Embodied Energy
Material List.

Below is a list of common building materials and the embodied energy of each material.
Embodied energy is the total energy required for the extraction, processing, manufacture
and transportation of materials and products, in this case supplied for building and
construction. Embodied energy is measured as the quantity of non-renewable energy per unit
of material, component or system. It is expressed below in megajoules (M)) per unit weight (kg).
For this list, we have considered that low embodied energy materials have an embodied energy

of 10 mj/kg or less, in relation to the material density that would be used in an average build.

These materials have been highlighted in green. Materials with an embodied energy of 50

mj/kg or more have been highlighted in orange.

What must be taken into consideration is the embodied energy in relation to the material’s
density. For example, in the list below, concrete shows a low embodied energy. Because of the
material’s density, for 1kg of concrete, the volume is very small. This means, the amount of
concrete required for an average building is significant, upwards of 1000kg. Therefore, the low
embodied energy figure when applied across the total cubic area of concrete actually represents
a high embodied energy total.

To note: Aluminium frame shows a high embodied energy of 170 EE Mj/Kg, but the volume of
aluminium in a window frame is quite small. If thermally broken it performs well for thermal
efficiency and has little to no ongoing maintenance. Aluminium can also be recycled.

As well as the embodied energy of each of these materials, other aspects need to be considered,
such as cost, performance, repurpose, sourcing and longevity. We have used symbols to
represent these areas of consideration where applicable, please refer to the adjacent key:
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*all costs of materials can vary.
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*all costs of materials can vary.
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*all costs of materials can vary.
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