extension 
~ 36 m2

Ave. built area incl. extension
~ 98 m2

Rooms (add. not incl.)
living room; 
1 bedroom; 

outdoor kitchen and pit latrine

Plot size
8 x 20 = 160 m2

Core size
8 x 4 = 32 m2

Ave. extension 
~ 51 m2

Ave. built area incl. extension
~ 83 m2

Rooms (add. not incl.)
living room; 
3 bedrooms; 

outdoor kitchen and pit latrine

Plot size
12 x 20 = 240 m2

Core size
8 x 9,5 = 76 m2

Ave. extension 
~ 36 m2

Ave. built area incl. extension
~ 113 m2

Type B Type C

type C - original type C - possible extensions 

 - KOLFE | DWELLING TYPES AND ADAPTATIONS
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UsedRESEARCH

 - RESEARCH | USED
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graphic novel

 - GRAPHIC NOVEL
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12

“I HAVE COLLECTED 
THE EKUB MONEY 
FROM ALL THE 12 

PARTICIPANTS. ONLY 
THOSE WHO HAVEN’T 

WON YET IS PRESENT.”

“NOW LET’S DRAW THIS 
MONTHS WINNER“

“ERMIAS!” 

 - GRAPHIC NOVEL | SITE VISIT



page 40Making a Living

13

 “WE HAVE WON! WE 
HAVE WON! TIGISTI, 
WE HAVE WON THIS 

MONTH!”

“THAT’S GREAT ERMIAS, 
WE CAN FINALLY START 
OUR OWN BUSINESS!”

 “WE HAVE WON! WE 
HAVE WON! TIGISTI, 
WE HAVE WON THIS 

MONTH!”

“THAT’S GREAT ERMIAS, 
WE CAN FINALLY START 
OUR OWN BUSINESS!”

 - GRAPHIC NOVEL | OBSERVATIONS
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14

AS AN URBAN MIGRANT FROM THE 

RURAL AREA. ERMIAS MARRIED WITH 

TIGISTI AND START LIVING TOGETHER 

IN TIGISTI’S OLD FAMILY HOME IN 

KOLFE. THIS FAMILY HOME HAVE A 

CORE UNIT WITH TOILET AND KITCHEN 

ON THE SIDE. THE BIG BACKYARD WAS 

USED BY TIGISTI TO EARN MONEY BY 

WASHING CLOTHES FOR OTHERS.

PLANNING ON MAKING MORE 

MONEY, ERMIAS WANTS TO ADD 

NEW BEDROOMS AT THE BACK, AND 

TRANSFORM THE CURRENT LIVING 

ROOM/BEDROOM INTO A SEWING 

WORKSHOP. HERE HE CAN MAKE 

TRADITIONAL CLOTHINGS TO SELL IN 

THE BIG MARKET MERCATO. THE MONEY 

FROM EKUB WAS THE LAST THING 

ERMIAS NEEDS TO BEGIN HIS PLAN.

 - GRAPHIC NOVEL | INTERVIEWS



page 42Making a Living

15

 “YOUR CLOTHING 
ORDER WILL BE 

DELIVERED AS THE 
END OF THE WEEK”

 “YOUR CLOTHING 
ORDER WILL BE 

DELIVERED AT THE 
END OF THE WEEK”

 - GRAPHIC NOVEL | DOCUMENT SPACE
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16

IN THE FOLLOWING YEARS, 

THERE HAVE BEEN SOME 

CHANGES IN THE LIFE OF 

ERMIAS.

AFTER SOME SUCCESSFUL BUSINESS YEARS, 

ERMIAS HAVE EARNED ENOUGH MONEY TO MOVE 

THE CLOTHING PRODUCTION TO A BIGGER 

WORKSHOP OUTSIDE THE NEIGHBOURHOOD. 

IN THE MEANTIME, TIGISTI 

AND ERMIAS HAVE GOTTEN 

A NEW CHILD.

ERMIAS’ COUSIN FROM THE COUNTRYSIDE 

HAS MOVED IN WITH ERMIAS

 - GRAPHIC NOVEL | UNDERSTAND THE USAGE
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17

ERMIAS HAS CHANGED THE 

SEWING WORKSHOP BACK 

INTO A LIVING ROOM, AND 

ADDED IN A NEW MASTER 

BEDROOM AND DINING AREA. 

MORE SLEEP UNITS ARE 

ADDED FOR TIGISTI AND 

ERMIAS’ CHILD AND ALSO 

OTHER DISTANT RELATIVES. 

THE TRADITIONAL OUTDOOR 

KITCHEN IS REPLACED BY A 

MODERN ONE.

IT APPEAR THAT TIGISTI AND 

ERMIAS ARE IN A BETTER 

LIFE NOW. ONLY SOMETIMES 

TIGISTI STILL THINK ABOUT 

THE LARGE COURTYARD THAT 

THEY USE TO HAVE.

 - GRAPHIC NOVEL | HISTORY OF THE FAMILIES
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interview

 - INTERVIEW
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The man who grew the fruit tree The woman with the best shop in the market The woman who can't afford a piece of 
eucalyptus wood

The man with the only car in the street

He is an elder in the community, much respected by the people. 

He is part of the first generation who was relocated to this 

neighbourhood from the project site of the new Sheraton Hotel. 

His children are already living on their own. Being part of the 

community for such a long time, he knows everybody and likes 

to invite people to his living room to drink coffee. He has 7 rooms 

build in his courtyard, sublet to workers. In front of his house, he 

also plants fruit to sell in the market. Combined these incomes 

with his pension of 1000 Birr, he is still not satisfied, as he wants 

to make more money to build a bigger house and a large garden 

where he can plant a lot of fruit trees. 

She is a mother of two living in a big compound close to the 

community market in the south. She rents out part of the 

compound to two other families. She also owns the little 

shop outside of the compound. Because the shop is next to 

the communal market, her business is doing quite good. Her 

daughter manages the shop while she watches over the baby in 

the compound. She is worried about one thing. The FHC who 

managed this area actually doesn't allow shops to be built here. 

She doesn’t know if there is one day when she'll need to tear her 

own shop down

She grew up in this area and live with her mother and son. She 

shares the bedroom in the main unit with her mother, and her son 

sleeps in a standalone room in the courtyard. Her work consists 

of washing and drying clothes for people in the surrounding 

neighbourhoods. This work only barely maintains the cost of 

living of a 3 persons family. She says “I can't do other jobs because 

I didn't go to school. I also cannot build new rooms to rent out to 

make money. I can’t even afford a piece of eucalyptus wood that is 

used to build walls."

He lives in the medium size dwelling type of Kolfe, indicating 

a relatively good income level. As we walked by, we saw him 

washing his car with his two children. Its special because we 

barely saw any car in the neighbourhood. After the interview, we 

learned that this is actually his work car, leased from his job. He 

works at the municipality and today he took the car home. He is 

actually a migrant from the rural area. He came to Addis Ababa 

and married with his now wife who grew up in Kolfe. When we 

asked him what he thinks of the city comparing to the rural area 

he said "I miss the socializing. Back home I will get invited to 

coffee ceremonies in my neighbours’ home. Here I barely know 

anybody because there is no chance to meet them. Everybody just 

stays inside their fenced home."
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The man who grew the fruit tree The woman with the best shop in the market The woman who can't afford a piece of 
eucalyptus wood

The man with the only car in the street

He is an elder in the community, much respected by the people. 

He is part of the first generation who was relocated to this 

neighbourhood from the project site of the new Sheraton Hotel. 

His children are already living on their own. Being part of the 

community for such a long time, he knows everybody and likes 

to invite people to his living room to drink coffee. He has 7 rooms 

build in his courtyard, sublet to workers. In front of his house, he 

also plants fruit to sell in the market. Combined these incomes 

with his pension of 1000 Birr, he is still not satisfied, as he wants 

to make more money to build a bigger house and a large garden 

where he can plant a lot of fruit trees. 

She is a mother of two living in a big compound close to the 

community market in the south. She rents out part of the 

compound to two other families. She also owns the little 

shop outside of the compound. Because the shop is next to 

the communal market, her business is doing quite good. Her 

daughter manages the shop while she watches over the baby in 

the compound. She is worried about one thing. The FHC who 

managed this area actually doesn't allow shops to be built here. 

She doesn’t know if there is one day when she'll need to tear her 

own shop down

She grew up in this area and live with her mother and son. She 

shares the bedroom in the main unit with her mother, and her son 

sleeps in a standalone room in the courtyard. Her work consists 

of washing and drying clothes for people in the surrounding 

neighbourhoods. This work only barely maintains the cost of 

living of a 3 persons family. She says “I can't do other jobs because 

I didn't go to school. I also cannot build new rooms to rent out to 

make money. I can’t even afford a piece of eucalyptus wood that is 

used to build walls."

He lives in the medium size dwelling type of Kolfe, indicating 

a relatively good income level. As we walked by, we saw him 

washing his car with his two children. Its special because we 

barely saw any car in the neighbourhood. After the interview, we 

learned that this is actually his work car, leased from his job. He 

works at the municipality and today he took the car home. He is 

actually a migrant from the rural area. He came to Addis Ababa 

and married with his now wife who grew up in Kolfe. When we 

asked him what he thinks of the city comparing to the rural area 

he said "I miss the socializing. Back home I will get invited to 

coffee ceremonies in my neighbours’ home. Here I barely know 

anybody because there is no chance to meet them. Everybody just 

stays inside their fenced home."
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"I miss the socializing. Back home I will get invited to coffee ceremonies 
in my neighbours’ home. Here I barely know anybody because there is no 

chance to meet them. Everybody just stays inside their fenced home."

man who came from the rural area and started to live in Kolfe
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patterns of inhabitation
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border
corrugated iron sheets

 - PATTERNS OF INHABITATION

A hard separation between the public street and the private 
courtyard. The sheets are held up by a eucalyptus wood 

structure. From the entrance it is visible how people, even with 
the limited resources, are eager to personalise the entrance by 

decorated metal work on the door.
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border
green front

 - PATTERNS OF INHABITATION

Some of the inhabitants will even choose to claim part of the 
public space as an additional space for greenery. This shows the 
desire of the inhabitants to decorate the public space, as well a 

more informal idea of public ownership.
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border
open sewer

Some inhabitants constructed a concrete slab on the border 
of the compound as a barrier against rainwater flooding the 

streets. Later on, the FHC refurbished the streets and laid down 
a network of open sewers, mitigating the flooding problem. This 
addition to the border is bridged by the inhabitants through self-

made eucalyptus platforms.
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building techniques
eucalyptus structure with corrugated iron sheet

Due to lack of financial resources, most inhabitants are left 
with the choice of the relatively cheap eucalyptus woods and 

corrugated iron sheets as construction materials. This building 
technique is representative of the self-built culture in Ethiopia, 

as well as the need of low cost, low tech construction methods for 
low income people.
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building techniques
chika wall with cement on outside

 - PATTERNS OF INHABITATION

A traditional way of wall construction used throughout Ethiopia 
is Chika: a load-bearing wall with eucalyptus wood as frame 

structure and mud as infill. Some people opt to also add a layer 
of cement plaster on the mud surface as a water barrier.
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building techniques
 chika as form work support

Modernisation of Ethiopia means that housing construction 
also happens with foreign materials such as cement and 

steel reinforcement with limited local production capacity. A 
distinguishing feature is the use of eucalyptus wood as form 

work support. Also due to lack of finances and cheap labour cost, 
only few machineries are involved in the building construction. 

Most of the work are still done by manual labour. 
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income generation
street vendors

As a form of income generation with a low bar of entry, 
especially for those with low level of education, street vendor is 
often a crucial way of earning daily income. Products that are 
made at home will be sold somewhere nearby. Customers are 

mostly people from the neighbourhoods close by.
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income generation
home extension shop front

 - PATTERNS OF INHABITATION

The inhabitant operates the shop from within the compound. The 
inner courtyard is filled with products, as there is no other space 
to store. This kind of enterprise is an evolved form of the street 

vendor as it is also operating in close proximity of the compound 
but required a larger initial investment.
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income generation
informal markets

 - PATTERNS OF INHABITATION

Informal markets serve as a crucial link in the informal 
economy. Products and services that are done in the private 
household can be exchanged in the public markets. A wide 

variety of products will fulfil all the needs of daily lives. These 
markets are often informally built and organised and thus, an 

eyesore for government officials.
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income generation
dwelling as work space

 - PATTERNS OF INHABITATION

For those with no financial resources or a high level of education, 
to generate income means to appropriate any resources available. 

Among those resources is the dwelling space that people live in. 
An inhabitant can turn part of the compound into a sewing 

workshop or rent it out to make money. In the Ethiopian context, 
dwelling space is very much interchangeable with workspace.
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social space
multi-purpose street

 - PATTERNS OF INHABITATION

The lack of other public spaces has turned the streets into a 
multi-functional space. People from different households mingle 

when they stumble upon acquaintances. The street vendors 
also create moment of social interaction as both the seller and 
the customer are also neighbours. The streets are also used for 
traditional celebrations, such as the Meskel, or as mourning 

place for the funeral. 
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sublet bedrooms

drying spices

cooking injera

sewing workshop

washing clothes

social space
shared privacy

 - PATTERNS OF INHABITATION

In a single compound defined by the corrugated fences, the 
number of families can vary. With the possibility of self-

adaptation of the house, the owner can decide to expand the 
house or construct new units on the compound ground to sublet 

to renters. The private courtyard has turned into a collective 
outdoor space with a social function.
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TYPOLOGICAL REFERENCES
Gifu Kitagata Apartment Building / SANAA

 - TYPOLOGICAL REFERENCES
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TYPOLOGICAL REFERENCES
Jardim Vicentina Urbanization / Vigliecca & Associados

 - TYPOLOGICAL REFERENCES
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TYPOLOGICAL REFERENCES
Youth Community Center / META-Project

 - TYPOLOGICAL REFERENCES
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Urban StrategyDESIGN

 - URBAN STRATEGY
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Type 1
ADAPTIVE MODULAR GALLERY

Type 3
URBAN CORNER

Type 2
MIDDLE INCOME PORTICO

Type 4
WORKERS CO-HOUSING

 - URBAN CONCEPT
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inner street market

public space

social square

public space

pu
bl

ic
 sp
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e

placement of building type based on their urban surrounding

 - URBAN CONCEPT
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cluster into courtyard block

 - URBAN CONCEPT
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Phase 1

Phase 5 Phase 7

Phase 2

Phase 6 Phase 8

Phase 3 Phase 4

 - TRANSFORMATION PROCESS
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Gross site area
8,5 Ha 

Gross built ground area
4 Ha > 2,7 Ha

GSI
0,47 > 0,32

FSI
0,47 > 1,59

Number of plots/unit
357 (est.) > 1296 to 2396*

Units/ha
42 > 153 to 282*

Unit typologies
3 > 14

Population
2 540 (est.) > 3318 to 5084**

Population/ha
299 > 390 to 598**

*  Large range because of the adaptable unit variation of Type 1
**  Range based on low occupancy, 1 person on 2-person-bed, to full occupancy

 - URBAN PLAN
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Gross site area
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 - URBAN PLAN

3 > 14
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surrounding
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car access urban divisions

 - DISSECTION 
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inner streets green promenade

 - DISSECTION 
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market space public plaza

 - DISSECTION 
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social square inner courtyards

 - DISSECTION 
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commercial three floorsmix-use/adaptable six floors

residential four floorspublic

plinth program floor count

 - DISSECTION 
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adaptive modular middle income portico

 - DISSECTION 
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urban corner workers co-housing

 - DISSECTION 
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Public SpacesDESIGN

 - COURTYARD BLOCK
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informal market space and social square

 - URBAN SPACES
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public plaza and social square
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20m
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social squares in connection

 - URBAN SPACES
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 - URBAN SPACES
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Courtyard blockDESIGN

 - COURTYARD BLOCK
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12

“I HAVE COLLECTED 
THE EKUB MONEY 
FROM ALL THE 12 

PARTICIPANTS. ONLY 
THOSE WHO HAVEN’T 

WON YET IS PRESENT.”

“NOW LET’S DRAW THIS 
MONTHS WINNER“

“ERMIAS!” 

public greenery

street vendors

shop fronts

social gatherings

 - TRANSCRIBING PATTERNS OF INHABITATION IN THE NEW DESIGN



page 105Making a Living

vernacular 
materials

border

neighbours chat

celebrations

 - TRANSCRIBING PATTERNS OF INHABITATION IN THE NEW DESIGN
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washing clothes

drying spices

subletting

collective (work) spaces

 - TRANSCRIBING PATTERNS OF INHABITATION IN THE NEW DESIGN
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400 10m

 - COURTYARD BLOCK

entrance to courtyard
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400 10m

 - COURTYARD BLOCK

courtyard space
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400 10m

 - COURTYARD BLOCK

kitchen as a social program
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400 10m

 - COURTYARD BLOCK

drinking coffee together
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400 10m

400 10m400 10m

400 10m

 - COURTYARD BLOCK



page 112Making a Living  - COURTYARD BLOCK
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building courtyard path

collective space multi-use courtyard

 - COURTYARD BLOCK
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Building typesDESIGN

 - BUILDING TYPES
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Type 1: Adaptive modular

 - TYPE 1: ADAPTIVE MODULAR
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collective space

lowered veranda

stair entrance to 
courtyard cooking as a social 

activity

 - TYPE 1: ADAPTIVE MODULAR

typical upper floorground floor
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Design
urban gallery - unit types and combinations
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Design
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29 m2

two bedroom apt 
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one bedroom apt 
58 m2

two bedroom apt + large balcony
87 m2

three bedroom apt + large balcony
116 m2

storefront maisonette
58 m2

residential maisonette
58 m2

adaptability of units

 - TYPE 1: ADAPTIVE MODULAR
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elevation and section

 - TYPE 1: ADAPTIVE MODULAR
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inner courtyard public street facade

 - TYPE 1: ADAPTIVE MODULAR
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1. modular / gallery type

1. modular / gallery type

shop adaptation

residential adaptation

1F
29 m2

1F
29 m2

0F
29 m2

0F
29 m2

 - TYPE 1: ADAPTIVE MODULAR

units - ground floor maisonette
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1. modular / gallery type

29 m2

87 m2

116 m2 116 m2

87 m2

58 m258 m2

 - TYPE 1: ADAPTIVE MODULAR

units - upper floor adaptation possibilities
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Type 2: Middle income portico

 - TYPE 2: MIDDLE INCOME PORTICO
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Type AA

Type AB
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2. Outdoor space/ portico type

2. Outdoor space/ portico type

Unit type B
58 m2

Unit type A
90 m2
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elevation and section
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Type 3: Urban Corner

 - TYPE 3: URBAN CORNER
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ground floor typical upper floor
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elevation and section
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inner courtyard public street facade

 - TYPE 3: URBAN CORNER
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3. studio/ corner type

3. studio/ corner type

22 m2

43 m2

 - TYPE 3: URBAN CORNER
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Type 4: Workers Co-Housing

 - TYPE 4: WORKERS CO-HOUSING
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0F

1F

2F
bedroom unit 

10 m2 

shared kitchen 
9,5 m2

shared dining space 
17,8 m2

shared wash room 
9,5 m2

shop plinth 
46 m2

 - TYPE 4: WORKERS CO-HOUSING
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elevation and section
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Building TechnologyDESIGN

 - BUILDING TECHNOLOGY
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There are multiple different climatic regions in 

Ethiopia, types ranging from equatorial desert to 

a humid subtropical climate. The altitude plays a 

major role in these differences in climate. Addis 

Ababa is situated at an elevation of around 2400 

meters and has the climatic type of a subtropical 

highland climate. (Beck et al) In the diagram below 

1.1 Climate conditions Ethiopia

the maximum and minimum temperature range 

of Addis Ababa. On the horizontal axis the months 

within a year are shown, and within every month 

an average 24 hour cycle is plotted. The average 

temperature of 16 degrees celsius doesn’t change so 

much during the year, though during the summer 

season there’s a little drop.

S U B T R O P I C A L  H I G H L A N D  C L I M A T E
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Img 1.01: title

Addis Ababa has two seasons: a whet summer 
and a dry winter. De dark blue graph below shows 
the monthly precipitation in Addis Aba. (World 
Weather Information Service 2019) In the months 
of July an August it can rain up to almost 300 
mm per month. For a comparison a lighter blue 

Precipitation

graph on the background is plotted, which shows 
the monthly precipitation of Amsterdam. (World 
Weather Information Service 2019) The map on the 
right shows the rainfall in the month of July. You 
can see the strong correlation between topography 
and precipitation. (Fick & Hijmans 2017)

W H E T  S U M M E R  /  D R Y  W I N T E R

(Barbero et al., 2020, p. 6) (Barbero et al., 2020, p. 8)

 - BUILDING TECHNOLOGY

Climate challenges
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24h

alleviating day/night temperature 
differences

utilise the monsoon season as 
solution for drought

Climate challenges
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mining the soil mixing with cement transport to location pouring into the form work and start ramming take away the form work after completion

Stabilised rammed earth wall
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Stabilised rammed earth wall

STEP 1 - MINING SAND STEP 2 - TRANSPORTING CLAY, GRAVEL AND CEMENT
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Stabilised rammed earth wall

STEP 3 - MIXING STEP 4 - CONCRETE BASE WALL
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Stabilised rammed earth wall

STEP 5 - RAMMING STEP 6 - DRYING
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Bamboo lost form work

 - BUILDING TECHNOLOGY

STEP 1 - CUTTING STEP 2 - PRESSURE TANK
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Bamboo lost form work

 - BUILDING TECHNOLOGY

STEP 3 - TAR COATING STEP 4 - ASSEMBLING THE FORM WORK

bamboo strip

cement mortar
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concrete

half of the bamboo column

cement mortar

diaphragm

bamboo strips

Bamboo lost form work

 - BUILDING TECHNOLOGY

STEP 5 - CLOSING THE GAPS

clay mortar
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STEP 1 - DEMOLISION STEP 2 - CONCRETE FOUNDATION AND FLOOR

Construction process

 - BUILDING TECHNOLOGY
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STEP 3 - CONCRETE COLUMNS AND BASE WALLS STEP 4 - RAMMED EARTH

Construction process

 - BUILDING TECHNOLOGY
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Construction process

 - BUILDING TECHNOLOGY

STEP 5 - PREFAB BOND BEAMS STEP 6 - BAMBOO LOST FORM WORK
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STEP 7 - CAST IN SITU CONCRETE FLOOR STEP 8 - WINDOWS AND ROOF FINISHING

Construction process

 - BUILDING TECHNOLOGY
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BB AA

CC

BB AA

CC

Construction plans

ground floor first floor
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BB AA

CC

BB AA

CC

Construction plans

second floor roof
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CC

detail 3

AABB

Section AA
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CC

detail 2

detail 1

BB AA

detail 4
detail 5

Section BB Section CC
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6 Steel anchor cast in concrete
7 Cast in situ concrete roof cap
8 Clay mortar
9 Bamboo strips reinforcement
10 Rammed earth
11 Erosion check, vertical distance 250 mm
12 Concrete bond beam
13 Cast in situ concrete floor
14 Heat treated bamboo strip
15 Cement mortar
16 Heat treated bamboo lost form-work

1:5

1 Corrugated iron sheet
2 Bamboo structure
3 Galvanised steel bracket
4 Steel bolts
5 Emergency water tank

1

2

3

5

6

7

8

8

11
9

10
12

13

14

16

15

4

1

2

3

5

6

78

9

10

4

1 Corrugated iron sheet
2 Bamboo structure
3 Galvanised steel bracket
4 Steel bolts
5 Drain
6 Steel anchor cast in concrete
7 Water pipe to courtyard water tank 
8 Water pipe to roof water tank
9 Plaster
10 Dried mud bricks

1:5

Detail 1 - Roof Detail 2 - Drainage
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1 Erosion check, vertical distance 250 mm
2 Clay mortar
3 Cast in situ concrete floor
4 Heat treated bamboo strip
5 Cement mortar
6 Heat treated bamboo lost form-work
7 Bond beam
8 Window
9 Rammed earth
10 Bamboo strips reinforcement
11 Cast in situ concrete wall
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1 Rammed earth
2 Clay mortar
3 Cast in situ concrete floor
4 Heat treated bamboo strip
5 Heat treated bamboo lost 
form-work
6 Bond beam
7 Bamboo strips 
reinforcement
8 Cast in situ concrete wall

1:5
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Detail 3 - Window Detail 4 - Load Bearing Wall
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1 Cast in situ concrete floor
2 Heat treated bamboo strip
3 Heat treated bamboo lost 
form-work
4 Bond beam
5 Rammed earth
6 Bamboo strips reinforcement
7 Cast in situ lintel
8 Plaster
9 Dried mud brick

1:5

Corrugated iron sheet

Bamboo roof structure

Drainage

Concrete floor on bamboo form work

Concrete floor on bamboo form work

Concrete floor on bamboo form work

Concrete foundation

Concrete floor on bamboo form work

Rammed earth wall

Rammed earth wall

Rammed earth wall

Concrete column, bamboo strips 
reinforcement

Partition wall: dried mud brick

Concrete wall

Detail 5 - Lintel
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4. workers co housing type
Ventilation principle
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Shading and heating

summer situation winter situation
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urban drainage system

water management
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TO CONCLUDE ...

 - TO CONCLUDE ...
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thank you


