
Mexico	City

Study areas: 

Mexico City / Mexico 
Lagos / Nigeria 

Yangon / Myanmar 

Location of the study areas 

The project area spans three continents: 
America, Africa, and Asia. For each of the three 
continents, a very large city has been chosen as 
investigation area. Mexico City in America, 
Lagos in Africa, and Yangon (Rangoon) in Asia. 
Our project focus lies on the so-called Global 
South, where the largest and fastest urban deve-
lopment takes place.

NMBU (Ås, Norway) & Leibniz University Hanover (LUH)
The Wood for the Trees 
Correlations between key building 
materials and global urban growth 

The basic project motif is the sustained growth of 
the world population and the associated massive 
urbanization. Cities will grow rapidly in the future, 
they will take up more space and be home to 
more and more people. These people need hou-
sing — flats or houses — to live in the urban 
realm. The project examines the required amount 
of selected basic building materials as well as the 
amount of land area that is necessary to accom-
modate these housings. By using three different 
building material systems — Concrete Only, Low 
Hybrid (concrete/wood), and High Hybrid (con-
crete/wood), it was examined to what extent the 
current building practice is sustainable, or whe-
ther fundamental changes should take place. 
We limited our study to the elementary building 
materials of concrete and wood, plus their 
combination (hybrid methods). It was also exa-
mined under what conditions it would be possible 
to help offsetting the carbon dioxide emissions, 
caused by construction activities, by planting 
trees. Trees are needed for construction purpo-
ses as well as for CO2 sequestration. Not to see 
the wood for the trees ... seems to be a trend-
setting concept.

The Wood for the Trees

Mexico City, Mexico

Lagos, Nigeria

Yangon, Myanmar

Lagos
Yangon	(Rangoon)



1) 
The population in the selected cities is increasing by 
2% annually (applies to all three sample cities) 

2) 
LDH: A single-family house provides 150m² 
for 4 persons 

3) 
MDH: A flat (apartment) provides 120m² 
for 4 persons 

4) 
HDH: A high-rise provides 80m² for 4 persons

Requirements Innovations
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1) 
Three building material systems: 

Concrete Only 
Low Hybrid (concrete/wood), 
High Hybrid (concrete/wood) 

2) 
Three scenarios: 

Business as usual 
Low densification 
High densification 

3) 
Three housing concepts: 

LDH: Low Density Housing 
MDH: Medium Density Housing 
HDH: High Density Housing 
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In the Concrete Only scenario, buildings 
can be built very high and an extremely 
high density can be achieved. Although 
this means that less urban space is 
used, the exclusive use of concrete 
results in considerable producing of 
greenhouse gas. 

Besides that, through the focus on con-
crete, nothing is opposed to the world-
wide, often illegal and environmentally 
harmful mining of sand (am meanwhile 
scarce resource). The Concrete Only 
scenario requires extensive tree plan-
ting to compensate for producing of 
greenhouse gas, but the trees are not 
used for timber production, directly.

Building material system 
'Concrete Only'

Photo: Rekittke, 2017



NMBU (Ås, Norway) & Leibniz University Hanover (LUH) The Wood for the Trees

In the Low Hybrid scenario (low propor-
tion of wooden construction elements, 
high proportion of concrete), buildings 
can be built higher than in the more 
wood-intensive High Hybrid scenario, 
which allows a higher density, but 
results in more emitted greenhouse 
gases due to the production of building 
material like concrete. 

The hybrid construction method allows 
reduced urban space consumption, but 
requires extensive tree planting for local 
timber production to compensate. 
Increased CO2 sequestration can be 
recorded as a positive side effect.

Building material system 
'Low Hybrid'

Photo: modulart, Labor für modulares Bauen
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In the High Hybrid scenario (high pro-
portion of wooden construction ele-
ments, low proportion of concrete), 
building and densification can be 
carried out quickly and effectively using 
modular construction methods. The 
buildings are more climate-friendly and 
can be expanded, converted or recycled 
relatively easily. 

In order to keep such building activities 
resource-saving, extensive tree planting 
must be carried out to compensate. 
These tree plantings enable increased 
CO2 sequestration, and, at the same 
time, guarantee local timber production, 
which has to increase steadily in order 
to support the sustained growth of 
urban construction activity.

Building material system 
'High Hybrid'

Photo: Mad Arkitekter, 2021

'Woho' (Berlin) will become 
Germany's highest Hybrid-Wood-Concrete-Building



01 
The accommodation of the additional population (the calculated numbers) in the cities must be fully guaranteed. 
The objectives (requirements) of the housing units must be achieved. 
02 
The land consumption must be minimized, as far as possible, in order to continue to enable vital uses such as 
agriculture etc. It must be kept in mind that, as the population increases, not only the living space but also the 
agricultural area must be expanded (expand). 
03 
It is important to identify areas inside and outside the cities that 'could potentially' be suitable as living space. 
This is the top priority. We did not have detailed (deeper) knowledge about these areas. 
04 
In addition to the area identification, it is important to consider which building material quantities are used in the 
selected scenarios. 
05 
The use of wood, as a renewable resource, should be maximized (for building). An important additional effect of 
timber plantations is the at least temporary contribution to Co2 sequestration and the climate effect achieved 
with it. Nevertheless, due to time and information limits, we did not design (position) the resulting, necessary 
tree plantations in the workshop at hand.

Workshop directions (instructions)
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Valuable space can be saved through 
new multi-storey building complexes. The 
new residential areas are being built in 
the area of the city limits and support a 
distributed growth of the city.

Location map
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Early adopter 2035Current 2020 Early adopter 2050

Late adopter 2035 Late adopter 2050

Non-adopter 2050

Low Density Housing 
Medium Density Housing 
High Density Housing 

Housing Concepts

The metropolitan area of MEXICO CITY currently 
houses around 21 million people, and there will 
be around 16 million more inhabitants by 2050. 
Due to the scarcity of space and unfavourable soil 
conditions for the construction of buildings, the 
extreme expansion of the city is a challenging 
task. The failed new airport, whose construction 
was unexpectedly stopped, because the ground 
conditions have proven to be unsuitable for 
successful airport operations, offers a large de-
velopment potential. The topography plays a 
further limiting role for the urban development of 
Mexico City. Many peripheral areas are not buil-
dable due to their topographical situation. A com-
parable irreclaimability applies to the agricultural 
areas in the south, which have to supply a large 
part of the population of Mexico City. As can be 
seen on the maps, the geodesign process takes 
place mainly in the east of the city. 

The agricultural areas in the south are 
built to save space as much as possible. 
The new building areas will be spread out 
as widely as possible. The fallow airport 
areas are also being built on in a distribu-
ted manner, as the building ground is not 
overly stable.

The largest new building complexes will 
be placed on the fallow airport site, but 
the ground conditions must be streng-
thened beforehand. Some agricultural 
areas in the south are being abandoned 
for the purpose of new building develop-
ments.

Mexico City 
Building Material System: 

High Hybrid



The new living space is concentrated on 
the airport and the agricultural areas to 
the south. The majority of the houses are 
multi-storey residential units that are 
made from more concrete than wood.

Location map
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Early adopter 2035Current 2020 Early adopter 2050

Late adopter 2035 Late adopter 2050

Non-adopter 2050

Low Density Housing 
Medium Density Housing 
High Density Housing 

Housing Concepts

The metropolitan area of MEXICO CITY currently 
houses around 21 million people, and there will 
be around 16 million more inhabitants by 2050. 
Due to the scarcity of space and unfavourable soil 
conditions for the construction of buildings, the 
extreme expansion of the city is a challenging 
task. The airport, whose complex new construc-
tion was unexpectedly stopped, because the 
ground conditions have proven to be unsuitable 
for successful airport operations, offers a large 
development potential. The topography plays a 
further limiting role for the urban development of 
Mexico City. Many peripheral areas are not buil-
dable due to their topographical situation. A com-
parable irreclaimability applies to the agricultural 
areas in the south, which have to supply a large 
part of the population of Mexico City. As can be 
seen on the maps, the geodesign process takes 
place mainly in the east of the city. 

The residential areas are concentrated in 
the north and west of the city, until 2050 
the land consumption will increase 
sharply, as only a few dense residential 
areas will be realized.

The use of space and materials increases 
sharply and leads to an excessive loss of 
free space in the area of the city limits of 
Mexico City. The agricultural areas in the 
south are disappearing completely.

Mexico City 
Building Material System: 

Low Hybrid



The space consumption is low, but the 
material consumption (sand) increases 
sharply, since the buildings are only made 
of concrete. The buildings are primarily 
planned in the area of the airport site. 
However, the areas must first be made 
suitable for building.

Location map
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Early adopter 2035Current 2020 Early adopter 2050

Late adopter 2035 Late adopter 2050

Non-adopter 2050

Low Density Housing 
Medium Density Housing 
High Density Housing 

Housing Concepts

The metropolitan area of MEXICO CITY currently 
houses around 21 million people, and there will 
be around 16 million more inhabitants by 2050. 
Due to the scarcity of space and unfavourable soil 
conditions for the construction of buildings, the 
extreme expansion of the city is a challenging 
task. The airport, whose complex new construc-
tion was unexpectedly stopped, because the 
ground conditions have proven to be unsuitable 
for successful airport operations, offers a large 
development potential. The topography plays a 
further limiting role for the urban development of 
Mexico City. Many peripheral areas are not buil-
dable due to their topographical situation. A com-
parable irreclaimability applies to the agricultural 
areas in the south, which have to supply a large 
part of the population of Mexico City. As can be 
seen on the maps, the geodesign process takes 
place mainly in the east of the city. 

The low-density areas are increasing 
rapidly and are increasing land 
consumption in the east of the city. 
Material consumption is also increasing 
due to the increased number of 
residential units in low-density 
construction.

Most of the open spaces around the city 
are occupied by low-density housing. The 
material consumption of sand continues 
to increase sharply. The green areas in 
the south are heavily developed.

Mexico City 
Building Material System: 

Concrete Only



In the early adopter scenario, higher 
buildings are mainly being placed in a 
south-westerly location in order to be able 
to save material through a hybrid 
construction method. In the northern 
location, houses are foreseen that are 
built in a lower construction method.

Location map
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Early adopter 2035Current 2020 Early adopter 2050

Late adopter 2035 Late adopter 2050

Non-adopter 2050

LAGOS is currently the largest city in Nigeria. 
The city has around 14 million inhabitants and is 
expected to grow of around 12 million additional 
inhabitants by 2050. This calculation is based on 
an average growth of 2% per year. 

Lagos is limited by its coastal location and can 
only continue to grow inland. In addition, there is 
the topography, which does not allow settlement, 
in many areas. The city currently has relatively 
few high-rise buildings, most buildings have a 
maximum of 5 floors. The city is divided into 16 
areas (units) and is therefore widely distributed. 

In the geodesign process, an attempt was made 
to close the larger gaps between the individual 
sub-areas in order to use existing space and not 
having to venture into the adjacent mountains. 

In the late adopter scenario, taller buil-
dings are planned in the southern areas 
of Lagos in order to fully utilize the availa-
ble space in these areas. In addition, this 
area is one of the few that would allow 
such buildings to be erected due to its 
topography.

In the non-adopter scenario, the currently 
available space in Lagos is completely 
used up. In addition, there is the large 
consumption of sand due to conventional 
construction with only concrete. 
The space and material consumption will 
therefore be extremely large, up to the 
year 2050.

Low Density Housing 
Medium Density Housing 
High Density Housing 

Housing Concepts

Lagos 
Building Material System: 

High Hybrid



In the early adopter scenario, the taller 
buildings are relocated to the south. The 
land consumption decreases as the 
population can be accommodated in 
higher buildings. The consumption of 
sand increases slightly here.

Location map
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Early adopter 2035Current 2020 Early adopter 2050

Late adopter 2035 Late adopter 2050

Non-adopter 2050

LAGOS is currently the largest city in Nigeria. 
The city has around 14 million inhabitants and is 
expected to grow of around 12 million additional 
inhabitants by 2050. This calculation is based on 
an average growth of 2% per year. 

Lagos is limited by its coastal location and can 
only continue to grow inland. In addition, there is 
the topography, which does not allow settlement, 
in many areas. The city currently has relatively 
few high-rise buildings, most buildings have a 
maximum of 5 floors. The city is divided into 16 
areas (units) and is therefore widely distributed. 

In the geodesign process, an attempt was made 
to close the larger gaps between the individual 
sub-areas in order to use existing space and not 
having to venture into the adjacent mountains. 

In the late adopter scenario, land con-
sumption is increasing in the north of the 
city as more people are accommodated in 
low-density housing. In the south, mixed 
density and high density housing will 
continue to be used.

In the non-adopter scenario, the use of 
space and materials has risen sharply. 
The new living spaces are mainly to be 
found in the north and south of the city. It 
becomes clear that there is a problem of 
space in the metropolitan area.

Low Density Housing 
Medium Density Housing 
High Density Housing 

Housing Concepts

Lagos 
Building Material System: 

Low Hybrid



In the early adopter scenario, the higher 
buildings are located in the south to 
relieve the city center. Furthermore, the 
resources can be bundled and only 
transported to one location. The city is 
growing slower in terms of area.

Location map
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Early adopter 2035Current 2020 Early adopter 2050

Late adopter 2035 Late adopter 2050

Non-adopter 2050

LAGOS is currently the largest city in Nigeria. 
The city has around 14 million inhabitants and is 
expected to grow of around 12 million additional 
inhabitants by 2050. This calculation is based on 
an average growth of 2% per year. 

Lagos is limited by its coastal location and can 
only continue to grow inland. In addition, there is 
the topography, which does not allow settlement, 
in many areas. The city currently has relatively 
few high-rise buildings, most buildings have a 
maximum of 5 floors. The city is divided into 16 
areas (units) and is therefore widely distributed. 

In the geodesign process, an attempt was made 
to close the larger gaps between the individual 
sub-areas in order to use existing space and not 
having to venture into the adjacent mountains. 

In the late adopter scenario, land con-
sumption is increasing sharply. In the 
north and east in particular, low-density 
housing takes up a lot of space. At the 
same time, the sand consumption of the 
construction measures increases due to 
the exclusive use of concrete.

In the non-adopter scenario, the land 
consumption is the greatest. There will be  
hardly any open space that can be used 
in the future. This also results from the 
topographical location, which limits the 
open spaces around Lagos.

Low Density Housing 
Medium Density Housing 
High Density Housing 

Housing Concepts

Lagos 
Building Material System: 

Concrete Only



In the early adopter scenario, new buil-
ding complexes are largely concentrated 
in or near the city centre. For these struc-
tural measures, existing green areas 
(undeveloped areas) must be converted.

Location map
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Early adopter 2035Current 2020 Early adopter 2050

Late adopter 2035 Late adopter 2050

Non-adopter 2050

About 11 million people currently live in the 
Yangon metropolitan area. It is to be expected 
that another 13 million people will live in the Asian 
city by 2050. Due to its already very dense 
development and geographical limitations, the 
potential of this city initially seems to be largely 
exhausted. 

Remaining inner-city areas can be increasingly 
compacted, but care must be taken to preserve 
valuable green areas and parks. Further densi-
fication potential can be found in the west of the 
city, on the other side of the river, and in the 
north-east near large production areas. These 
give way in the planning scenarios due to the 
extreme population pressure and will be relocated 
to the new outskirts. 

In the late adopter scenario, medium-
density living spaces are being outsour-
ced somewhat from the city centre. As 
well as low-density residential complexes, 
which will be relocated to the city limits by 
2050, in order to take the pressure off the 
city centre.

Providing low-density living space is the 
greatest challenge in the non-adopter 
scenario. The necessary large areas are 
actually needed for agriculture and supply 
the population with food and other raw 
materials. 

Low Density Housing 
Medium Density Housing 
High Density Housing 

Housing Concepts

Yangon 
Building Material System: 

High Hybrid



In the early adopter scenario, due to the 
increased use of higher buildings, the city 
centre is being expanded, and the city is 
growing relatively evenly. The taller buil-
dings are mainly positioned in the north of 
the city.

Location map
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Early adopter 2035Current 2020 Early adopter 2050

Late adopter 2035 Late adopter 2050

Non-adopter 2050

About 11 million people currently live in the 
Yangon metropolitan area. It is to be expected 
that another 13 million people will live in the Asian 
city by 2050. Due to its already very dense 
development and geographical limitations, the 
potential of this city initially seems to be largely 
exhausted. 

Remaining inner-city areas can be increasingly 
compacted, but care must be taken to preserve 
valuable green areas and parks. Further densi-
fication potential can be found in the west of the 
city, on the other side of the river, and in the 
north-east near large production areas. These 
give way in the planning scenarios due to the 
extreme population pressure and will be relocated 
to the new outskirts. 

In the late adopter scenario, space con-
sumption is increasing due to increased 
low-density housing. At the same time, 
material consumption is also increasing, 
as more sand and wood are used for the 
low-density construction.

In the non-adopter scenario, the available 
free space in the north and west of the 
city is being used up and consumed for 
low-density housing. The consumption of 
materials for building with concrete has 
grown considerably. 

Low Density Housing 
Medium Density Housing 
High Density Housing 

Housing Concepts

Yangon 
Building Material System: 

Low Hybrid



The early adopter scenario shows that the 
city is growing in northern areas. The 
consumption of open spaces is minimized 
through the construction of high-density 
housing. 

Location map
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Early adopter 2035Current 2020 Early adopter 2050

Late adopter 2035 Late adopter 2050

Non-adopter 2050

About 11 million people currently live in the 
Yangon metropolitan area. It is to be expected 
that another 13 million people will live in the Asian 
city by 2050. Due to its already very dense 
development and geographical limitations, the 
potential of this city initially seems to be largely 
exhausted. 

Remaining inner-city areas can be increasingly 
compacted, but care must be taken to preserve 
valuable green areas and parks. Further densi-
fication potential can be found in the west of the 
city, on the other side of the river, and in the 
north-east near large production areas. These 
give way in the planning scenarios due to the 
extreme population pressure and will be relocated 
to the new outskirts. 

In the late adopter scenario, low-density 
housing is increasingly being used in 
Yangon. This increases land consump-
tion, which means that the land in western 
Yangon is heavily used. 

In the non-adopter scenario, the free 
areas in the north and east have shrunk. 
The use of sand has risen sharply due to 
building with concrete. The building 
material wood does not play a role. 

Low Density Housing 
Medium Density Housing 
High Density Housing 

Housing Concepts

Yangon 
Building Material System: 

Concrete Only



SDG 2020
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Early adopter 2050

Late adopter 2050

Non-adopter 2050

Early adopter 2035

Late adopter 2035

In particular, the SDGs that contribute to human well-being are signi-
ficantly improved in the Early Adopter Scenario. The cities increase 
their attractiveness due to a sustainable approach. The positive 
changes in this scenario mainly affect goals 8 and 9 — Decent Work 
and Economic Growth / Industry, Innovation and Infrastructure. 
SDG 3 will be particularly improved — Good Health and Well-being. 
Overall, this scenario improves most of the SDGs.

SDG 6 — Clean Water and Sanitation — is met most in the Late 
Adopter Scenario. It is evident that the scenario results in positive 
effects, in areas of human well-being.

The Non-Adopter Scenario favours some SDGs to a certain extent. 
This may be surprising on first sight, but we have to consider that an 
unchanged urbanization practice will have long-term negative effects 
on the SDGs.

Le
ge

nd



Each housing concept (LDH: Low Density Hou-
sing; MDH: Medium Density Housing; HDH: High 
Density Housing) is assigned a maximum num-
ber of floors. The number of floors is highest in 
the high density concept. Lowest in the low 
density concept. The number of floors varies in 
the respective building material system (Con-
crete Only; Low Hybrid (concrete/wood); High 
Hybrid (concrete/wood)).
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The consumption of sand depends on the 
number of floors and the construction method. 
The higher a building is, the more sand is 
required for its construction.

In the Concrete Only system, only sand is used 
for the concrete, therefore no wood is required 
for the actual building construction. In the low 
hybrid and high hybrid systems, the wood 
requirement is correspondingly higher.

Floors

Sand

Trees

Land required

Sand required

Trees required

Project-level assessment
High HybridConcrete Only Low Hybrid Resources needed
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In the early adopter scenario, 10% of the addi-
tional population is housed in low density hou-
sing, 50% in medium density housing and 
40% in high density housing. 

Due to the high proportion of medium density 
and high density housing, the space 
consumption is reduced in this scenario.

Early adopter scenario

(Designed) Distribution of additional population to housing concepts (LDH: Low Density H. / MDH: Medium Density H. / HDH: High Density H.)

Late adopter scenario Non-adopter scenario

In the late adopter scenario, 30% of the addi-
tional population is housed in low density 
housing, 60% in medium density housing and 
10% in high density housing. 

Due to the high proportion of medium density 
housing, space consumption will increase 
sharply in this scenario.

In the non-adopter scenario, 60% of the addi-
tional population is housed in low density 
housing, 35% in medium density housing and 
5% in high density housing. 

Due to the high proportion of low density 
housing, the space consumption will be 
highest in this scenario.
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Conclusion
The diagram shows the two concepts and 
scenarios that, from the perspective of the 
SDGs, play the greatest role (have the grea-
test impact) with regard to the internationally 
valid climate goals: 

1.) Low Density Housing + Low Hybrid 
building material system 
2.) High Density Housing + High Hybrid 
building material system 

The disadvantages of low-density housing in 
relation to high-density housing — based on 
land consumption — turned out to be less 
evident than expected. In stark contrast, 
however, is the considerable inequality in the 
consumption of sand and wood. 

It is important to minimize global sand con-
sumption, because it is a largely finite re-
source. Wood, as a renewable resource, 
should be used more for building. An impor-
tant additional effect of timber plantations is 
the at least temporary contribution to Co2 se-
questration and the climate effect achieved 
with it.



The Geodesign workshop had been conducted under 
the aegis of the Institute of Landscape Architecture, 
Leibniz University Hanover. 

Key software: 
Geodesign Hub 
www.geodesignhub.com 

Project lead: 

Adrian Lichnowski 
Associate lecurer, Leibniz University Hanover 

Hrishikesh Ballal 
ManagingDirector, GeodesignHub, Dublin 

Jörg Rekittke 
Associate Professor 
Norwegian University of Life Sciences 
School of Landscape Architecture 

Workshop team: 

Julia Theis 
Daniel Deubner 
Maximilian Godt 
MLA students, Leibniz University Hanover 

Project Participants Supporting Materials
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