
   

 

 

 

 

 

Rapport 2016 
Projekt 8:2012 
Econef Children’s Center: Sustainable construction 
in northern Tanzania 
 
Pilvi Vanamo, Caroline Wikström, Frida Öster 



ECONEF CHILDREN’S CENTER
Sustainable construction in northern Tanzania

Pilvi Vanamo, Lönnqvist & Vanamo Architects
Carolina Wikström, Asante Architecture & Design

Frida Öster, Asante Architecture & Design





BACKGROUND
-  Global challenges
- Aim
-  Objectives
-  Team 
- Location
-  Econef Tanzania
-  Project brief and activties
-  Timeline

METHODS
- Participatory planning 
-  Context research

ANALYSIS
- Concept
-  Water consumption
- Design proposal #1
- Design proposal #2

RESULTS
-  Expected results
- Implementation
- Construction and materials
- Ecological sustainability
-  Evaluation
-  Budget
-  Project facts

PRESENT AND FUTURE
-  Econef Children’s center 
-  Future projects 

ACKNOWLEDGEMENTS

ABOUT THE AUTHORS

CONTENTS



Clean water and access to sustainable sanitation could 
be a question of life and death. According to UNICEF 
around 5000 children under the age of five die every day 
due to dirty water. Uno Winblad and Mayling Simpson-
Hébert have published the book “Ecological Sanitation” 
(Stockholm Environment Institute, 2004). The book 
describes the health hazards related to inadequate 
sanitation and the lack of secure, sustainable and cheap 
systems.

According to WSP:s report “Economic impacts of 
poor sanitation in Africa” from 2007, poor sanitation in 
Tanzania contributes to large economic losses, a total of 
206 million dollars. The report indicates the importance 
to develope specific strategies to improve sanitation for 
the poorest population. According to UWEP:s report 
“Community-based solid waste management and water 
supply projects: Problems and solutions compared” from 
1996 there is a lack of detailed instructions for water and 
sanitary solutions anchored in the physical and cultural 
context. The project group recognizes a need for the 
development of a specific water- and sanitation solution 
that proceeds from the specific conditions and needs of 
the region.

The cause of the problem is different in different parts of 
the world and therefore the solution has to be adapted 
to the specific conditions of the location. 

In 2013, Tanzania’s average annual deforestation rate 
was at a global high of 1.1 percent, more than twice the 
global average of 0.5 percent. As such, the country is 
loosing large areas of forest each year.

Mitigation measures for climate change, such as 
sustainable agriculture, agro-forestry and reducing 
carbon dioxide emissions by using energy efficient 
systems, are important for reducing the long term risk 
and hazards of climate change.

At ‘Global warming and climate change forum’ in Dar es 
Salaam 2013, experts were warning over the possibility 
of increased rapid climate change effects.

The climate variability is increasing the occurrence 
and severity of wild fires that in turn is affecting the 
distribution of species, changes in land-cover, reducing 
the forests size and subsequently drying up of streams 
and rivers. Also changes in hydrological cycle’s affects 
quantity and quality of water to meet human and 
environmental demands. This also causes inefficiency in 
hydroelectric power generation, agricultural production 
and urban water supplies.

Mount Kilimanjaro can be used as an example of how 
climate change affect resources in Tanzania. Due to 
increasing hot weather, the mountain has adversely 
being affected and most of its snow has melted away by 
80 percent in 2007 compared to 25 percent in 1976.

BACKGROUND

GLOBAL CHALLENGES





The aim of the project is to develope a concept for a 
sustainable housing typology with main focus on the 
following aspects:

Health
Inadequate sanitation and lack of clean water is a global 
problem and strongly linked to the spread of diseases, 
such as diarrhoea, and acute respiratory infections. 
Children are especially vulnerable. One of the most 
important aspects of the project is to create a site-
specific solution for integrated rain water harvesting, 
ecological sanitation and sewage system. 

Sustainable construction
In order to decrease carbon dioxide emissions  and 
afforestation it is important to promote the principles of 
sustainable forest management. The aim is to reduce the 
environmental impact of the buildings, while optimizing 
their economic viability and the comfort and safety of its 
occupants by using ecological construction techniques 
and local materials.  

Economical sustainability
The aim of the project is to create a self-sufficient center 
and to reduce the dependency on private donors. 
Management expenses can be decreased by using low 
cost and low maintenance construction techniques and 
by utilizing renewable energy resources. In addition, 
income can be generated by introducing agriforestry for 
cultivating food crops and by raising livestock for profit. 

AIM



- To develope a sustainable housing typology that is 
adapted to the local climatical, cultural and economical 
conditions in a northern Tanzanian context

- To integrate sustainable techniques such as rain 
water harvesting, solar panels, solar water heater, grey 
water systems and ecological compost toilets in the 
architectural design

- To promote and spread knowledge on sustainable  
construction methods by creating a replicable house 
typology and documenting the process in building 
manuals

- To increase respect for the local building tradition and 
low cost, low maintenance construction techniques by 
involving the local community

OBJECTIVES



The Econef Children’s Centre project is conducted as 
collaboration between three non-profit organisations; 
Arkitekter utan gränser (ASF), Ingenjörer utan gränser 
(INUG) and Econef. The Tanzanian organization Econef 
works with the improvement of the living conditions 
for orphan children in the area of Jua Kali in northern 
Tanzania. The organization is currently constructi ng a 
new self-sustainable children’s centre in the area with the 
aim to reduce the dependency of external funding. 

The project group from Sweden (ASF+INUG) assists 
in the planning of the new Children’s centre where the 
first step has been the construction of an ecological 
prototype house. The typology and the chosen solutions 
have thus been evaluated through daily use and the 
concept is currently being reproduced with minor 
adjustments to create the new Children’s centre. 

TEAM



Tanzania is located in central Africa on the East Coast 
and is the world’s 31st-largest country with its total area 
of 947,300 km². 

Much of the main land consists of a central highland 
plateau between 900 and 1800 meters in altitude. 
Mount Kilimanjaro, Africa’s highest peak, 6000 meter, 
is situated in the north part of Tanzania. Africa´s largest 
lake, the Lake Victoria and Africa’s deepest lake, Lake 
Tanganyika are located in the northern and western 
parts of the country.

Tanzania is among the world’s ten percent poorest 
countries in terms of per capita income. The economy is 
heavily dependent on agriculture.

On the mainland 45 % are Christians, 35 % Muslims and 
20% indigenous beliefs. Swahili is the official language 
since 1963 but English is also widely spoken.

The existing ECONEF orphanage is located in Jua Kali at 
Arusha Region in Northern Tanzania. 

The property for the new Children’s Center lies in 
Mikuuni, at the foot of mount Kilmanjaro, between the 
regional capitals Arusha and Moshi.
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ECONEF Tanzania is an independent NGO (non-
governmental organization) located in Jua kali, outside of 
Arusha in northern Tanzania. The organization is run by 
Caroline Nicholas and aims to improve the standard of 
living for orphans in the area. Each child has a different 
story, but most often, they have lost their parents to the 
HIV virus. 

ECONEF Sweden is a foundation established to finance 
the construction of the new Children´s Centre. All 
members have travelled to Tanzania, share a common 
interest for humanitarian efforts, and wish to contribute 
to the improvement of women’s and children’s living 
situations in exploited nations.

With the help of economic aid from sponsors and private 
donations, ECONEF has the ability to offer security and 
everyday necessities for the orphans of the Jua kali 
orphanage. The organization ensures that the children 
have somewhere to live, something to eat, and that they 
have access to education and hospitals. ECONEF is 
currently working on realizing a new Children’s Center as 
well as a better tomorrow for orphaned children in the 
Arusha area.

ECONEF TANZANIA





Phase 1 - Finished

1. Construction of a prototype house (the Baobab 
House), 105 m2. The prototype house serves as a 
home for employees / volunteers, and will be used for 
accommodation during Phase 2, construction of the 
new Children’s center. 

Following aspects will be tested and documented: 
a. Building costs
b. Construction and materials
c. Integration of ecological principles
d.  Collaboration with local builders

Phase 2 - Ongoing

1. Evaluation of Phase 1
2. Modification of the proposal for the new Children’s 
center
3. Construction of the new Childrens’ center 

Phase 3 - Future

1. Evaluation of Phase 2
2. Construction of school
3. Construction of housing for employees

PROJECT BRIEF AND ACTIVITIES
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It is of great importance that the children at the Econef 
Children’s Center are involved in the planning process. 
Not only is their knowledge of the local environment 
essential for the succes of the new center, but their 
participation will also likely to result to a sense of 
responsibility for overseeing and maintaining the new 
facilities. Several workshops with the children and the 
orphanage personal were arranged during the planning 
and the construction process.

METHODS

PARTICIPATORY PLANNING



Modeling was chosen as the primary methodology  
for the second workshop. The workshop was carried 
out in collaboration with the teachers at the Econef 
children’s centre. Nature materials such as sticks, leaves 
and stones were collected from the nearby areas, in 
addition glue, coloured paper and pens were used. The 
children were asked to design and build their own dream 
house. The process and the result was analyzed and 
documented in photos. 

Benefits:
- Possible to engage every age group
- Directly related to planning and design
- Less intimidating than drawing for children who feel 
that their drawing skills are inadequate
- Creates a product to display as a result
Disadvantages:
- Some children have difficulties with breaking away from 
traditional thinking and liberating their creativity

OTHER PARTICIPATORY METHODS:

- The children participated in planting new trees at the 
site before the construction work was started

- During the construction process, the children got to 
study and play with the computer-made 3D-model of 
the prototype house

- Recurring visits to the construction site were arranged 
in the different phases of the building process

The first workshop was based on group discussions. 
Divided into different age groups, the children were 
discussing the content of images presenting different 
types of rooms, spatial qualities and outdoor spaces. A 
selection of the findings is presented below: 

- Shadowy spaces that give shelter from the sun are 
comfortable in the hot climate
- Outdoor spaces are good for play and recreation
- Flowers make the center look nice and attract bees so 
they can make honey
- Fruit trees will give the children something sweet to eat, 
attract birds and create shadow

Some quotes: 
”We need a school for education. I want to become a 
computer engineer when I grow up.”
”A swimming pool, we love swimming!”
”No lions, only horses and camels that we can ride with!”

Benefits:
- The results are easy to document
- Reveals the competence of the children as experts in 
their own enviroment
Disadvantages:
- The methodology does not stimulate children’s own 
creativity 
- The methodology does not suit the youngest children 

WORKSHOP 1 - DISCUSSIONS WORKSHOP 2- MODELLING



The site for the new Children’s Center is situatied in 
Mikuuni Village, near Kilimanjaro Airport, in the Arusha 
region. Caroline Nicholas inherited a piece of land from 
her father, and Econef has purchased a stripe of land 
adjacent to the first plot. In the village there are small 
clusters of family houses, churches and a goverment 
school. The main occupation of the people living in this 
area is agriculture and farming. 

Water
North of the plot is an eroded river that is filled with 
water during the rainy seasons. A dam will be placed 
where the water flows in order to capture the water that 
can be used for irrigation of the land.  

There is a high risk that the heavy rains during the rainy 
seasons destroy and erode more of the land, therefore 
the site should have a good irrigation system in order to 
protect the land and retain the water.

CONTEXT RESEARCH

Wind and dust
Winds carrying dust often develop during hot weather, 
particularly over areas with little vegetation. There 
are prevailing north-east winds with windblown dust 
coming from the Kilimanjaro Mountain. Traditionally the 
first building is erected with its long side protecting the 
courtyard on the west side. Successive buildings are 
usually placed at a right angle westwards so as to give 
further protection to the courtyard.

Houses should be located well away from dirt tracks 
where wind blown dust may be troublesome. Trees, 
hedges and other vegetation reduce dust as well as 
protecting from erosion of the soil.  

Vegetation
Vegetation is required to bind the soil, thus halting 
erosion, preventing windblown dust, reducing glare and 
providing shade. Very often it is not possible to develop 
an adequate grass cover. Euphorbia hedges, creepers 
and trees should be used instead. 
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SOLAR PANELS CREATE ELECTRICITY
OVERFLOW ELECTRICITY IS STORED IN A SOLAR BATTERY 

+

AN OPEN GUTTER

AN  ENCLOSED METALPIPE THAT LEADS THE WATER INTO THE TANKS
WHEN TANK 1 IS FULL THE WATER RUNS INTO THE TANKS 2 AND 3

AN ENCLOSED METALLPIPE THAT LEADS THE WATER TO KITCHEN AND  WASHROOM
THE PIPE IS INTEGRATED IN THE FOUNDATION AND COVERED WITH A GRID

WATER PURIFICATION FILTER WITH ACTIVE CARBON

TREADLE PUMP IS USED TO PUMP THE SHOWER WATER UP TO 
THE ROOF AND INTO A SOLAR WATER HEATER 

AN ENCLOSED FIRST FLUSH - PIPE WITH A TAP FOR EMPTYING THE 
WATER RUNS INTO THE TANKS AFTER THE FIRST FLUSH - PIPE HAS BEEN FILLED

AN OVERFLOW PIPE

AN ENCLOSED METALPIPE WITH A TAP FOR EMPTYING THE TANKS 
WHEN THE WATERLEVEL IS LOW

WATER

FOOD

ENERGY

SHELTER

BAOBAB CHILDREN’S CENTER

CONCEPT

The African Baobab tree reaches heights 
of 5 to 30 meters and has a trunk diameter 
from 7 to 11 meters. It is capable of storing 
up to 120 000 liters of water in the trunk. 
Imitating the trunk of the baobab tree, the 
rain water harvesting system is integrated 
in the architectural design. 

RAIN WATER HARVESTING SYSTEM 
LONGITUDINAL SECTION 1:100

NATURAL VENTILATION
CROSS SECTION 1:100

SOLAR ENERGY
CROSS SECTION 1:100

RAIN WATER HARVESTING SYSTEM 
CROSS SECTION 1:100

ANALYSIS

The Prototype house is designed to be self-sufficient 
with rain water harvesting, ecological sanitation 
and systems for grey water treatment connected to 
plantations. With local data from Kilimanjaro airport, we 
have calculated the size of the roofs and the water tanks 
in order to make the house self-sufficent on water for the 
people living there. The roofs of the buildings are tilted 
towards the middle of the house, collecting water in its 
spine and leading it to adjacent water tanks.  

The concept and the shape of the house is inspired 
by the african Baobab tree that is capable of storing 
up to 120000 liters of water in its trunk, thus being an 
important water reservoir for animals. Imitating the trunk 
of the baobab tree, the rain water harvesting system is 
integrated in the architectural design. 
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31 500 l/month
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wastewater

Toilet
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The layout of the house is inspired by the traditional 
Urban Swahili House typology with a central corridor 
that gives acces to adjacent rooms. The corridor 
ventilates the building, and cross ventilation through the 
rooms is made possible with ventilation grids on top of 
doors and windows. 

The water is collected from the roofs in the middle of the 
building and leads directly to three water tanks placed 
below. The water tanks will store water and offer a cool 
microclimate in the middle of the house. 

The management of Econef found this solution 
problematic. The biggest worry was the safety for 
the children, with big water tanks in the middle of the 
house, considering the risk of leakage. Taking this into 
consideration, we decided to modify the proposal. 

DESIGN PROPOSAL #1

TRADITIONAL HOUSE TYPES
TRADITIONAL HOUSE  TYPES

EXTERNAL ACCESS TYPE

COURTYARD TYPE

CENTRAL ROOM TYPE

CORRIDOR TYPE

Traditional typologies

TRADITIONAL TYPOLOGY



Illustration: White Arkitekter



DESIGN PROPOSAL #2

In the second proposal, the concept of the building is 
kept the same, with a central ventilating corridor, and 
roofs tilting inwards to collect rainwater. The water tanks, 
however, are placed outside the building in connection 
to the rooms that require water. One of the tanks 
provides the kitchen with water, and one of the tanks 
provides the washing room and shower with water. 
When the tanks are full, the pressure of the water is 
enough to lead the water to the taps. Below a certain 
level, the water has to be fetched with buckets from the 
tanks. Some water is pumped to a solar water heater on 
the roof, that gives hot water to the shower. 

The grey water is filtered and drips out to plantation 
beds next to the buildings. Only ecological sanitation 
products can be used in order not to interrupt the 
system. The toilet is a urine separating compost toilet. 

The construction of the building is inspired by traditional 
buildings techniques and locally available materials. 
The core of the house is made from clay bricks which 
is a buffering material that evens out the difference in 
temperature during the day and night. The walls will stay 
cold during the hot days, and release heat during the 
cold nights. Between the brick walls and the corrugated 
metal roof, is a layer clad with sisal poles that lets the 
wind blow through and ventilate the heat transmitted 
from the metal roof. 





- Increase access to clean water and sustainable 
sanitary systems

- Increased knowledge about sustainable construction 
techniques using local materials

- Increased environmental engagement and 
awareness

– Increased knowledge about low cost and low 
maintenance construction techniques 

- Increased economical sustainability by implementing 
renewable energy sources 

- Create a self-sufficient center and reduce dependency 
on private donors 

- Evalutate the results to improve the solutions in the 
next phase to build the Children’s Center. 

EXPECTED RESULTS

RESULTS



IMPLEMENTATION



Material:  
Concrete
Dimensions:
Ground 300 mm, floor finish 30 mm
Life cycle:
Min 40 years
Properties:
+ Locally available, can be produced at the site
+ Requires transportation of raw material from a nearby 
village
- Cement manufacture is energy consuming and 
produces carbondioxide which contributes to the global 
warming
- Good fire-resistance properties

Material:
Traditional burnt brick
Dimensions:
200 x 100 x 100 mm
Life cycle:
Min 60 years
Properties:
+ Locally available
+ Traditionally used for wall construction
+ Good fire-resistance properties
- Manufacture requires firewood

CONSTRUCTION AND MATERIALS

FOUNDATION AND FLOOR FINISH WALLS



Material:
Timber
Dimensions:
5500 x 1000 mm
Life cycle:
Min 40 years
Properties:
+ Natural, renewable material
+ Esthetical benefits 
- Attracts termites and other rodents, has to be treated
- Combustible material, but burning occurs at a 
predictable speed known as the charring rate
- Requires transportation from a nearby village 

Material:
Corrugated iron sheets
Dimensions:
Width 990 mm
Length 6000 mm
Life cycle:
Rusting can occur with time. Can be painted to extend 
the service life.
Properties:
+ Locally available material
+ Relatively light material compared with roof tiles, 
enables smaller dimensions for the roof structure
+ Low maintenance
- Requires ransportation from Arusha
- Manufacture is energy consuming and produces 
carbondioxide which contributes to global warming

TRUSSES ROOF COVER



Material:
Sisal poles
Dimensions:
3000 mm
Life cycle:
Min 10 years
Properties:
+ Natural, renewable material
+ Available locally
+ Esthetical benefits
- Attracts termites and other rodents, has to be treated
- Combustible material
- Requires transportation from a nearby village   

Material:
Local hardwood
Dimensions:
1000 x 1200 mm
Life cycle:
Min 20 years
Properties:
+ Natural, renewable material
+ Available locally
+ Esthetical benefits
- Attracts termites and other rodents, has to be treated
- Combustible material
- Requires transportation from a nearby village 

FACADE DOORS AND WINDOWS



Material:
Ferrocement (cement reinforced with wire mesh)
Dimensions:
5000 l (diameter 2200 mm)
Life cycle:
Min 25 years
Properties:
+ Cheaper than a plastic tank
+ Can be repaired and maintained on site
- The technology is quite simple to implement, but 
requires skilled labourers

WATER TANKS
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CONSTRUCTION DRAWING





ECOLOGICAL SUSTAINABILITY

Ferrocement consists of a cement-rich mortar reinforced 
with layers of wire mesh, sometimes with additional plain 
wire reinforcement for added strength. Ferrocement 
was chosen as the construction technique due to the 
following advantages over tanks made of concrete or 
brick:

- They are usually cheaper to build and require less 
skilled labour
- They are able to withstand shock better, as 
ferrocement is more flexible

1. Foundation
A ring of bricks, with the flat side down, sets the frame 
for casting the reinforced concrete foundation.  A wire 
is wrapped around the bricks to keep the shape and 
the pressure when concrete is poured into the frame. 
Keeping it wet for two days the brick frame can be 
removed. 

2. Frame
The iron grid mesh is bent around the concrete slab and 
attached to the iron sticks. The whole frame structure 
is covered, from bottom up to the lid frame, in- and 
outside, with chicken wire. An opening in the frame 
is kept opened during the whole construction. The 
opening is used as a passage into the tank during the 
construction. 

3. Fittings
Two outlet pipes, one rinse outlet pipe, a fitting for the 
inlet downspout and an overflow pipe are welded to the 
frame. The openings of the inlet pipe and the overflow 
pipe are covered with mosquito net.  

4.Lid
The inspection lid is a welder round shaped lid with a 
diameter wide enough (about 600mm) for one person to 
climb down into the tank for maintenance . The frame of 
the lid is attached to the iron frame. 

5.Plastering 
The first plastering of the frame, from bottom way up 
to the lid, is done with standard plaster. After that, a 
second layer is plastered on the inside with waterproof 
cement. Outside, the second layer with standard plaster 
is to smoothen out the rough surface. The last person 
in the tank closes the passage opening with plaster and 
exits through the roof lid. The tank is then kept moist for 
10 days. 

6.First flush pipe
To prevent the first dirty water to get into the tank. The 
first flush pipe should be maintained by tapping after 
each rain to ensure that the system works properly. 

Problems with ferrocement tanks might be related to:
- Unevenly mixed concrete
- Wrong proportions sand/cement/water
- Not using clean water in the concrete mix
- Low quality of the waterproof cement
- Not keeping the tanks moist enough during the curing
Problems can be avoided by:
- The tanks have to be kept moist the whole time during 
curing
- They can be filled with water while curing, which keeps 
them moist from inside
- If watered with the termite treatment spray, the spray 
has to be cleaned every time so that the water is clean

FERROCEMENT WATER TANKS



SOLAR WATER HEATER

+

AN OPEN GUTTER

AN  ENCLOSED METALPIPE THAT LEADS THE WATER INTO THE TANKS

AN ENCLOSED FIRST FLUSH - PIPE WITH A TAP FOR EMPTYING 
THE WATER RUNS INTO THE TANKS AFTER THE FIRST FLUSH - PIPE HAS BEEN FILLED

AN OVERFLOW PIPE

TREADLE PUMP IS USED TO PUMP THE SHOWER WATER UP TO 
THE ROOF AND INTO A SOLAR WATER HEATER 



SOLAR PANELS

SOLAR PANELS CREATE ENERGY
OVERFLOW ELECTRICITY IS STORED IN A SOLAR BATTERY



ECOLOGICAL SANITATION
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Section urine separating toilet

A urine separating composting toilet minimizes the use of water and 
enables recycling of both feces and urine that will be used as fertilizers 
for plantations. Two buckets for feces are rotated, once one of them 
is full it is emptied in a latrine compost before it can be used on 
plantations. Urine is diverted into a separate plastic container and is 
diluted with water before being used to fertilize trees and plants. 

MANUAL COMPOSTING TOILET 
- FECES

!
- DO NOT FILL THE BUCKET MORE THAN IT CAN 

BE EASILY CARRIED BY ONE PERSON. WHEN 
IT’S -BY THIS DEFINITION- FULL, PUT THE LID ON 

AND CHANGE ITS POSITION WITH THE OTHER 
BUCKET.

1. TAKE THE FIRST BUCKET,  
COVER BOTTOM WITH COVER MATERIAL

FULL

WHEN THE FIRST BUCKET IS FULL, 
PUT ASIDE WITH LID ON 
EXCHANGE THE POSITION OF BUCKET 1 & 2

1.

2.

TAKE SECOND BUCKET, 
COVER BOTTOM WITH COVER MATERIAL

FULL

WHEN THE SECOND BUCKET IS FULL, EMPTY 
THE CONTENTS OF THE FIRST BUCKET IN 
THE LATRINE, WHILE PUTTING ASIDE THE 
SECOND BUCKET WITH A LID.

LATRINE COMPOST

TAKE THE FIRST BUCKET,  
COVER BOTTOM WITH COVER MATERIAL AND  
START USING IT AGAINz

2

3.

4.

5.



GREY WATER SYSTEM

3.

INSPECTING THE GREY WATER TANK

INSPECT AND CLEAN THE GREY WATER 
BUCKETS AND THEIR SCREEN FILTERS TWICE A 

WEEK.
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ALSO CHECK THE WATERING PIPES SO 
THE PERFORATION ALLOWS THE WATER 

TO POUR OUT.
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GREY WATER BUCKET

FILTER

PIPE LEADING TO 
WATERING PLANTS 

In kitchen, washroom and showers only biodegradable soap and 
detergent is used. The water is filtered from large particles and is then 
diverted into a grey water bucket that slowly leads the water to a drip 
irrigation system, watering and fertilizing the kitchen plantation outside 
of the house. 

Connected to grey water bucket

Drip irrigation system with plantations



At current, while the new center is under construction 
and the Econef orphanage is still based in the old 
facilites, the Baobab House is used for housing the 
construction volunteers as well as for the orphanage 
staff and the children when they are staying at the 
site for harvesting, taking care of the livestock and, 
the most important, for play. As soon as the new 
center is finished, the Baobab House will be used for 
accommodating staff and volunteers. The technical 
and functional aspects of the Baobab House have 
been evaluated by the staff at the Econef orphanage. 
The house is monitored carefully and all observations 
of eventual problems with the chosen materials or 
other design decisions are discussed together with the 
users to find a solution that satisfies all stakeholders. 
These discussions form a basis for the adaptations and 
modifications done during the planning and construction 
of the phase two, the new Children’s Center. Some 
major aspects that have been modified and developed 
to better meet the climatical and constructional 
challenges include:

- The ferrocement watertanks have had some problems 
with leakage due to unevenly mixed concrete and 
quick curing process. They are replaced with bigger 
underground water tanks during phase 2.

- The windows and doors are constructed of local 
hardwood which has turned out to shrink and swell in 
response to daily as well as seasonal changes in the 
relative humidity. In the new Children’s Center wood will 
most likely be replaced with metal. 

EVALUATION







FOUNDATION AND 
GROUNDWORK 70555 SEK

52600 SEK

46500 SEK

43600 SEK

39100 SEK

15000 SEK

14500 SEK

13400 SEK

11800 SEK
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Estimated construction cost for Phase 1:       
250 000 SEK 

Final construction cost for Phase 1:
300 000 SEK

Rough number of total hours traveled by 
the core team:
3480 hours

Number of total construction days:
155   

Number of users/beneficiaries of the project:
17

Number of people involved in the project in 
Sweden: 
20

Number of people involved in the project in 
Tanzania: 
50

Electrical tools used during the construction: 
- Concrete mixer
- Jigsaw
- Drill
- Grinder
- Welding machine

Amount of rain water harvested  per year:
80 000 l

Construction cost for protoype house:
2 800 SEK / m2

Construction cost for a residential house in 
Sweden: 
15 000 – 25 000 SEK / m2

Daily consumption of water in Sweden 
50-220 litres/person

Daily consumption of water in Tanzania: 
50-100 litres/person (tap water)
20 litres/person (if water is fetched in buckets)

PROJECT FACTS



The team is currently working on realizing the new 
Children’s Center. The construction of Baobab House as 
a sustainable prototype was the first step of the project. 
The construction work for the prototype house started 
in summer 2013 and was finished in March 2014. The 
construction of the Children’s Center started in July 
2015. The design is based on the typology that was 
developed during phase 1.  

PRESENT AND FUTURE

ECONEF CHILDREN’S CENTER





- Documentation and evaluation of the Children’s Center

-  Research, design and construction of school and staff 
housing

- Agroforestry

- Playground

- Bee farm

- Biogas plant
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ANAEROBIC DIGESTER
Explanatory Scheme

FUTURE PROJECTS





The project has been developed as a collaboration 
between Architects Without Borders Sweden and 
Engineers without borders Sweden:

Carolina Wikström, Frida Öster (Architects Without 
Borders Sweden / Asante Architecture & Design) 
Pilvi Vanamo (Architects Without Borders Sweden / 
Lönnqvist & Vanamo Architects)
 
Petter Fandén, Tobias Sjögren (Engineers Without 
Borders Sweden) 

The research work for Econef Children’s Center, Phase 
1 has been sponsored by grants from ARQ, Foundation 
for architectural research, and Sweco FFNS Research 
Foundation. 

The construction work of Phase 1 has been financed by 
several commercial and private donors. 

We would like to express our great appreciation to 
Caroline Nicholas, the founder of Econef Tanzania, 
Charlotte Lindqvist, the founder of Econef Sweden, 
and the whole extended Econef family in Tanzania and 
Sweden, for their engagement, support and persistance. 

During the research and design phase for the rainwater 
harvesting system, assistance provided by Mikael 
Mangold from Chalmers Water Environment Technology  
was greatly appreciated.

Cornelis Oskamp from Grontmij has contributed with 
constructional engineering and detailed technical 
solutions.

Advice given by Varis Bokalders has been a great help 
in planning the solutions for ecological sanitation and 
greywater system. 

Uno Winblad has helped the team greatly with his 
unique knowledge on tropical architecture. 

Special thanks to Dick Sandberg, Max Zinnecker 
and Sara Grahn from KTH School of Architecture for 
the assistance and inspiration during our thesis work 
that has laid the ground for the project to develop 
successfully.

Photographers Petter Abrahamsen, Anna Autio and 
Iwan van Hoogmoed have done a wonderful work with 
documenting the construction process in Tanzania. 

A special thanks goes to the local construction team 
and the construction volonteers that have contributed 
to the construction process of the prototype house on 
site in Tanzania: Arvid Sylwan, Max Lönnqvist, Katrin 
Johansson, Christine Tam, Eva Nordberg, Conny Jerer, 
Louis Castaing, Else Abrahamsen, Sara Elofsson, Johan 
Nilsson, Jan Nilsson, Owe Kagerud, Malin Sandström.
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We are a team of young architects with an open 
mindset and versatile expertise, engaged with work 
in the non-profit sector in developing regions. Our 
aim is to utilize our professional skills to support 
underprivileged communities. Collaborative work with 
other professionals and the end users is an important 
part of every project we undertake. It is also important 
for us to share our knowledge and experiences and to 
distribute them forward. 

In a wider context, our work is related to a globally 
growing phenomenon: emerging architectural practices 
committing to global issues related to ecological 
and social sustainability. Our architectural practices 
are members in South of North, a Nordic network of 
architects working in developing environments. The 
network, founded in October 2013, has during the past 
years organized an exhibition as part of the Design Week 
in Helsinki, a roundtable discussion as a part of the 14th 
International Architecture Exhibition in Venice as well as 
several public seminars in all the Nordic capital cities.

Asante Architecture & Design
www.asante.se

Lönnqvist & Vanamo Architects
www.lovarch.se

Econef
www.econef.org

Arkitekter Utan Gränser
www.arkitekterutangranser.se

South of North
www.southofnorth.info

ABOUT THE AUTHORS


