
Careful and informed selection of construction 
materials used to build a dairy can reduce its 
environmental impact without adding to the cost.

n	 Consider information on life cycle assessment 
and embodied energy when choosing construction 
materials.

n	 aim for sheds that can be built to last and adaptable 
to future changes – reduce, re-use and recycle 
where possible.

When investigating different options for construction 
materials, familiarity with the concepts of life cycle 
assessment and embodied energy is useful.

Life cycle assessment 
information
The environmental impacts of a 
particular construction material 
are often not readily apparent 
as they may occur far from 
where the product is used. also, 
manufacturing processes may not 
be considered by the end user.

a life cycle assessment (lCa) is a 
tool that looks at the environmental impact a material 
has from the “cradle to the grave”. The assessment can 
be applied to an individual material (e.g. steel sheeting) 
or a whole product (e.g. dairy shed).

an lCa considers all steps along the way:

n	 extraction, processing and manufacture of the raw 
materials;

n	 transportation;
n	 service life and maintenance requirements; and
n	 end use (disposal or recycling).
undertaking a lCa is challenging and requires specialised 
expertise. However, many government agencies and 
companies do provide lCa information on products to 
help individuals and businesses make environmentally 
better choices. 

See further Information for links.

Embodied energy
embodied energy refers to all the 
energy inputs that have gone into 
producing a building. embodied energy 
incorporates all the processes involved 
(e.g. earth works, construction) and 
materials used.

Different construction materials 
will contribute different amounts of 
embodied energy to a building.

The bar chart shows the amount of embodied energy for 
different types of materials. It is very important to note 
that the amount of embodied energy for a given material 
will depend on from where it is sourced, where and how 
it is manufactured, and the amount of transportation 
involved.
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for example, the energy embodied in galvanised steel 
produced and used in NSW will be very different if 
that same product is transported by road for use in Mt 
Gambier.

Environmental impact and 
energy efficiency
Building a dairy that has a low environmental impact 
and is energy efficient requires the design to strike a 
good balance between the embodied energy and the 
operational energy.

for example, the CSIrO has found that 
the embodied energy in the average 
household is equivalent to about 15 
years of operational energy use. 

Operational energy is a measure of 
a building’s energy consumption for 
heating, cooling, ventilation, lighting, 
equipment and appliances.

In the case of dairy shed designs, operational energy 
can be very low – since artificial heating and cooling is 
not used – especially when efficient thermal and lighting 
designs are employed. 

Designs that can result in a dairy that has low embodied 
energy will typically have a lower environmental 
impact. To achieve this, the dairy should be designed 
to have a long life, be durable and amenable to future 
requirements. 

again, calculating the amount of embodied energy in a 
building or a particular construction material is complex.

Note that a lot of the information available relates to 
materials used in constructing domestic and ‘office’ 
buildings. However, the information is still useful when 
designing dairies as the relative energy values between 
different materials can be assessed. See further 
Information for links. 

Aim for 
durAbLe 
And 
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designs

“re-use of building materials commonly 
saves about 95% of embodied energy that 
would otherwise be wasted.”

Source: Australian Greenhouse Office

Embodied energy of different materials
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Source: CSIRO Manufacturing 
and Materials Technology 
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Disclaimer: although DairySa has taken all reasonable care in preparing this advice, neither DairySa nor its officers or agents accept any liability resulting from the 
interpretation or use of the information set out in this document.

www.dairyindustrysa.com.au  January 2008

construction materials

reduce, re-use and recycle
The australian Greenhouse Office has provided guidelines for 
reducing the amount of embodied energy in a building: 

n	 Design for long life and adaptability, using durable low 
maintenance materials.

n	 ensure materials can be easily separated.
n	 avoid building a bigger dairy than you need. This will save 

materials.
n	 Modify or refurbish (where practical) instead of 

demolishing or adding.
n	 ensure materials from demolition of existing buildings and 

construction wastes are re-used or recycled.
n	 use locally sourced materials (including materials salvaged 

on-site) to reduce transport.
n	 Select low embodied energy materials (which may include 

materials with a high recycled content) preferably based 
on supplier-specific data.

n	 avoid wasteful material use.
n	 Specify standard sizes; don’t use energy-intensive 

materials as fillers.
n	 ensure off-cuts are recycled and avoid redundant 

structure, etc. Some very energy intensive finishes, such 
as paints, often have high wastage levels.

n	 Select materials that can be re-used or recycled easily at 
the end of their lives using existing recycling systems.

n	 Give preference to materials manufactured using 
renewable energy sources.

n	 ask suppliers for information on their products and share 
this information.

checklist for choosing construction 
materials 
Where possible and suitable the approach should be to use 
materials that are produced locally, with low toxin construction 
and maintenance methods. If supplied from a distant source, 
is the most efficient (energy) transportation method used?

Check with the suppliers for details.

n	 Which part of the building performance goals does the 
material meet?

– enclosure/weatherproof
– heat in/out flow
– ceanliness, performance, longevity, damage resistance

n	 Will the materials have a lifespan that satisfies the 
expected working life of the dairy (25 years) (e.g. some 
laser light sheeting becomes brittle after several years)?

n	 Can the materials be delivered to size (prefabricated)?
n	 are the materials used for the internal walls (cladding) 

waterproof and easy to keep clean?
n	 are the materials used in the milk room vermin proof?
n	 Is the floor resistant to chemicals (detergents, manure, 

and teat disinfectant)?
n	 What happens to the on-site off-cuts and waste?

“the single most important factor in reducing 
the impact of embodied energy is to design long 
life, durable and adaptable buildings.”

Source: Australian Greenhouse Office

Further information
• urban ecology australia: www.urbanecology.org.au/topics/passiveheating.html

• life Cycle assessments: http://www.environment.gov.au/settlements/industry/corporate/lca.html

•  embodied energy: http://www.greenhouse.gov.au/yourhome/technical/fs31.htm

  http://www.cmmt.csiro.au/brochures/tech/embodied/index.cfm

• Product Specific Information on embodied energy: http://www.ecospecifier.org/ (this is subscription based)

• InfoSheets on efficient Dairy layout and Design: http://www.dairyindustrysa.com.au/technical_info_for_farmers/starting_a_dairy

• architectural Design and advice: emilis Prelgauskas, http://www.emilis.sa.on.net
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