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RESEARCH & BACKGROUND

Introduction - Ethiopia

Ethiopia is the largest country on the Horn of Africa.
The country is landlocked by 6 countries; Eritrea to
the north, Djibouti to the northeast, Somalia to the
east, Kenya to the south, and South Sudan and Su-
dan to the west. With more then 100 million inhab-
tants, Ethiopia is the most populous country of the
Horn of Africa. The capital of Ethiopia is the, central-
ly located, city of Addis Ababa.

Ethiopia’s topography is one of the most rug-
ged in Africa. Five topographic features can be re-
cognized: the Western Highlands, the Western Low-
lands, the Eastern Highlands, the Eastern Lowlands

& the Rift Valley. The Western Highlands are seen as
the most rugged topography of Ethiopia. Here, the
Mount Ras Dejen is located, the highest mountain of
Ethiopia (4.533 metres). At the same time, rivers like
the Blue Nile and Tekeze river are 3.000 metres lo-
wer. In this area, a humid subtropical climate can be
found.

The Eastern and Western Lowlands negotiate
the transition from the Highlands to the low Somali-
an border. The landscape can be defined by “a long
train of a bridal gown”. These areas are defined by a
desert ecology (Tufa, 2008).
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Geography - Elevation

The rugged Ethiopian topography can be seen in the
following map. The colors indicate the height of the
terrain. The blue areas represent the low surfaces
and the red areas mark the mountain peaks. The
map shows the Ethiopian topography can vary from
a sea level up to over 3750m in elevation. Addis
Ababa can be found in the middle of the map. With
a height of 2355m above sea level, the city is one of
the highest located capital cities in the world (NASA,
2014).
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RESEARCH & BACKGROUND

Geography - Temperature

In Ethiopia there are multiple different climatic re-
gions, varying from equatorial desert to a humid
subtropical climate. The elevation differences,
shown on the previous page, have a major role in
these different climatic conditions. Higher elevations
experience more tropical weather types, while lower
elevations experience climate conditions typical of
deserts.

Addis Ababa is located at a height of 2.355
meters. At this height, there is a subtropical highland
climate. In the diagram below the climate conditions
of Addis Ababa are shown. The white line in the mid-
dle is the average temperature. For every month an
average 24 hour cycle is plotted.

At the diagram, also three different seasons
can be identified: The Bega, The Belg & The Kremt.
The Bega is from October to February, The Belg from
March to May and The Kremt from June to Septem-
ber (Crumney et al, 2019).
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RESEARCH & BACKGROUND

Geography - Precipitation

The three seasons of Addis Ababa can clearly be
identified in the diagram below. The diagram shows
the monthly precipitation in Addis Ababa (dark blue)
in comparison with the monthly precipitation in Am-
sterdam, the Netherlands (light blue).

The Kremt (June to September) is the long
rainy season in Addis Ababa. Per month, up to al-
most 300 mm rain can fall. The Bega (October to
February) is the dry season. The Belg can be seen as
the transition between the dry and the rainy season
(Hong Kong Observatory, 2020).

The map on the right shows the rainfall in
the Kremt (rainy) season. A clear correlation can be
found between topography and precipitation. Ethio-
pia can be defined in four rainfall areas. In the Wes-
tern Highlands there is year-round rainfall. In the
Eastern Highlands (Addis Ababa) there are mostly
very rainy summers. The Eastern Lowlands receive
rain between April and May and October and No-
vember and the driest of all regions is the Denakil
Plain (bottom right) (Hong Kong Observatory, 2020).
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Demography -

This map of the world shows the Population Density.
When the population density is over 500 people per
square kilometer the area will show a bright yellow
color. How darker the color becomes, the more the
density decreases.

As can be seen on the map, Ethiopia is a bright dot
on the map. With a density of 214 people per square
kilometer Ethiopia on its own is ranked 123rd in the
world in density. But when we look at the density of
Addis Ababa, almost 5156 people per square kilo-
meter, the bright dot on the map can be explained
(World Population Review, n.d.).

Addis Ababa
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Demography - Density

Ethiopia is one of the least urbanized countries in the
world. Only 20% of the population of 115,885,782
(census 2020) lives in an urban environment. With
this urbanization, Ethiopia is ranked 175th of 188
listed nations by the World bank.

The map on the right shows the population
density in people per square kilometers. The yellow
areas indicate regions with over 500 people per
square kilometer. The map makes visible that most
of the people inhabit the Ethiopian Highlands. One
of the reasons for this trend can be the better geo-
graphical setting (better temperature, better soils,
etc.) (World Population Review, n.d).

@ Rural Population Urban Population
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Demography - Density

The distribution of the people living inside urban are-
as in Ethiopia is very unequal. On the previous page
it is stated that 20% of the population lives in an ur-
ban environment. From these 20 percent, almost
1/5th is living inside Addis Ababa, as of now (2020)
there are 4,793,699 inhabitants, and this amount is
rapidly growing. Addis Ababa has a density of 5156
people per square kilometer and is the biggest city
of Ethiopia. The second largest city is Mekelle, with
441,991 inhabitants. It's clear that Addis Ababa can
beseen as the megapolis of Ethiopia (WeatherSpark,
n.d.).
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RESEARCH & BACKGROUND

Demography - Age distribution

The population of Addis Ababa shows a clear trend.
When looking at the age distribution growth it is
clear that the population is expanding rapidly. Since
1955, the population quintupled from 20,000,000
to more then 150,000,000 (World Bank, n.d.). This
rapid population growth is putting enormous pressu-
re on Ethiopia; on the land resources, environmental
degradation, food shortage, etc.

In the figure below a comparison is made
between the age distribution in Ethiopia and in the
Netherlands as a percentage. It is clear that the Ethi-
opian population is very young, which means, a lot
of babies are born, thus increasing the population
rapidly. In the Netherlands you see that the amount
of older people is increasing.

28

Countries with a lot of young people (Ethiopia) face
different challenges than countries with an older po-
pulation (the Netherlands). Countries like Ethiopia
need to invest more in schools while countries like the
Netherlands need to invest more in the health sector.
Ethiopia is predominantly an agricultural country that
is in the early stages of demographic transition. The
last decade has shown a decrease in ages under 15
and increase in the percentage of the active working
sector (15-40). The age structure can also be used to
help predict potential political issues. For example,
the rapid growth of a young adult population unable
to find employment can lead to unrest.
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RESEARCH & BACKGROUND

Demography - Ethnic groups & religion

There are currently more than 80 ethnic groups in
Ethiopia. The Oromo, Amhara, Somali, Tigri and
Afar have the largest populations. The regions are
divided according to these groups. Other large
ethnic groups are the Welaita, Silt’e, Sidama,
Kembata, Kefficho, Hadiya, Guragie, Gedo and
Gamo. The ethnic groups are discussed in more
detail in the section of Genius Loci - Ethnicity. In
Addis Ababa, all ethnic groups are represented, but
the most populous are Amhara, Oromo, Guragie,
Tigray, Celti (Silt’e) and Gamo. A person’s ethnic
background does not necessarily play a decisive role
in their religion. Although people in certain groups
have the same religious beliefs, Tigris and Amharas
are usually Orthodox, while Somalis are mainly
Muslims. But people in an ethnic group can usually
practice different religions (Beall, 1997).

According to the national census (2007) the
highest percentage of Ethiopians are Ethiopian Or-
thodox Christian. Over 32 million people or 43.5%
have this religion. 25 million or 33.9% were repor-
ted to be Muslim, thereby being the second biggest
religion in Ethiopia. 13.7 million or 18.6% are Pro-
testants, and just two million or 2.6% adhered to tra-
ditional beliefs (Wikipedia contributors, 2006).

Major ethnic groups

Am  Amhara 26.9%
Or Oromo 34.4 %
So Somali 6.2%

Ti Tigray 6.1%

Af Affar 1.7%

= - I T
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Gambela
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Demography - Education

As education is considered a human right, the Ethio-
pian Government has been improving the quality of
education and the coverage along the country over
the last decade, despite the lack of teachers especial-
ly in rural areas where there is 1 teacher per 104 stu-

dary ( 9th to 12th grade) and tertiary education. In
some cases, the number of enrollments by grade do
not correspond to the average population age assig-
ned by grade. It might be because children or even
adults delay their education process.

teacher student ratio

:::Q:

primary school
completion

primary school
first year dropout
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RESEARCH & BACKGROUND

Habitation - City of Palaces

Addis Ababa, today the capital of Ethiopia, is a
relatively young city founded by Emperor Menelik Il
in 1886. During this period, the Ethiopian population
consisted mainly of nomadic tribes ruled by Ras or
governors, who in turn served the king of the region.
Each king usually chooses a higher strategic location
as the basis for the camp. He divided the environment
into Rases, generals and other nobles, and the latter
settled with servants. These Rases and generals
receive income from the cultivated land around the
compound, which allows them to expand the small
villages around them. As a result, this brings together
many residents in Addis Ababa villages, but they are
scattered over a big area.

Initially, King Menelik established his own
city on Entoto Mountain, but during his military
expedition to the ltalians, his wife Taitu moved the
village towards ‘pied-a-terre’, which was about
100 meters lower and nearby Filwoha hot springs.
This place had other advantages in terms of timber
resources and climate improvement.

Menelik returned to his hometown after
defeating the ltalians. It was a feat that consolidated
his title. He settled in Addis Ababa (New Flower) with
his wife Taitu. This declared peace and prosperity for
some decades. Menelik was a progressive king. He
liked modern tools such as telegrams, and electric
chairs. He also started building a railway from Addis
Ababa to the port city of Djibouti.

This continuous expansion required a large
amount of wood to build and consumed a lot of
energy, resulting in the felling of mountains. However,
Addis Ababa is well established, Menelik planned to
move the city 40 kilometers, but there was already a
solution to the problem. A French planner brought an
exotic eucalyptus tree, which was planted according
to a decree. This made the location of the city a
permanent location and allows it to develop. Slowly,
the house also changed from traditional Tukul Chika
(a mud-based building material) to masonry, which
was also influenced by foreign builders (Kaufman,

2003).
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Habitation - Mass housing

At the beginning of the 21st century, Ethiopia
was facing an extensive housing shortage, which
was affecting all income groups, in Addis Ababa
especially. According to UN-Habitat definition of
the slum, in 2005 about 80% of Addis Ababd’s
residential areas were considered “slums”. This had
to be changed, but how?

In 2004, the Urban Sector Millennium
Development Goals Needs Assessment (2004)
predicted that to meet the Millennium Development
Goals (MDGs) in 2015, it required a total of
2,250,831 units, which equates to a considerable
225,000 houses per annum.

To cope with the housing backlog, Ethiopia signed a
bilateral agreement for technical assistance with the
German government, in 1999.

As a result, together with Germany’s official
development agency GTZ (German Technical
Cooperation), they developed a program divided
into three stages:

1) LCH technology (1999-2002);

2) Addis Ababa Grand Housing
Program (2002-2006)

3) Integrated Housing Development

Program (2005-2010) (Delz, 2016).

All the three programs have the same goal: to
construct an ambitious government initiated
programme for low- and middle- income housing
(Buondonno et al, 2019-2020).

Integrated Housing Development Program

The Integrated Housing Development Program
(also known as the grand housing program or the
condominium program) is an ambitious government
initiated program for low- and middle- income
housing in Ethiopia with the main focus on Addis
Ababa city. The aim was to construct 300.000
dwelling within a timeframe of 5 years. The IHDP
can be seen as the first large scale government
led intervention in the housing market. This section
provides a brief examination of the IHDP in many of
its forms and features (Brobbel et al, 2014-2015).

The ICDP developed six goals they wanted to achieve:

1. Build 300.000 housing units for lowand middle-
income households

2. Create 200.000 jobs in the construction sector
3. Provide space for 10.000 new enterprises

4. Stimulate construction sector

5. Regenerate inner city slums

6. Promote home ownership
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PROBLEM STATEMENT & RESEARCH QUESTIONS

Background

The Federal Democratic Republic of Ethiopia is a
country of sharp contrasts. Ethiopia is one of the
fastest growing economies and, at the same time,
one of the poorest countries in the world. With the
rapid pace of urbanization and population growth, a
large number of immigrants poured into the capital
city of Addis Ababa over the course of the 21st
century (Keller & Mukudi-Omwami, 2017). Over the
last twenty years, the city has faced a huge flare-up
of its population, with 2.38 million in 2000 rising
up to 4.86 million in 2020 (PopulationStat, 2020).
The population of Ethiopia is mainly composed of
children. The country’s population is relatively young,
with 43.5% of the population being under the age of
15 (Ozturk, Humanium, 2020). No less than 88%
of these children live in poor circumstances and are
deprived of basic needs, goods and services.

Besides (child) poverty, Ethiopian cities are
facing several housing problems. These problems
usually manifest themselves in severe housing
shortage, a decline in the existing housing stock, and
a lack of basic services and infrastructure for housing
development. The housing issue results in a massive
demand for serviced, healthy and affordable housing
(UN-HABITAT, 2011).

In order to solve these critical poverty and
housing problems in Ethiopian cities, the government
has launched the Integrated Housing and

Development Plan (IHDP) in 2005. In accordance to
this plan, the government promoted the construction
of hundreds of condominium blocks, mostly in

the periphery of the city (UN-HABITAT, 2011). The
government developed an architectural standard
that lacks a clear understanding of the needs of the
different income class recipients, especially that of the
lower-income groups. The condominium apartments
are often too expensive and, as a result, the dwellings
cannot be occupied by the urban poor due to their
extremely low incomes (Gilbert & Gugler, 1982;
Keller & Mukudi-Omwami, 2017). The urban lower
class of Addis Ababa has no integrated place in this
plan. Ultimately, this results in (further) segregation
between socio-economic groups in the housing and
urban context of Addis Ababa.

As a matter of fact, over the course of its
history, the capital city has been proud of the healthy
mix of income levels in most of its communities. In
addition, the mix of people from different cultural
and ethnic backgrounds contribute to the existing
melting pot of Ethiopians (Yimam, 2014). Mixed land
use and mixed socio-economic groups have been
common, and in most areas of the city, this has even
been the standard. The city is still fond of a lifestyle in
which different ethnic groups co-exist. This specificity
of a melting pot makes Addis Ababa unique in the
context of Ethiopia. However, the lifestyle that was
once rooted in the history of the city and the way
the local people were living, is rapidly disappearing.
Within a few years from now, the city may no longer
have its unique social mix, unless it is intentionally
regulated.




PROBLEM STATEMENT & RESEARCH QUESTIONS

Problem statement

The general problem is the poverty and income
inequality in relation to the housing shortage
resulting in residential segregation between different
socio-economic groups in urban regions.

The capital city of Ethiopia is unique for its co-
existence between different ethnic groups and income
groups. The aforementioned rapid developments in
terms of urbanization and population growth have
triggered and aggravated the socio-economic mix
that has historically been at stake in Addis Ababa.
The developments of the 21st century have entailed
new processes and patterns of socio-economic
segregation. One of the outcomes of segregation
within the urban and housing context of Addis are
the so-called sefers. Even though they are open to
multi-ethnic groups, the informal sefers are usually
segregated from the formal city, since they don’t have
access to basic goods and services. Another outcome
and common phenomenon is the ‘gated community’,
which is shaped and developed in different forms.
Because of safety and prestige, there is a growing
propensity for the rich to isolate themselves from
the outside world, which displays itself through the
establishing of gated communities. However, not
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only the rich, but also the urban poor are starting
to isolate themselves for safety reasons. This trend
is becoming more and more visible throughout the
capital city (Admassie, 2008). Besides the common
isolation from the rich and the poor into smaller
and safer communities, there also exists a tendency
among some of the new condominium complexes to
develop into gated communities in their own rights.
The condominium complexes that are transformed
into gated communities were initially not planned
as ‘gated communities’, but became contingent with
the process, meaning that different circumstances
had consequences on the processes of isolation.
Alemayehu (2018) stated in The Transformation of
Addis Ababa: A Multiform African City:

‘The phenomena of gated communities are
intensifying and gradually eroding the legacy of the
socio-economically sustainable ‘social mix” of the
city.” (p 73.).

The city is heading more towards a ‘divided
city’ due to the (in)visible gated communities and
the priority given to traffic infrastructure over the
assimilation of the neighbourhoods and communities.

Research questions

The research questions of this studies are based on
the concept of co-existence within the core areas
of Addis Ababa that were historically typified by a
mixed ethnic and economic character, and keeping
the community as it is, without any form of social
segregation. The purpose of this research is to gain a
deeper understanding of the different modalities and
patterns of both the socio-economic segregations
and the socio-economic mixes which are at play in
the context of Addis Ababa, from the point of view
of housing. An understanding of these phenomena
could potentially contribute to renewed housing
design and urban strategies. A new housing program
could be an opportunity to unify the different socio-
economic groups. Among all the groups, children are
most prominent. Children could become a catalyst
for creating social mixes and promote community
bonds among the different groups. An understanding
of a child-friendly approach of housing is therefore
required as well.

Based on the mixed-income living concept
and the idea of children as a catalyst in overcoming

socio-economic segregation, one main and three
following sub questions are formulated:

How to restore and maintain the traditional socio-
economically mixed neighbourhood character of
the city of Addis Ababa through a child-friendly
approach?

- How did the Mass Housing Scheme become an
agent of spatial and social segregation, and how
could this tendency be reverted through a new
approach to affordable housing that resort to mixing
groups of different income levels?

- How can a mixed-income neighbourhood
be promoted and which spatial elements are
incorporated in socio-economic mixed design?
What are the benefits and challenges of these socio-
economic mixed environments?

- What are the different lifestyles of the Ethiopian
children and how could the needs of the childhood-
aged group, growing up in a city, be fulfilled?




PROBLEM STATEMENT & RESEARCH QUESTIONS

Aldo van Eyck - Playgrounds in Amsterdam

Great examples of child-friendly design and
integration of children within an urban environment
are Aldo van Eyck’s playgrounds in Amsterdam,
which were developed after World War Il. Even
though nowadays only 17 out of the hundreds of
playgrounds are left, van Eyck’s playscapes still have
an impact on thinking about the city, architecture,
social life, playgrounds and children (Withagen &
Caljouw, 2017). His public playgrounds were located
in parks, squares and abandoned spaces, and were
composed of simple, geometrical and aesthetic play
equipment that should stimulate children’s creativity.
Although the playgrounds were situated in a city, they

were never fenced. Van Eyck aimed at integrating the
playground in the city. There existed no clear borders
separating the playgrounds from the rest of the urban
fabric. Furthermore, placing benches on the square
were of great importance, since the playgrounds
invited the parents to supervise the children and to
congregate. The simplisticand ‘humane’ playgrounds
aimed to develop places that promote dialogue and
support children’s participation in community and
street life. Ideas such as these, with the purpose of
integrating children in the city life, could potentially
increase the quality of life of Ethiopian children.
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Kera/Kirkos sub-city

In the context of the capital city of Addis Ababa the
district of Kera/Kirkos is a quite small district located
in the city centre and is easily accesible. The area has

54

borders with the districts of Arada, Yeka, Bole, Nifas
Silk-Lafto and Lideta.

Site selection & urban context

The chosen area in Kera sub city is currently an
empty plot of 6 Hectare. In the surroundings there
are already quite some commercial activities along

the main roads. Because of the location and the
activities going on, the chosen plot is an interesting
and attractive place for the settlements Ethiopians.
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DESIGN

Urban - Principles neighbourhood

DNA of standard neighbourhood
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The scheme of the DNA of the typical neighbour-
hood shows the keys components on the neighbour-
hood scale. In the middle of the neighbourhood a
square surrounded by facilities for children can be
found. Around the central square and facilities, the
housing schemes are located. The facilities are inte-
grated and thus part of these housing schemes. The
car roads are placed around these housing schemes
and do not continue within the neighbourhoods, in
order to promote safe and secure environments and
pedestrian friendly neighbourhoods. The DNA of the
central neighbourhood replaces one of these hou-
sing zones into an educational zone where the se-
condary school will be located. The shopping street
is not always represented, it depends on the location
and its surroundings. Different sizes and configurati-
ons are possible within this concept.
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DESIGN

Urban - Principles neighbourhoods

Different locations
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The concept can be easily adapted to different situ-
ations and other parts of the city. Different sizes of
neighbourhoods are possible. Each neighbourhood
has its own identity, since it will be designed by diffe-
rent designers and urban planners. In this manner,

the residents of each neighbourhood can still rela-
te to their neighbourhoods. On the larger scale the
neighbourhoods will be unified, because of the use
of the same materials and other architectural ele-
ments.
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Urban - Masterplan
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DESIGN

Urban - Masterplan top view

Urban - Axos & elevations
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Urban - Evolution masterplan
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Via Verde/The Green Way - New York (US)

This project is an affordable housing project that represents
inclusivity because of its mixed character. Not only is the pro-
ject focused on a mixed programme, it also offers housing
for different income dwellers. The dynamic gardens can be
used by the entire community of residents and thus connects
the different income groups. Besides the mixing on the sca-
le of the community and programme, the project also of-
fers different housing typologies. The project consists of a
20-story tower, a mid-rise building with duplex apartments
and townhouses.




DESIGN

Urban - References

Conjunto Residencial Prefeito Mendes de Moraes -
Rio de Janeiro (Brazil)

i}- The Pedregulho Housing Complex is an apartment complex
h “ l WL and planned community in the Benfica neighbourhood of
l HM l Rio de Janeiro. The main apartment building consists of a
'M M i' long, serpentine block above pilotis. 272 units are placed on
Ml l"h ‘ seven levels. The project has an extra layer on the outside,
\ u“"” 1 which is designed as a double fagade. It provides shade and

still has visual access to the exterior. It can be used as an
extension of the housing units. This is the main space where
neighbours interact with each other. It becomes more than
just a gallery, it functions more as a communal space for
gatherings.
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Urban - Programme
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The figures of education in Ethiopia and Addis Aba- cation circumstances are improving. The teacher stu- . . . . . . . . . .
ba are showing that the education circumstances are dent ratio is here 1:20. But still the drop-out rate of - - - - - - - - - -
generally quite poor. Nevertheless the government schools after finishing primary school is quite high,
has been trying to improve the quality of education since most of the children from especially the lower . o o o o O O O o O
over the last decade. Nationally there is 1 teacher income families start to generate a source of income - - - - - - - - - -
available per 47 students. In Addis Ababa the edu- within their families.
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DESIGN

Urban - Growth opportunities
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DESIGN

Urban - Elevations

From kebele settlements

From Mozambique Street (shopping street)

88

89



DESIGN

Urban - Hierarchy of spaces - Public to private

& B =@ A

Shopping Active Courtyard Gallery House
Street squares
Public Communal Private
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Neighbourhood - Mixed neighbourhood
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Density = 110 dw/Ha.

152

Units

FSI = 1,07

GSI = 0,22

AREA = 1,38 Ha.
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Neighbourhood - Programme & income strategy
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Density = 110 dw/Ha.

152

Units

FSI = 1,07

GSI = 0,22

AREA = 1,38 Ha.
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Neighbourhood - Programme roofs & passages
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Density = 110 dw/Ha.

152

Units

FSI = 1,07

GSI = 0,22

AREA = 1,38 Ha.
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Neighbourhood - Scenarios programme roofs
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DESIGN

Neighbourhood - Ground floor connection
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DESIGN

Neighbourhood - Ground floor connection
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Neighbourhood - First floor
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DESIGN

Neighbourhood - Section
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DESIGN

Neighbourhood - I[mpression
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DESIGN

Housing - Low income housing units

T

33 m? 36 m?
- 2 bedroom - 2 bedroom
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56 m?
- 3 bedroom

50 m?

- 2 bedroom

36 m?

- 2 bedroom

56 m?

- 3 bedroom



DESIGN

Housing - Low income housing units ground foor, homeshop/
bedroom

pumaly

33 m 36 m? 56 m? 50 m? 36 m? 56 m?
- 2 bedroom - 2 bedroom - 3 bedroom - 2 bedroom - 2 bedroom - 3 bedroom
These plans are variations of the previous plans of During the day the bedrooms can be unified in or-
the lower income group. These dwelling units are der to create a bigger space for the homeshop. The
placed on the ground floor and offer the possibility homeshop is always facing the more public side; the
for the residents to run a local business from home. street, and can be extended to the outdoor space.
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DESIGN

Housing - Middle low income housing units

50 m? 68 m?
- 4 m? terrace - 6 m’ terrace
-2 bedroom -3 bedroom
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68 m?
- 4 m? terrace
-3 bedroom

Housing - Low & middle low income courtyard block
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DESIGN

Housing - Middle high & high income housing units

140 m? 125 m?
- 40 m® terrace - 6 m? terrace
- 4 bedroom - 3 bedroom
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105 m?
- 6 m? terrace
- 2 bedroom

85 m?

- 9 m? terrace
- 2 bedroom
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DESIGN

Housing - Middle high & high income block
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A DAY IN THE LIFE OF 3 FRIENDS

Introduction - Characters

Yonas (8)

Zala (7)

-
—

(©
(©

Selam, my name is Yonas!

| am a 8 year old boy coming from the rural outskirts
of Addis Ababa and | have never been to school. |
came to Addis Ababa at the age of seven. | come
from a big family, consisting of my parents, my
grandma, one bigger sister and one little baby bro-
ther. Before moving to this neighbourhood, | used to
sell roasted cereals on the streets. My father is a car-
penter and my mother is a daily laborer, sometimes
they work and sometimes they do not. Therefore, |
had to sell the roasted cereals to fulfill our needs.
Now that we moved to this neighbourhood, | started
to go to school and | really enjoy it. Sometimes, only
when it’s needed, | still help my parents after school.
They are very grateful for the help, but actually they
want me to focus on school so | can improve my li-
ving standards in the future.
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Hi, my name is Zala.

| am 7 years old and | just came recently to this neig-
hbourhood, my family and | moved from the Gotera
condominium 80-20 complex. My family consists out
of me, my parents and two sisters. Together we live in
an 68 m? apartment, which is bigger than our previ-
ous apartment. | used to share my bedroom with all
of my sisters, now | only have to share it with my twin
sibling. In school, | already made some new friends,
some of them are Yonas, Amadi, Aida and Nyala. |
have friends from different income households and |
don't feel any differences between those kids. To me,
every child deserves the same equal rights and chan-
ces.

Amadi (7)

Tena jistilign, my name is Amadil

| am a 7 year old boy that moved recently to this
neighbourhood. We came from a gated community
in Bole and we used to live in a villo. Now we have
moved to a corner apartment along the main road,
where my parents own a shop on the ground floor.
It is much more convenient for them to have their
business very close to home. | live together with my
parents, brother and housekeeper/nanny. | really en-
joy living in this neighbourhood, because | can make
new friends and play with them in front of our doors
or in the courtyards. In our previous community, eve-
ry household used to live very segregated, so actually
it was very hard for me to make friends and play with
them. My new best friend’s name is Yonas, and | also
get along very well with Zala. It is nice to have my
best friends close to me, my parents don’t need to
drive me to my friends, | can go on my own.

This chapter will take you through a typical schoolday
of three friends from three different social and econo-
mic backgrounds. The school connects the three kids,
since they share the same class. Not only the children
are brought together, but also their parents.

In the end this story line tries to convey the
equality of children. It doesn’t matter where these
children come from, all children will eventually have
the same opportunities and rights within this project.
In this manner, the development and growth of the
children will be stimulated.
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Introduction - Housing units

Amadi (7)

Zala (7)

Yonas (8)

)
)
)

)
)
)

0
0
)

140 m?

50 m?
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A DAY IN THE LIFE OF 3 FRIENDS

Children story - Going to school

Goodmorning
Zala! Let's
play on our way
to school!

T
Y
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Children story -

e
—
= L
Lo
l__urD
1o
A e
rd
L —1
N
C i ..
I _I‘“JE S :— .
R ] PO

148 149



A DAY IN THE LIFE OF 3 FRIENDS

Children story - Vegetables garden

150

r I'm going to check if my cucumber
e - and lettuce have grown so I can
take them home! After this I want
2 to crop spinach so my mother can

¥ make hamli for me, that's my

favorite dish!
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A DAY IN THE LIFE OF 3 FRIENDS

Children story - School break
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Children story -
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A DAY IN THE LIFE OF 3 FRIENDS

Children story - Home
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Children story - Playing on the roofs
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Children story -
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A DAY IN THE LIFE OF 3 FRIENDS

Children story - Home

162

Yonas

I'm rearranging

the homeshop into

bedrooms with my
father.

Zala

I'm chatting
with my twin
sister about

Amadi

I'm really
tired of this long
day, I'm going to
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BUILDING TECHNOLOGY

Materiality - Waste management problem

The city of Addis Ababa is facing a waste manage-
ment problem. The city generates a solid waste of
0.4kg/c/day. Sources of waste are generated from:
76% households; 18% institutions,commercial, fac-
tories, hotels; and 6% is street sweeping.

The physical composition of waste in Addis
is: organic 60%, recyclables 15 % , and others 25%.
The recyclable materials include: metal, wood, tyres,
electricity products, old shoes and plastic.

The municipality role in recycling is absent
and mainly focus on collection, storage, transportati-
on and disposal of solid waste.Most of the collection

166

of recyclable wastes in the city is performed by the
informal sector.

There is currently one open dumpsite where
all collected waste is disposed off, this place is also
known as “Rappi” or “Koshe”.

This dumpsite is in the South west part of the city
and has a surface area of 25 hectares. The main
problem is that the the dumpsite is getting overfull.

Materiality - Plastic waste

Plastic waste is highly available in the urban and
rural regions of Addis Ababa. The plastic is easy
to transport because plastic materials are typically
much lighter than metals. The lightness of the ma-
terial makes it easier to carry and lift into place. The
lightweight of plastic materials allows for quick and
easy installation.

In general, plastics in construction products
are lighter than their alternatives, using a lower
quantity of material for the same application. As a
result, fewer resources are needed in the manufac-
turing process and less waste will be created by the
end of the product life.

Plastics are strong, durable, waterproof, lightweight, easy to mould, and recyclable
- all key properties for construction materials

Waste problem —> waste collection — recylcing — material use (building/architecture)

Encourage recylcing of waste —> clean and healthy environment
But also tackle another problem: lack of (affordable) housing

SOLVING THE PROBLEMS OF WASTE INTELLIGENTLY

TURNING A PROBLEM INTO A SOURCE
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BUILDING TECHNOLOGY

Materiality - Application

Recycled plastic can be applied in many different
forms in housing, such as:

- Flooring (tiles)

- Roofing (tiles)

- Ceiling (tiles)

- Insulation (foam)

-Wall (sandwich, wall board, infill bricks, tiles)
- Pipes

- Windows (frames)

Benefits

The use of plastics in building and construction:

- Saves energy

- Reduces costs

- Enhances quality of life

- Helps/protects the environment (clean and healthy)
- High contribution to improving the energy efficien-
cy of buildings

Why use plastics in building and construction?

- Plastics are durable and corrosion-free — They are
ideal for applications such as window frames and
pipes which can last for over 50 years.

- Plastics effectively insulate from cold, heat or sound

Durability

Recycled plastic is a highly durable material. The du-
rability of plastic construction products also means
that they can often be recovered for future use or
kept in place. At the end of their service life, the plas-
tic can be re-used, recycled or converted into energy,
which means it can be used over and over again.

The main characteristic of plastic is that this
material does not easily degrade over time, after
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- Doors (frames)
- Driveway (blocks)

- Walkway (slabs)
- Fences

Building materials made from recycled plas-
tics are not yet widely used in the construction indus-
try.

Blends of recycled mixed-colour plastics usu-
ally end up with a grey or black colour.

—> They save energy, offer great value for money
and reduce noise pollution.

- Plastics are light weight —> They contribute to sa-
vings by reducing man-hours and the need for heavy
equipment such as cranes; they are also
easier to handle, transport and store.

- Plastics can either be recycled or their energy re-
covered — The overall recovery of plastic waste in
the building and construction sector shows a positive
trend, improving from 56.2% in 2010 to 57.6% in
2011.

- Plastics are easy to maintain, easy to clean and
impenetrable — They are ideal for household and
hospital surfaces or floor coverings that must remain
hygienic.

processing the material, it keeps it physical characte-
ristic which lasts for 500-600 years.

Utilizing plastic construction products ensures
ease of installation, high performance and low risk
of failure, meaning the long-term performance will
not be affected by compression, infiltration or other
types of physical degradation.




BUILDING TECHNOLOGY

Materiality - Composition

Plastic has fire issues, therefore it is important to add
sand or cement to make the product less flamable.
Sand/cement will be the fire retardant and the plastic
will be the binder. The material that is used in the de-
sign is not made 100% of recycled plastic. The pro-
portions and ratio between the plastic and the sand
are:

- 70% plastic & 30% sand. 7:3 ratio.

Using around 30% sand will also reinforce plastic.

Plastic brick composition
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Materiality - Process

Collection of plastic waste

Plastic waste will be picked up at pick-up points by local company

|

Plastic will be sorted

|

Plastic will be combined with sand (7:3 ratio)

|

Plastic/sand mixture will be placed in the extruder

The extruder does the mixing of plastic waste, with sand
(at very high temperatures)

The press compresses the mixture
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BUILDING TECHNOLOGY

Materiality - References

Conceptos Plasticos - Cundinamarca
(Colombia)

The innovative local company managed
to patent its system of bricks and pillars
made of recycled plastic, which is then put
together like Lego pieces in a construction
system that lets you build houses up to two
stories high in five days. They decided to
give plastic that has already been thrown
away a second chance at life, keeping in
mind that on average it takes 300 years
for it to completely degrade.

Man’'s Domoraud public primary school

Precious Plastics

Recycled Plastic Bottle House - Yelwa (Nigeria)

The country’s first plastic-bottle house was established in
Yelwa. In Nigeria millions of plastic bottles are dumped into
waterways and landfill each year causing pollution, erosi-
on, irrigation blockages, and health problems. Bottle houses
take this dangerous waste out of the environment and make
it useful. Used plastic bottles were collected from hotels, res-
taurants, homes, and embassies starting in December 2010
to accumulate the estimated 7,800 needed to build the in-
augural home in Yelwa. The bottles are filled with dry soil or
construction waste. They are then laid in rows like bricks and
bound together with mud, producing a sturdy, well-insula-
ted, and inexpensive three-room structure that is resistant to
both bullets and earthquakes.
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BUILDING TECHNOLOGY

Materiality - References

Gjenge Makers - Nairobi (Kenya)

The production of plastic bricks and the use of
recycled plastic in architecture is an upcoming trend.
Gjenge Makers is a social enterprise whose aim is
to address the need for sustainable and affordable
alternative construction materials in Kenya and the
Continent.

The company collects waste in the streets and
gets plastic waste from factories, companies, schools
etc. After collecting the plastic, they process these
using the latest cutting-edge technologies to mix the
recycled plastic with sand to form a mixture which
they mold into various products. Different colors and
different patterns are possible to produce. For now,
the company is only focussing on paving blocks, but
they would like to produce building blocks soon.




BUILDING TECHNOLOGY

Materiality - Neighbourhood

176

scale

PLASTIC BRICKS
- Infill pannels of recycled plastic
- Window sunshade elements

BAMBOO
- Sunshade elements
- Railing

AN

{
SN
Y =

N

\§

QA

W \‘4\ .
NANR

CONCRETE
- Structure
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Structure - Concrete framework

Reinforced concrete framework + recycled plastic

brick infill

This might not the current standard, but could be

more normalized in the future, upgrading the idea of

recycled bricks (higher income).

This combination is very low-tech but still innovative;

it is more innovative than the traditional way (concre-

te + bricks).

The different income groups will be connected

through the use of the same materials.
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BUILDING TECHNOLOGY

Sustainability - Climate section
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Sunshading by extensive Tree: natural Natural ventilation

galleries & sunshade elements

Sustainability - Greenery, h

sunshading Cross ventilation

ealth, CO2 footprint & ecology

Greenery advantages:

Health:

Positive effect on people’s health and contributes
to the quality of life in a neighbourhood. There is
a positive effect on the health, wellbeing and social
connections of people living, working and recreating
in a green environment, which contributes to social
cohesion in neighbourhood.

- Helps children cope with stress.

180

Climate:

- Reduction of CO, concentration

- Reduction of heat stress

- Reduction of air pollution

- Keeps air fresh and healthy

- Dampens noise

- Helps cooling the temperature down in warmer
periods

Sustainability -

Galleries
- outdoor space for domestic activities

High rise strip
- sunshade for the building blocks behind it

Window blocks
- spaces directly exposed to sun

Sustainability -
I 1T I
o 1 el =
ol o el S
5 1 DRINe 9 al
\ L onln) | i

Water tank

Playgrounds

Water management

drainage system

Taking advantage of rainy season, to store water
and reuse it to water the green areas,
plants/trees during the dryer periods

Recycled

materials

Pavilions
- sunshade for programme on rooftops

Urban objects
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BUILDING TECHNOLOGY

Facade fragment - Section & elevation

Grid 6x6 m

Recycled corgiated §teel roof
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BUILDING TECHNOLOGY

Details - Foundation, windows,

Detail 1 - Foundation
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Detail 2 - Floor, gallery & wall

S 1 7%
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floors & walls

Structure:

Concrete beam - 375 x 200 mm

Concrete column - 165 x 165 mm

Detail 3 - Window 1

e

i
\ ] \

Detail 4 - Window 2
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| |
| |
| Al |
-
| l
| |
| |
| . |
| |
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From inside - outside:
Adobe render - 10 mm
Adobe blocks - 165 mm
Cavity wall - 40 mm
Plastic brick - 70 mm

Wall thickness - 285 mm

Recycled plastic
sunshade element
- 520 mm

40 cm 187



BUILDING TECHNOLOGY

Details

Foundation 1:10
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