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How green is bamboo? sceptics  
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How green is bamboo? believers  
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Sustainability as principle – the MOSO case 

•  Proof: Increasing importance of ecolabels & 
environmental assessments 
–  FSC (forestry) 
–  BREEAM & LEED (green building) 
–  C2C, Svanen, Blaue Engel, etc (material health) 
–  VOC and formaldehyde (indoor emissions) 
–  LCA & carbon footprint 
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LCA – carbon footprint 
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Green Credentials over Life Cycle 

•  For full picture of environmental impact: 
•  Analyse complete life cycle from ‘Cradle till Grave’: 
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Measuring environmental impact 

•  Based on MOSO production chain – best practice 
•  2010: LCA & carbon footprint executed by TU Delft 
•  2014: Update (new products, latest production figures) 
•  ISO 14040 & 14044 compliant 
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Bamboo X-Treme Production 

Thermally modified bamboo strips 
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Bamboo X-Treme Production 

Pressing 
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Emissions per Process 

•  3 main production technologies:  
–  Laminated strips (sidepressed / 

plain pressed) 
–  Compressed strips – Strand 

Woven Bamboo (high density) 
–  Flattened bamboo (MOSO 

Bamboo Forest) 
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•  Example: Flattened bamboo (MOSO Bamboo Forest) 
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Carbon Sequestration – Product level 
 

 •  Bamboo absorbs CO2 during growth – locked in plantation / forest 
•  CO2 locked in the material during Use phase 
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Carbon footprint Bamboo - Assumptions 
•  At end of life:  

–  Dump: 10%  
–  Incineration for bioenergy: 90%  
–  For Netherlands credible assumption  
–  Based on Eco-invent v3.1 & Idemat 2015 
–  Result: credit 0,704 kg CO2 / kg  
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•  Optional credit for temporary storage in some LCA systems     

(ILCD, PAS 2050: 2011) > not very realistic 
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Carbon Sequestration – Global level 
The human role of the CO2 emissions is three-fold (period 2000-2010): 
•  6.4 Gt carbon emissions per year caused by burning of fossil fuels 
•  1.93 Gt carbon emissions per year caused by deforestation  
•  0.85 Gt carbon sequestration per year by re-growth of forests 
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Carbon footprint Bamboo - Assumptions 
•  Global carbon sequestration driven by increasing demand 
•  Market growth: 20-25% 
•  Actual Moso resource surface growth 2004-2011: 5,5% annual growth 
•  Carbon store Moso plantation 55 tC/ha (Zhou and Jiang 2004); 
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Carbon footprint Bamboo - Results 
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•  CO2 neutral over full life cycle (all solid MOSO bamboo materials) 
•  Credits for carbon sequestration and green electricity production 

compensate emissions by transport, energy and glue 

 

 
 
 

 
 

 

LCA & Carbon Footprint - Results 
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•  Compared to other commonly used building materials 
•  Carbon footprint per cubic meter material 

•  Bamboo materials & softwood outperform hardwood, plastics & metals 
•  Flattened bamboo most sustainable option available 
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Carbon footprint - Excluded 
 

 
•  Annual yield = additional benefit excluded in LCA 

 
•  Additional growth related environmental benefits vs wood:  

–  annual harvesting provides better growth > no deforestation 
–  reforestation on degraded land possible 
–  short establishment timeh 
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Points for improvement 

•  Energy (52-63%):  
•  Higher energy efficiency; e.g. co-generation electricity & heat 
•  Sustainable energy; e.g. PV panels on factory 

•  Transport 
•  International (15-25%): closer sourcing (e.g. Africa, Latin America) 
•  National (10%): larger and more efficient trucks (e.g. EURO 5) 

•  Resins (3-16%) 
•  More formaldehyde free resins (e.g. EPI) 
•  Use of fully biobased resins 
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Some final thoughts (i) 

•  Bamboo stem interesting only in the countries of harvest 
–  From market perspective 
–  From carbon footprint perspective due to inefficient seatransport: 

•  Bamboo stem used locally: 0,19 kg CO2 / kg stem (cradle to gate) 
•  Bamboo stem used in Europe: 1,45 kg CO2 / kg stem (cradle to 

gate) 
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Some final thoughts (ii) 

•  Sell the green story well, but only when it is complete 
and correct (no copy – paste) 
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Some final thoughts (ii) 

•  Sell the green story well, but only when it is complete 
and correct (no copy – paste) 

•  Make bamboo more mainstream à inclusion in 
standards for quality, health, environment (CE, ISO, 
FSC, IPCC)  



11/12/15 

The timber of the 21st century… 
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More information?  

•  INBAR Technical Report no. 35 
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Questions? 
 

   
   
   
   
     sustainability@moso.eu 
     p.vanderlugt@tudelt.nl    


