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Sustainability
Steel in Sustainable Buildings

BlueScope Steel Ltd. (BlueScope Steel)
has made a commitment to continually
improve the company’s environmental
footprint and the sustainability of its
products and services.
This is the eighth in a series of technical
bulletins relating to sustainability issues
that directly or indirectly impact the steel
value chain. In writing these bulletins
BlueScope Steel wishes to inform and
educate the market, based on the latest
available and verifiable information.
This technical bulletin demonstrates
how steel products can be used to
improve the sustainability of the built
environment over the whole life of a
development, from construction, to
use, to eventual decommissioning.

Other technical bulletins in this series
related to the use of steel to help
create a sustainable built environment
include:
1.	Zero-Carbon and Carbon Neutral
Developments;
2.	Urban Heat Islands;
3.	Voluntary Green Buildings Ratings
Tools in Australia;
4.	Recycling;
5.	Mandatory Sustainability
Requirements for Residential
Buildings in Australia; and
7.	Sustainable Building Solutions:
Thermal Mass.
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1. Sustainability in the Built
Environment
Sustainability is about more than energy
use or carbon dioxide emissions. While
how a product is created is important,
it is also important to consider how it is
used over its life, and how it is disposed
of at the end of that life – a life cycle
approach.
Sustainability is also about more than
the natural environment – individuals,
communities and economies are also
important to consider. The sustainability
advantages of including steel products
in sustainable designs are manifest at
every stage of a development’s life –
from construction, to use, to eventual
decommissioning (Table 1, following page).

Table 1: Potential key advantages of incorporating steel products over the life cycle of a development.
Building Life Cycle
Attribute

Properties of Steel

Key Advantage

Lightweight

Potentially reduced transport costs.

TRANSPORTATION
CONSTRUCTION
Waste
On-site safety

Less waste on-site; waste produced off-site can be recovered and reused.
Prefabricated and pre-cut
components

Safer building sites.
Easier to assemble; reduced construction time; may reduce construction costs.

Construction time and cost

Reduced need for heavy lifting equipment; may reduce construction time and cost.
Foundations
On-site disturbance

Lightweight

Off-site disturbance

Materials use

Option to use pillar (suspended floor) construction; leads to less damage to site and potentially reduced
landscaping costs.
Less disruption of nearby built and natural environments e.g. noise, traffic, sedimentation.

High strength

Material efficiency – fewer resources required; cost effective.

High strength-weight ratio

Potential reuse of existing structures.

Dematerialisation

Innovation has allowed downgauging and increased manufacturing efficiency.

USE
Adaptability
Ventilation

Thermal comfort and energy
consumption

Large internal volumes are more easily redefined.
High strength-weight ratio

One-room-thick designs; good cross-ventilation; improved indoor air quality (IAQ); good light
penetration; passive solar heating and passive cooling.

Design flexibility

Appropriate decking and eaves for shading.

Low thermal mass

Reverse mass and lightweight construction.

Solar absorptance

Light colours reflect energy; dark colours absorb energy.
Low solar absorptance can help meet legislative requirements; helps reduce the intensity of urban heat
islands (UHIs).

Prefabrication
Maintenance

Durability

Tight envelopes minimise air leakage.
Fewer resources spent on maintenance and replacement.

Internal air quality (IAQ)

Likely to emit less VOCs and
formaldehyde than other
materials used for the same
purpose

Better IAQ; health benefits for occupants.

Water harvesting

Food-grade polymer lining

Reduces pressure on mains supply for irrigation, toilet flushing, etc; water may be suitable for potable
use; reduces stormwater flows.

Long lifespan

Designs for disassembly and reuse.

END-OF-LIFE
Reuse
Recycling

100% recyclable
No downcycling

Necessary for new steel production.
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2. Construction
The advantages of using steel may
start before materials even reach the
construction site. Steel is lightweight
compared to many other materials used
for the same purpose. For example, 1 kg
of steel would likely be sufficient to clad
almost nine times the area of 1 kg of roof
tiles1 (Table 2). This means that more flat
steel can be transported in each load
than many other materials used for the
same purpose.
Because steel building components
– and entire building envelopes – can
be cut to precise specifications or
prefabricated off-site, on-site waste is
minimised. Any waste that is created
as components are cut to specification
and can be reused in the steelmaking
process. No off-cuts need to be
disposed of in landfills, as may occur
when waste is produced by contractors
on-site.
Because prefabrication is a semiautomated process, it may also be safer
than working on a construction site, and
may reduce the time that contractors
are exposed to building hazards such as
working at heights. Prefabricated or precut components may also be assembled
faster than other materials used for the
same purpose that are not prefabricated,
or that have to be cut to size on-site.
This can reduce construction time, and
consequently, construction costs.
The lightweight nature of steel can also
create advantages on-site. Because
it is so light, sections may be more
easily lifted into place. The need for
heavy cranes may be reduced, or even
completely avoided, depending on the
scale of the project and the particulars
of the site. Choosing pillar construction
instead of slab-on-ground may also
reduce the amount of heavy machinery
on-site, and may offer increased design
flexibility on sloping sites. There are

many positive environmental, economic
and social flow-on effects.

environmental advantages and may
reduce the overall cost of the building.

Minimising the use of heavy equipment
on-site can help protect the surrounding
natural environment by reducing soil
compaction and/or loss of vegetation.
Keeping as much of the existing
vegetation in place as possible helps
to reduce erosion. When deposited in
local rivers, lakes or estuaries, eroded
sediment can change flow patterns and
affect the animals, fish and plants that
live in the receiving-water environments.

The high strength to weight ratio of steel
can also be used to solve unique design
problems. Steel framing can be used
to add volume to existing buildings,
particularly heritage buildings, which are
weight sensitive. For example, Scots
Presbyterian Church Assembly Building
in downtown Sydney was completed
using steel products. The original
building façade was preserved, and
additional residential and commercial
spaces were added. Projects of this
nature not only reuse existing structures
– which equates to materials and cost
savings – but can also help to preserve
the aesthetics of heritage precincts.

Minimising the extent of foundation work
and the use of heavy machinery may
also reduce the cost of a project. The
cost of using the equipment is avoided;
less erosion and/or soil compaction may
result in reduced landscaping costs; and
the time to completion may be less. With
less time required to complete a project,
labour savings could be achieved and
potentially, a quicker return on the
investment.
Minimising the use of heavy equipment
can also reduce off-site disturbance in a
social context. For example changes to
traffic flow and construction noise, which
may impact neighbouring activities, may
occur over a shorter duration.
High strength, lightweight steel can also
help improve the material efficiency of a
building i.e. less steel by volume may be
required to perform the same function
as other products used for the same
purpose. Given the strength of steel, less
framing may be required to support a
structure than would be required using
an inherently weaker material. Because
steel is lightweight, it also requires less
support. For example, a roof made
from COLORBOND® steel would likely
require less roof framing than a heavier
roofing material. Material efficiency is
one measure of the sustainability of
a building: using fewer resources has

Table 2: The unit mass (kg/m2) of different roofing materials1.
Unit Mass
kg/m2

Roofing Material
Concrete roof tiles

44

Fibre cement roofing @ 6 mm

19

Fibre cement sheet roofing @ 7 mm (commercial/industrial)

14

Hardwood roofing @ 10 mm

8.5

Steel roofing @ 0.5 mm (residential)

4.9

Steel roofing @ 0.53 mm (commercial/industrial)

5.6

Synthetic rubber membrane roofing @ 1.5 mm

1.84

Terracotta roof tiles

49
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Dematerialisation and increasing
material efficiency are part of the
strategy to achieve the commitment
BlueScope Steel has made to continually
improve the environmental footprint
and sustainability of its products. The
dematerialisation that has been achieved
by BlueScope Steel means that the
same function can now be performed
using less material. For example, due
to the development of high strength
steel, a dematerialisation of 24% has
been achieved for COLORBOND® steel
used for residential roofing without any
sacrifice in functionality. Residential
roofing that was once manufactured
at 0.55 mm can today be produced
0.13 mm thinner (0.42 mm thick).

3. Use
In the use phase of a building, steel
products can help improve energy
efficiency and thermal comfort, and
reduce energy and water demand.
The high strength to weight ratio of steel
allows for the creation of economical wide
spans that can be used to create large
open spaces that can be redefined over
the life of the building. This adaptability
can reduce retrofit costs and may actually
extend the useful life of the structure.
Large internal volumes also allow for
one-room-thick designs that have
windows and/or doors on both sides
of the room, which allows for good
cross-ventilation and can help maintain
thermal comfort and indoor air quality
(IAQ) with less need for mechanical
air-conditioning. If oriented correctly,
one-room-thick buildings can also be
effective designs for maximising passive
solar heating: large areas of glass allow
the sun to warm the building during

colder months. Good light penetration
can also reduce the need for artificial
lighting, which further reduces energy
consumption. However, windows must
be shaded from the sun during the
summer months, otherwise, despite
good airflow, overall mechanical
air-conditioning demand may be
increased. Shading can be achieved
by incorporating eaves, or overhanging
balconies on second and subsequent
floors, into designs; erecting shade
sails; or planting deciduous trees, which
provide shade in summer but not in
winter. Lightweight steel construction
allows flexibility in the design of decking
and eaves, and may improve the material
efficiency of the design. For example,
steel can be made into curved shapes,
that are not as easily or cost effectively
made with other materials, which can be
cantilevered to create eaves to block the
harshest summer sun, while still allowing
winter sun to penetrate the building.
Steel is a low thermal mass material: this
means that steel does not store energy
effectively and that very little energy
is needed to change its temperature.
Because of these properties, steel
framing and cladding are ideal to use
in both reverse mass and lightweight
construction. Lightweight designs
are well suited for tropical and hot,
arid climates, and can be used to
create comfortable conditions in
areas occupied predominantly in the
evening across all climate zones.
While lightweight designs do absorb
heat during the day, they cool down
very quickly at night, meaning that
less energy will be needed to cool, for
example, bedrooms, to allow occupants
to sleep comfortably.
Reverse mass designs are particularly
suited to cool and temperate regions,
but can also be used to create cool
refuges for daytime occupation in
tropical areas. Reverse mass buildings
have high thermal mass materials,
such as concrete, brick or floor tile,
exposed inside the structure, which is
well insulated, with lightweight framing
and lightweight exterior cladding. The
high mass materials absorb heat during
the day, and release it slowly over the
evening. As a result, temperatures inside
will be lower than outside during the day,
and higher inside than outside at night.
Reverse mass buildings will therefore
be comfortable on hot days, potentially
without using air-conditioning. As long
as there is ventilation to allow the heat

to escape at night, summer evenings
are likely to be within the comfortable
range. Winter evening temperatures are
also likely to be comfortable because of
the release of the heat absorbed during
the day. With correct orientation and
design features to allow passive solar
heating during winter, supplementary
daytime heating requirements may also
be minimal.
In all climates, it is generally better to
have low thermal mass roofs because
– unlike walls and floors – roofs cannot
be shielded from the sun during the hot
months. Therefore heat can accumulate
during the day, and contribute to
uncomfortable conditions, and increased
energy use on supplementary cooling
or heat extraction, at night. Reducing
energy use for cooling on summer
evenings is particularly important for
the sustainability of Australian energy
supply: meeting peak summer loads
is increasingly difficult for most supply
grids across the country.
It must be noted that for thermal mass,
passive solar heating and passive cooling
to be effective, appropriate building
orientation, shading, ventilation and
insulation must be integral to the design.
The range of colour and paint finishes
produced in steel can also aid passive
solar design. In warmer climates, light
coloured steel roofs and walls can
be used to reflect energy away from
buildings, thereby reducing energy
4

demand for internal cooling. In cool
climates, where there is minimal need
for summertime cooling, dark roofs
and walls can be used to absorb solar
energy, thereby reducing annual energy
demand for heating.
BlueScope Steel roofs with low solar
absorptance can also help developers
and owners meet the requirements
of federal and state/territory-based
legislation, while allowing a wide range
of colour options. The Building Code of
Australia (BCA) classifies roof and wall
materials based on solar absorptance,
expressed as a ratio between 0 and
1, for as-new/unweathered product.
A value of 0 indicates that a roof absorbs
none of the incoming solar radiation,
whereas a value of 1 would mean that a
roof is absorbing 100% of the incoming
radiation. For residential buildings (Class
1 and 10 buildings), three classes have
been established: solar absorptance
of less than 0.4; solar absorptance of
between 0.4–0.6; and solar absorptance
of more than 0.6 (referred to herein as
very light, light and dark respectively).
For commercial buildings (Classes 2–9),
the BCA categorises very light as solar
absorptance of less than 0.5; light as
between 0.5 and 0.6; and dark as more
than 0.6. Due to the development of
Thermatech® technology, nine standard
COLORBOND® steel colours have
solar absorptance of less than 0.6. Five
COLORBOND® Metallic steel colours,
COLORBOND® Coolmax® steel and

Table 5: BlueScope Steel products in
NSW BASIX low solar absorptance –
light colour – categories.

PRODUCT
Standard
COLORBOND®
steel

LIGHT
Solar
Absorptance
≤0.475

MEDIUM
Solar
Absorptance
>0.475 ≤0.70

Classic
Cream™

Windspray®

Surfmist®

Pale Eucalypt®

Paperbark®
Evening Haze

Bushland®
®

Headland®

Shale Grey ™

Wilderness®

Sandbank

Jasper ®

Dune

®

®

COLORBOND®
Metallic steel

Manor Red®
Citi®
Axis®
Cortex®
Conservatory®
Skybridge®

ZINCALUME® steel also have solar
absorbance of less than 0.6. All 16
products may therefore qualify for an
insulation concession in warm climates
under the BCA deemed-to-satisfy
provisions (Table 3 and 4). For most
Australian climates, the use of low solar
absorptance roofing materials may also
improve the energy performance of a
modelled design – when modelling tools
are used to demonstrate compliance with
the BCA. This means that compliance
may be easier, and therefore possibly
cheaper, to obtain.
Table 3: BlueScope Steel products in
BCA low solar absorptance – light colour
– categories for residential (Class 1 and
10) buildings.

PRODUCT
Standard
COLORBOND®
steel

VERY LIGHT
Solar
Absorptance
≤0.4

LIGHT
Solar
Absorptance
≤0.6

Classic
Cream™
Surfmist®

Evening Haze®
Shale Grey ™
Sandbank®
Dune®
COLORBOND
Metallic steel

®

Citi®

Conservatory®
Skybridge®
Cortex®

Axis®
Conservatory®
Skybridge®
Cortex®

Zincalume®
steel

Axis®

Zincalume®
steel

Paperbark

Pale Eucalypt®

®

Metallic coated
steel

Citi®

Metallic coated
steel

Surfmist®

Evening Haze®

Pale Eucalypt®

Whitehaven™

Windspray®

Whitehaven™

Windspray®

COLORBOND
Coolmax® steel

Classic
Cream™

COLORBOND
Coolmax® steel

Dune®

®

Standard
COLORBOND®
steel

LIGHT
Solar
Absorptance
≤0.6

Paperbark®

Sandbank®

COLORBOND
Metallic steel

PRODUCT

VERY LIGHT
Solar
Absorptance
≤0.5

®

Shale Grey ™

®

Table 4: BlueScope Steel products in
BCA low solar absorptance – light colour
– categories for commercial (Class 2-9)
buildings.

NSW BASIX also classifies roof colours
into three groups based on the solar
absorptance of new product: light
(solar absorptance of less than 0.475);
medium (solar absorptance of between
0.475 and 0.70); and dark (solar
absorptance of more than 0.70). Light
colours qualify for a deemed-to-comply
insulation concession, and both light and
medium colours can be used to lower
the demand for cooling in the building
(Table 5), thus helping to meet BASIX
energy reduction and thermal comfort
targets.
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®

COLORBOND
Coolmax® steel

Whitehaven™

Metallic coated
steel

Zincalume®
steel

Reflection of energy away from buildings
during the day can also help reduce the
intensity of urban heat islands (UHIs) –
the localised heating of cities, caused
in part, by the increased absorption of
solar energy by surfaces that are darker
than the land-cover that existed prior
to urbanisation. Heat islands not only
increase energy demand for cooling in
most climates (especially in the summer),
but they can also lead to the formation
of an inversion layer in the atmosphere
above the city. Inversion layers can trap
pollution, further reducing air quality and
increasing the probability of smog events.
Draughts account for up to 25% of
heat loss from Australian homes2; so
weather-proofing and draught sealing
can potentially make a big difference
to energy use. Because steel building
components are produced with
consistency, and tight tolerances that are
maintained over the life of the building,
they can be used to create extremely
airtight building envelopes. A steel
envelope can therefore help limit air loss
and reduce energy demand.
Steel products have a long lifespan and
require minimal maintenance, which can
further increase the overall sustainability
of a building: fewer resources may
need to be expended on maintenance
of steel products when compared to
alternative – less durable or shorter lived
– materials used for the same purpose;
and the lifespan of steel products is likely
to match that of the building, which is a
sustainability benchmark.

Table 6: Results from the BlueScope Steel Volatile Organic Compound (VOC) emissions from the BlueScope Steel products most
commonly used indoors.
PRODUCT

COLOUR

EXAMPLE OF INDOOR APPLICATION

CLASSED AS LOW VOC-EMITTING

Standard COLORBOND® steel

Surfmist®

Feature walls

✓

Deep Ocean
COLORBOND® steel (secondary colour)
COLORBOND Metallic steel
®

Standard COLORBOND® steel Backing Coat
TRUECORE steel

®

✓

Shady White™
Citi

✓

®

✓

Shadow Grey®

Exposed in unlined rooms

✓

N/A

Exposed in maintenance ducts

✓

COLORBOND® Insulated Panel steel

Smooth Cream™

Cool rooms

✓

Superior Gloss Articles prepainted steel

Appliance White™

White goods

✓

Stellar White™

Shelving

✓

®

Interior Furniture & Shelving prepainted steel

In accordance with Australian Standard ATSM D 5116-06: Standard Guide for Small-Scale Environmental Chamber Determinations of Organic Emissions tests were
undertaken on as-new/unweathered product sampled directly off the manufacturing line.

Volatile organic compounds (VOCs)
and formaldehyde can also adversely
affect internal air quality. VOCs may
result in short- and long-term adverse
human health effects, including triggering
headaches and respiratory distress,
and have been linked to some cancers3.
Formaldehyde has been linked to eye
and throat irritation, nausea, asthma
attacks in predisposed individuals
and some cancers3. Steel products
are likely to emit less VOCs, and in
particular, less formaldehyde than other
products performing the same function.
In independent testing by a National
Association of Testing Authorities (NATA)
accredited laboratory, the BlueScope
Steel products most commonly used
indoors were all found to emit less than
0.5 mg/m2/hr, classifying these products
as low VOC-emitting materials (Table 6).
Using steel products is therefore likely to
result in better indoor air quality, protecting
the health of building occupants.
Rainwater can be harvested from roofs
and stored in tanks, which helps to
reduce the consumption of mainssupply water for irrigation, toilet flushing,
etc, and helps control stormwater flow
rates. Creating alternatives to mainssupply reduces the need for new dam
construction, protects the remaining
flows in rivers and streams and reduces
infrastructure operating costs, which
all increase regional and national
sustainability. Minimising, or slowing the
release of stormwater generated reduces
on-site erosion and prevents the loss
of valuable topsoil. It also contributes
to regional sustainability by relieving
pressure on infrastructure – potentially
negating the need to create new
pipelines – and may help to stop erosion
of the land around receiving waterways.

Above: MacArthur Centre for Sustainable Living, Mount Annan, NSW.

Further, because stormwater is often
discharged into lakes, rivers or the ocean
untreated, any contaminants, sediment
or debris carried along with the water
directly impact discharge environments.
BlueScope Water tanks – made from
AQUAPLATE® steel – are designed for
rainwater harvesting: the interior surface
of AQUAPLATE® steel tanks are coated
with food-grade polymer.

materials – such as steel – work best in
designs for disassembly, where building
components, or entire buildings, are
removed and reused. The MacArthur
Centre for Sustainable Living in Mount
Annan, NSW, is an example of an
attempt to design for disassembly: the
building is constructed of reusable and
renewable materials, including steel
roofing and walling4.

4. End-of-Life

Steel is theoretically 100% recyclable:
if recovered at the end of each use
phase, the life cycle of steel is potentially
endless. Recycling prevents the waste
of potentially useful materials; reduces
consumption of raw materials and
energy – thereby reducing greenhouse
gas (GHG) emissions – compared to
virgin production; and reduces pollution.
Therefore, ensuring that any steel
components that cannot be reused are
recycled is a meaningful contribution to
resource sustainability.

Although steel products have long
lifespans, and can be used to create
adaptable spaces or to add volume
to extend the life of existing buildings,
eventually most buildings will be
decommissioned. Reusing and recycling
building components is inherent
to sustainability at this phase of a
development’s life.
One of the emerging strategies to
increase sustainability is to design
for disassembly. High-grade, durable
6

Recycling must be clearly differentiated
from downcycling. Recycling indicates
that a material can be recovered and
reprocessed into the same material
of the same quality again and again,
as is the case with steel. However,
downcycling occurs when a material is
recovered, but can only be reprocessed
into another material of lesser quality.
For example, the recycling of plastics
turns them into lower grade plastics.
Scrap steel is also an important
ingredient in the new steel produced by
BlueScope Steel in the Blast FurnaceBasic Oxygen Steelmaking (BF-BOS)
process at Port Kembla Steelworks.
Scrap is added to the BOS vessel during
steelmaking to maintain thermal balance.
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For more information on BlueScope Steel or its products please visit bluescopesteel.com.au
or call 1800 022 999.
The information contained in this Bulletin is of a general nature only, and has not been prepared with your specific needs in mind. You should always obtain specialist
advice to ensure that any materials, approaches and techniques referred to in this Bulletin meet your specific requirements.
BlueScope Steel Limited makes no warranty as to the accuracy, completeness or reliability of any estimates, opinions or other information contained in this Bulletin,
and to the maximum extent permitted by law, BlueScope Steel Limited disclaims all liability and responsibility for any loss or damage, direct or indirect, which may be
suffered by any person acting in reliance on anything contained in or omitted from this document.
COLORBOND®, Thermatech®, Coolmax®, ZINCALUME®, AQUAPLATE® and ® colour names are registered trade marks of BlueScope Steel Limited.
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© 2010 BlueScope Steel Limited. All rights reserved. No part of this Bulletin may be reproduced, stored in a retrieval system, or transmitted
in any form or by any means, electronic, mechanical, photocopying, recording or otherwise, without written permission of BlueScope Steel Limited.
BlueScope Steel Limited ABN 16 000 011 058. BlueScope Steel (AIS) Pty Ltd ABN 19 000 019 625.

7

