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Abstract: This paper provides an overview of the key aspects discussed during a workshop on timber
construction in Dar es Salaam, Tanzania. East Africa is a rapidly growing region with high population growth
and a substantial demand for housing. Given that forests and woodlands broadly cover the country,
standardised timber construction with high prefabrication could present valuable chances. Despite the region's
high potential for timber construction, modern timber construction is almost non-existent. Therefore, numerous
political, socio-economic, educational and technical developments are still necessary. This situation presents
plenty of opportunities for research cooperation, ranging from the fields of forestry, wood science and

technology to architecture and social sciences.
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In April 2025, the workshop “The Beauty of Building
with Timber” took place in Dar es Salaam.
Researchers from Germany and Tanzania, as well
as students, government representatives and
industry partners from Tanzania, participated.
Topics discussed included the current state of
housing, the role of timber construction in East
Africa, and opportunities for research and
development.

1 — Building sector and housing
1.1 — Population growth and housing shortage

The population in the United Republic of Tanzania
is growing rapidly. According to current predictions,
the population of over 61 million (as of 2022) will
almost double by 2050 [1]. If the population growth
rate remains that high and people continue to
migrate to cities in search of work, Dar es Salaam
could be among the 10 largest cities in the world by
2100 [2]. This rapid development also entails a
significant demand for housing. Currently, there is
an estimated housing deficit of approximately three
million units, and the demand grows annually by
around 200,000 units [3].

Due to these developments, it is estimated that by
2040, 70 % of Africa's building stock will have yet to
be constructed. A high proportion of these additional
residential buildings are projected to occur in urban
areas and existing informal settlements. [4]

Another issue is that approximately 25-30 % of
Tanzania’s inhabitants live in poverty and lack
access to education. With a median income of about
1,000 USD per person per year, many residents
cannot afford appropriate formal housing. [5]

1.2 — Residential construction

Multi-story residential buildings make up only a
small portion of the building stock in Tanzania. In
fact, 94.4 % of all residential buildings are single-
story, and 98.2 % contain only a single residential
unit [6]. These buildings are usually self-constructed
by the owners on purchased land or land owned by
the state. However, these areas are frequently
characterised as informal settlements, meaning
areas without access to infrastructure such as
wastewater management systems. As a result, only
72.6 % of all buildings have road access, 51.6 %
are supplied with electricity, and only 24.9 % have
access to fresh water [6].

Due to self-construction, buildings in informal
settlements are often constructed without planning
by educated engineers or architects. Primarily, clay
bricks (burnt or sun-dried), stone blocks, and sand-
cement blocks are used as building materials. The
roofing is typically made of iron sheets. Timber
planks, along with bamboo poles, are used as
construction materials in 16.4 % of walls or as
substructures for roofs [6].

2 — Wood and Timber in Tanzania
2.1 — Wood production

Forest and woodlands cover 55 % of Tanzania’s
total land area. National parks protect some of these
ecosystems. The total area of plantation forests,
including state-owned and private plantations, is
estimated at approximately 325,000 hectares.
About 65 % of these are planted with pine (Pinus
patula), 20 % by eucalyptus (Eucalyptus grandis)
and smaller areas of teak and black wattle. [7]
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Figure 1: Pine plantation in Tanzania (Photo: Stephan Birk)

A typical pine plantation can be seen in Figure 1.
However, the forest sector is under pressure. For
small forest owners, using their land for agriculture
or fruit cultivation is often more economically viable.

2.2 — Wood utilisation

Of the wood harvested annually, around 85 % is
processed into firewood and charcoal. This is
primarily due to the fact that over 80 % of the local
population uses wood and charcoal as their primary
source of energy for cooking [5]. The remaining
harvested wood is mainly used for furniture
manufacturing, construction materials, packaging
and paper industry or is exported. [8]

2.3 - Wood quality

Under tropical conditions in Tanzania, pine trees
grow with an annual ring width of up to 1 cm. This
means that the trunks reach maturity earlier, but it
also results in a higher proportion of less dense
earlywood. Therefore, Tanzanian pine (Pinus
patula) was studied at the Technical University of
Munich for use in construction. The wood was
graded according to German and European
standards and tested for properties such as tensile
strength, bending strength (see Figure 2),
delamination, finger jointing, fire resistance, and
moisture behaviour [9]. The results show that the
mechanical properties are sufficient for use in

Figure 2: Four-point bending test of Tanzanian pine [9]
(Photo: Lucas Viereck)
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construction, even though they are lower than those
of Central European softwoods. A more detailed
report on the mechanical properties can be found in
[9]. Possible applications include light frame walls or
Brettstapel ceilings. Further studies are necessary.

2.4 - Engineered Wood Products

Currently, only a small proportion of engineered
wood products (EWP) is manufactured from
indigenous Tanzanian woods. Across Tanzania,
approximately 20 factories produce veneer sheets,
plywood and marine boards, manufacturing block
boards, finger-jointed boards and fiber boards [10].
MDF factories are presently established. However,
there is no production of other essential EWPs for
timber construction, such as finger-jointed solid
wood, glued laminated timber, or cross laminated
timber. Consequently, the current demand for
EWPs is met through imports. [8]

3 — Timber construction
3.1 — Current status in Tanzania

Multi-story timber construction is almost non-
existent in East Africa. So far, there are only a few
pilot projects driven by private investors in Tanzania
and Kenya. The cross laminated timber and glue
laminated timber used in these projects mostly
come from Europe or, in some cases, South Africa.
As a result, the housing units created are not
affordable to the average Tanzanian citizen.

3.2 — Potential of Timber Construction

Wood resources are already available locally in
Tanzania and have the potential for further
development. If the means are available to reduce
the amount of wood that is burned directly, these
resources could be utilised as timber for the building
sector. With its high degree of prefabrication, multi-
story timber construction can significantly contribute
to creating many housing units in a short period of
time. Therefore, the EWPs as construction material
must be available locally. If EWPs made from local
wood could be used in standardised processes,
housing can be created quickly and, above all,
affordably for the average residents of Tanzania.

4 — Research and Development

For these developments to occur, extensive
research and development are necessary. Political
and socio-economic advancements are required to
lead to long-term improvements in living standards,
which would decrease informal housing and wood
utilisation through burning.

Architecture must address questions in various
areas such as affordability, social dynamics, urban
planning, housing typologies, climate adaptability,
energy efficiency, and more. In addition, concepts
for the financing of housing must be developed. The
provision of affordable housing and the preservation
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of social infrastructure must be prioritised. The goal
must be to create a fundamental social desirability
and demand for timber buildings. This would also
drive the demand for wood materials, leading to the
emergence of a new local timber value chain. The
development of a commercial forestry sector and
EWP industry has the potential to generate new
jobs and provide economic benefits through
increased exports.

A sustainable forestry management system is
essential to provide ecologically and economically
the required resources. Establishing this industry
requires research in the field of wood science and
technology.

Knowledge and skills must be developed at all
levels, and misconceptions and doubts about timber
construction must be overcome. The relevance
must be recognised as a political interest, initiating
support measures and development steps.
Forestry, sawmills, carpentry, and timber
construction companies are necessary to enable
production and disseminate knowledge by training
new skilled workers. At the same time, training
professionals such as planners, architects,
engineers, foresters, and craftsmen is of great
importance. Consequently, study programmes and
courses must be established at schools and
universities to impart knowledge about wood and
timber. At the same time, research institutions must
continue to collaborate, develop, and improve
timber products made from native Tanzanian wood.

5 — Conclusion

The workshop held in Dar es Salaam was an
important step towards a sustainable timber value
chain in Tanzania. It facilitated the establishment of
national and international contacts, the exchange of
knowledge, and the development of a
comprehensive understanding of the current state.
It became clear that the potential is fundamentally
present. However, large-scale developments are
necessary and require time and effort.

This opens a multitude of research fields and
questions. Their exploration can be carried out in
close cooperation between European and East
African universities, research institutions, and
industry partners, bringing together different
perspectives and experiences on housing and
timber construction.

6 — Acknowledgement

The workshop was organised by the Technical
University of Munich, in collaboration with the Ardhi
University. Thanks to the TUM Global Incentive
Fund, all participants had the opportunity to
exchange experiences and knowledge. We extend
our gratitude to our hosts and partners from Ardhi
University and Sokoine University of Agriculture for
the open exchange.

7 — References

[11 The United Republic of Tanzania (URT),
Ministry of Finance, Tanzania National Bureau
of Statistics and President’'s Office - Finance
and Planning, Office of the Chief Government
Statistician, Zanzibar: The 2022 Population
and Housing Census: National Population
Projections Report, 2023 to 2050, Tanzania,
2024.

[2] D. Satterthwaite: Will Africa have most of the
world’s largest cities in 21007, Environment &
Urbanization, 29(1), pp. 217-220, 2017, doi:
10.1177/0956247816684711.

[31 E. M. Kwanama: The present housing
challenge in Tanzania and efforts towards
provision of affordable housing, 28" National
Conference 2015 of The Institution of
Engineers, 2015.

[4] United Nations Environment Programme:
2022 Global Status Report for Buildings and
Construction: Towards a Zero-emission,
Efficient and Resilient Buildings and
Construction Sector, Nairobi, 2022.

[5] The United Republic of Tanzania (URT),
Ministry of Finance, Tanzania National Bureau
of Statistics and President’s Office - Finance
and Planning, Office of the Chief Government
Statistician, Zanzibar: The 2022 Population
and Housing Census: Tanzania Basic
Demographic and Socio-Economic Profile
Report, Tanzania, 2024.

[6] The United Republic of Tanzania (URT),
Ministry of Finance, Tanzania National Bureau
of Statistics and President’s Office - Finance
and Planning, Office of the Chief Government
Statistician, Zanzibar: Tanzania Building
Census 2022 - Basic Statistics Report,
Tanzania, 2024.

[71 C. Held, P. Jacovelli, G. Techel, L. Nutto, G.
Wathum, and N. Wittmann: Tanzanian Wood
Product Market Study - Final report for the
Forestry Development Trust, unique land use
GmbH, 2017.

[8] J. Chenga and A. Mgaza: Timber Trade
Dynamics - A preliminary review of Tanzania’s
domestic trade in timber, TRAFFIC, Dar es
Salaam, Tanzania, 2016.

[91 L. Viereck and A. Kovryga: Research on
Tanzanian Pine for the Use in Construction,
Technical University of Munich, 2024.

[10] The United Republic of Tanzania (URT),
Ministry of Natural Resources and Tourism,
Tanzania: National Forest Policy
Implementation Strategy (2021-2031), 2021.

46



