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How building with wood can transform our  
carbon footprint.
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Our population is growing rapidly, driving such high 
demand for new buildings that we will add the equivalent 
of an entire Paris, or New York City, in new construction to 
the planet every single week for the next forty years.



A GROWING 
CONTINENT
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Over the next 40 years, ~35% of all new construction will 
occur on the African continent, where embodied carbon 
is forecast to exceed operating emissions.

Notes: OECD Pacific includes Australia, New Zealand, Japan and Korea
Source: IEA (2017), Energy Technology Perspectives 2017, IEA/OECD, Paris, www.iea.org/etp

Floor area additions to 2060 by key regions:



Buildings and construction account for 39% of global 
carbon emissions, more than any other industry.



Most cities are made from concrete and steel, which 
together account for 8% of global carbon emissions.



SOLUTION
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The materials we use to build must move away from 
mineral-based, finite materials towards bio-based, 
renewable materials.

PersPective NaTurE SuSTaiNabiliTy

per ton of material are thought to be limited to 24% for steel and 
13% for cement24, which dominate materials energy use worldwide25. 
Replacing fossil fuels by renewable energy sources will never reduce 
CO2 emissions from steel and cement manufacture to zero because 
of emissions that emanate from associated chemical reactions26: cal-
cination in cement production and use of coke from coking coal to 
reduce iron oxide in steel production. In 2014 these represented 1,320 
MtCO2 for cement and 1,740 MtCO2 for steel26. For cement produc-
tion, about 60% of the total emissions27 stem from calcination with 
some of it recaptured slowly through the subsequent carbonation of 
exposed surfaces of concrete structures and waste28.

The buildings and construction sector currently accounts 
for about half of all global steel demand29. The associated energy 
demand in steel production could be reduced by 60 to 95%30 by 
using secondary rather than primary raw materials. The supply of 
secondary materials is however limited to 30 to 40% of primary 
input31 because of the several-decade time lag between metal prod-
ucts’ first use and the end of their useful life32. The end-of-life recy-
cling rate of steel in construction is at 85% with expected efficiency 
gains of up to 90% by 205032. Further efficiency gains in steel recy-
cling will not change the magnitude of available old scrap if the steel 
demand continues to grow over the same period33.

Contemporary construction across the world has two additional 
poorly researched yet relevant impacts on the carbon cycle: first, the 

production of cement, concrete, asphalt, glass and so on requires 
vast amounts of sand extracted from beaches, rivers and seafloors; 
second, mining can lead to extensive local deforestation. The sand 
mining not only exerts substantial pressure on available deposits, 
which have become an increasingly scarce global resource, but also 
compromises the carbon uptake capacity of the aquatic ecosystems 
disturbed during extraction34. Together, the mining infrastructures 
and the development of mineral commodity supply chains are 
responsible for a disproportionate loss of forests surrounding mines 
and resulting loss of stored carbon. Mining-induced deforestation 
in Brazil alone was responsible for 9% of all Amazon forest loss in 
2005–2015: twelve-times more than the area deforested within per-
mitted mining leases35.

Therefore, the demand by the contemporary global building sec-
tor for construction materials will remain a major source of green-
house gas emissions unless appropriately addressed. Buildings, 
which are designed to stay for decades, are an overlooked opportu-
nity for long-term storage of carbon, because the most-widely used 
construction materials such as steel and concrete hardly store any 
carbon (Fig. 2).

Bio-based materials in construction as a solution
The use of roundwood (logs) or solid sawn or shaped timbers was 
part of a long, preindustrial history of buildings. Although the 
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Fig. 1 | Processes responsible for formation, depletion and potential replenishment of land carbon pool and changes in atmospheric CO2 concentrations 
over time. Left panel: over millions of years the carbon pool on land was formed and CO2 concentrations in the atmosphere slowly declined because 
of various processes including organic carbon burial, rock weathering and so on. Middle panel: urban and industrial growth prompted by the industrial 
revolution have gradually depleted land-based carbon pools and increased atmospheric CO2 concentrations. High-reaching and heavy-load-bearing urban 
buildings constructed from concrete and steel, produced with raw materials and fuels extracted from ever deeper layers of the Earth’s crust, were intensive 
in both energy consumption and greenhouse gas emissions. Right panel: cities built from bio-based materials such as engineered timber and bamboo can 
serve as constructed carbon sinks. Storing and maintaining carbon in these densely constructed carbon pools will help replenish the terrestrial carbon 
storage, thereby reducing current atmospheric CO2 levels and offsetting future emissions. Ma, million years ago.

NATuRE SuSTAiNABiLiTy | www.nature.com/natsustain

Reuse 
Only build new where essential
(e.g. conversion/renovation of old 
buildings)

Reduce 
More design, less material
(e.g. prefabrication, efficient 
structures)

Replace 
Change the actual materials we 
use to build
(e.g. use bio-based materials)

Reduce >
Store >



Sink

The Forest

Store

Manufacturing & Processing

Substitute

Buildings



CARBON
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1 m3 of wood stores 1 tonne of CO2 meaning that if we made 
90% of all new buildings from wood, we could cut global CO2 
emissions by 4% - more than the carbon footprint of flying.
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Mass timber is a recent innovation in wood products 
comprised of multiple solid wood pieces bonded 
together to create larger panels of exceptional strength.

MASS 
TIMBER
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Types of Mass Timber Global Growth Future Outlook



Mass timber is hard to set on fire, and burns slowly 
and predictably, making it a safe and robust structural 
material for urban and tall buildings.



We need to create higher value for farm forests to 
encourage more people to plant trees and reduce the 
pressures that lead to deforestation of natural forests.



SUPPLY & 
DEMAND
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Source: Gatsby Africa

Raw material supply must be planned at a regional level, 
with forest stocks and primary processing capabilities 
variable across East Africa.

Supply & Demand of Sustainable Timber
Uganda Surplus by 2030 Kenya + Uganda Supply vs. Kenya Demand (excl. CLT)
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BENEFITS
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Mass timber is an innovative new building material, 
superior to concrete and steel in many ways and a highly 
promising climate change solution.

Greater Strength

80% Lighter 20% -70% Faster Thermal Efficiency

Health Benefits
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The 50m2 prototype structure took a mere 20 hours to construct
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From the outside, the CLT can be seen alongside a thin stone exterior cladding
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Part of the interior is fitted out like a real apartment
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As a new product on the market, full CLT construction will 
cost a premium compared with traditional methods. With 
growth this superstructure cost will decrease significantly.

BUILD COST

Hybrid solutions, which merge CLT elements with traditional methods can 
lower initial costs whilst gradually introducing the product to market.

Notes:

Pricing is based on a case study of a 13-storey 
medium spec residential apartment building in 
Nairobi.

'Traditional Method' assumes a steel-
reinforced concrete (RC) frame, RC floor slabs, 
and  local quarry stone infill walling.
'Pure CLT' assumes a full CLT superstructure 
(e.g. for all walls, floors, etc).
'Hybrid Solution 1' assumes a RC and masonry 
ground floor, RC stair core, and CLT walls and 
floors for upper storeys.
'Hybrid Solution 2' assumes a RC frame with 
masonry infill, and CLT floors.
'MODUL' is BuildX's full CLT urban housing 
system and shows the potential to reduce 
a pure CLT structure with effective value 
engineering.

Lower cost of 
foundations 
due to lighter 
superstructure. 
This saving 
becomes more 
pronounced for 
taller buildings.

Higher due to gypsum 
lining required to 
underside of CLT.

Higher due to external 
cladding (e.g. brick or 
stone).

Higher due to gypsum 
lining to all interior 
walls.

Range

Mid Spec
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Building using locally-made CLT panels can be 
competitive with the mid and upper market early-on, 
whilst serving the affordable market will require scale.

BUILD COST

There are a number of cost savings which can be realised over time to help 
reduce the cost of CLT to compete in the lower-end affordable market.

Lower cost of 
foundations 
due to lighter 
superstructure. This 
saving becomes 
more pronounced 
for taller buildings.

Higher due to gypsum 
lining required to 
underside of CLT.

Higher due to external 
cladding (e.g. brick or 
stone).

Higher due to gypsum 
lining to all interior 
walls.

Notes:

Pricing is based on a case study of a 4-storey 
low spec residential apartment building in 
Nairobi.

'Traditional Method' assumes a steel-
reinforced concrete (RC) frame, RC floor slabs, 
and  local quarry stone infill walling.
'Pure CLT' assumes a full CLT superstructure 
(e.g. for all walls, floors, etc).
'Hybrid Solution 1' assumes a RC and masonry 
ground floor, RC stair core, and CLT walls and 
floors for upper storeys.
'Hybrid Solution 2' assumes a RC frame with 
masonry infill, and CLT floors.

Range

Low Spec



MARKET 
VALIDATION



Enable Public EnvironmentCoordinate Forestry Develop CLT BuildingsEstablish CLT Factory

STRATEGY
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A coordinated full value chain approach - from forest to 
building - will be required in order to transform the market 
and create an enabling environment for wood buildings.

Short Term

Mid-Long Term

Opportunity

Ugandan Plantations Prototype & BuildX Projects Political Buy-InImported CLT (South Africa)

Kenyan Plantations Green Building Market Demand Major Policy ChangesIn-Country CLT Processing

Smallholder Farm Forestry Affordable Housing Program Align to Kenya Climate GoalsExport Markets
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We are developing a flat-pack CLT urban housing concept 
with options for both affordable and middle-income 
developments as a high volume market solution.

MODUL
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Modules Apartments BuildingsAssemblyCLT Panel

Residential Project



MODUL means MOdel for Decarbonised Urban Living



THANK YOU

James Mitchell
Co-Founder & CEO

james@buildxstudio.com
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