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Presentation outline:

Importance of embodied carbon and energy

Natural Building Materials

Two LCA case studies:
• BaleHaus (prefabricated straw bale housing)
• Rammed earth

Some thoughts for users of LCA data
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Importance of Embodied Carbon

• Total carbon contribution from existing and 
new buildings is around 40-50% of the EU's 
footprint, of which around one third of the 
total can be attributed to the housing sector.

• Construction industry is responsible for around 
10% of all UK greenhouse gas emissions. 
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Balance between Embodied Carbon and Operational Carbon

2010

2020 
predicted

Ref. Sturgis Associates – Indicative whole life carbon emissions



AMANAC – CSA
LCA Workshop

Athens, 19th May 2016

http://www.techniker.co.uk/projects/detail.cfm?iProject_id=128&sMedia=image&iMedia_id=1027
http://www.techniker.co.uk/projects/detail.cfm?iProject_id=128&sMedia=image&iMedia_id=1027
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The Inventory of Carbon and Energy (Hammond and Jones, 
University of Bath)
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Natural building materials:

Inorganic materials
• Natural stone
• Earth construction

Renewable plant based materials
• Timber and wood based products
• Crop co-products: straw; hemp shiv
• Fibres: hemp; flax, sisal, kenaf
• Bamboo; reeds

Animal based products
• Sheep’s wool
• Fibres (horse hair)
• Blood, casein, urine, excrement
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Adobe
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Rammed earth
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Clay 
plasters
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Straw bale
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Straw bale
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Hemp-lime
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The attractions of using natural building materials 
include:

• Lower environmental impact (lower embodied 
carbon)

• Healthier buildings

• Improved building environmental performance

• Greater use of renewable resources

• Reduced waste

How can we be confident about these claims without LCA?
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Balehaus
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Figure 33: Cradle-to-dismantling environmental impacts of BaleHaus and the conventional building (B&B). (CML impact assessment method) 
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Outcomes:

• BaleHaus has a global warming potential that is almost 
half that of the conventional brick & block building during 
its construction and use.

• Most of the impacts arise during the use phase of both 
buildings. In BaleHaus, around 30% of the use-phase 
global warming potential is due to heating energy 
consumption, and 65% is due to working of equipment, 
lights, and use of domestic hot water.
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Rammed earth
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6.1.4 Cement stabilisation 

Comparing product stages;  Method: BRE 2007 method v1.7 + AUB Impact +u+GWP V1.10 /  European Ecopoints / single score
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Figure 15: Generic wall cradle-to-dismantling analysis comparing cement stabilisation 

percentages 
 

Figure 15 shows that there is a linear relationship between percentage increase in cement 
and number of eco-points. The increase is 0.015pts per percent cement increase. 

Comparing 1 p 'Generic wall 1900kg/m3 sodium silicate', 1 p 'Cement stabilisation 1%', 1 p 'Cement stabilisation 2%' and 1 p 'Cement stabilisation 3%';  Method: BRE 2007 method v1.7 + AUB Impact +u+GWP V1.10 /  European Ecopoints / single score
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Figure 16: Cradle-to-dismantling analysis comparing sodium silicate treatment and cement 

stabilisation 
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Use of LCA data:

• Access to reliable data for generic (early stage) decision-making 
remains a concern.

• Concerns about over simplification and transparency of LCA 
(Green Guide to Specification).

• Concerns about assumptions for building life-span and end of life 
scenarios.

• Cost of undertaking product LCA.

• Consistent baseline comparators needed.

• Sensitivity analysis of data suggests significant uncertainty over 
findings remains.

• Reliable light touch approach needed.

• The more processing a material undergoes, then the scope for 
greater impact.
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Spot the difference…
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