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Overview 

Expanded Polystyrene (EPS) is one of the most common lightweight building and construction 

materials used in Australia, offering excellent insulation and strength properties at a very light 

weight. When handled and installed correctly, it is safe, practical and cost effective, especially when 

taking into account its insulation properties over the life of a building.  

Expanded Polystyrene Australia (EPSA – www.epsa.org.au) is the national peak body for EPS 

manufacturers. The association has a long history of leadership on the use of flame retardant EPS 

additives, with a view to improving safety, saving lives and preventing injury, but also to saving 

money and ensuring that the EPS industry continues to play a positive role in the wider building and 

construction industry, while supporting government initiatives to reduce greenhouse gas emissions 

through the use of appropriate levels of insulation. 

So when supplying EPS products for any use in construction, EPSA requires all of its member 

organisations to comply with Australian Standard AS1366.3 for rigid cellular polystyrene sheets and 

supply flame retardant grades of EPS in all cases, whether it be for commercial or domestic 

purposes, to reduce the risk presented by fire to the loss of life and property. 

EPSA’s requirement goes above and beyond the current National Construction Code, requiring all 

EPS foam used in construction product applications to use raw material containing Fire retardant 

additives, such that the foam product will meet AS1366.3 Clause 11 for Flame Propagation when 

tested. The National Construction Code mandates the use of flame retardant EPS for use in the 

construction of commercial buildings, but not in the construction of domestic buildings. There is 

further confusion brought about by the Australian Standard AS4859.1 for the thermal insulation of 

buildings, which requires the performance of thermal insulation to meet all requirements of 

AS1366.3 except for fire retardant properties. EPSA believes that this should be amended. 

Within the Australian EPS industry, a limited number of non-EPSA aligned moulders and fabricators 

choose to use raw materials that do not contain a fire retardant when they supply foam products for 

use in the domestic housing construction market. The  motivation for using a raw material without 

fire retardant is a small reduction in cost, which helps to reduce production costs and boost business 

profitability. 

EPSA believes that the EPS industry should only supply fire retardant grade EPS for use anywhere in 

the construction’s market, and non-fire retardant grade EPS should be limited to use in packaging 

applications. Packaging applications are primarily for the packaging of fish, fruit and vegetables, and 

overseas the packing of white goods, electrical and electronic products.  

 

EPSA is calling for assistance from the Federal Government to support its stance on the use of flame 

retardant in EPS for ALL construction applications, both commercial and domestic.  
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We are seeking uniform regulations to enforce the National Construction Code and the associated 

building codes throughout the states and territories for Domestic and Commercial applications. EPSA 

seeks to  ensure that Australian EPS manufacturers and importers of construction materials 

containing EPS fabricated from moulded block, such as insulated sandwich panels, exterior insulation 

panels, structural insulated panels, use only flame retardant grades of EPS so that their moulded or 

fabricated product conforms to the testing requirements of clause 11 (Determination of Flame 

Propagation)  of Australian Standard AS1366.3, in all applications using their products for 

construction and thermal insulation. 

There is no specific relevant Australian Standard directly applicable to the use of SIP’s (Structural 

Insulated Panel Systems) , ICF’s (Insulated Concrete Forms), Sandwich panels, Facades, cladding or 

Waffle Pods, in Domestic Dwelling construction applications with regard to the EPS foam standards 

that should be mandated. Bushfire Attack Level (BAL) standards have been implemented for 

domestic facades and cladding but the requirement for fire retardant EPS foam in cladding remains 

silent. 

 

It has been the EPS Industry Association standard, as a voluntary code of practice since the early 

1980’s that all EPS foam products moulded into block and fabricated into end-use applications are 

made from EPS raw material containing flame retardant, and where applicable that the standards 

called up by AS1366.3 should apply. However, the Australian Standards such as AS1366.3 (1992 

version) were written at a time prior to the introduction of newer uses for EPS such as ICF’s, SIPS or 

Waffle Pods where it is currently allowable within the regulations to use packaging grade EPS – 

containing no fire retardant properties. 

 

It is a requirement of EPSA membership that only Flame retardant EPS is used for all Class of 

Construction activity, irrespective of how or where it is used. EPSA’s membership believes that ICF’s, 

SIP’s & Waffle Pods should all be moulded from Flame Retardant EPS raw materials, similar to all 

other construction products made from EPS. EPSA has therefore developed an internal testing 

protocol specifically for EPS waffle pods containing flame retardant raw material to provide a 

uniform industry standard on the use of flame retardant raw material for all construction 

applications, fabricated or moulded from EPS. 

EPSA believes that Domestic and commercial  construction should be treated alike and  utilise the 

best commercially available material that is specifically designed to mitigate fire risk factors when  

applied to a “hierarchy of controls” approach to achieve a product risk outcome that is “as low as 

reasonably practicable”. 
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What is expanded polystyrene? 

Expanded polystyrene (EPS) is a lightweight plastic material that most people recognise as being 

used in packaging material. EPS is also used widely in the building and construction industry, with 

this sector making up approximately 65 per cent of all EPS use in Australia.  

EPS is derived from styrene – a naturally occurring substance found in many plants, fruit, vegetables, 

nuts and meats. On a commercial scale styrene is refined from oil and gas. It is then polymerised and 

impregnated with a blowing agent, and frequently a flame retardant modifier, to form EPS. 

Since the start of 2010, when the last domestic manufacturer of styrene and EPS raw material 

ceased operations in Australia, all styrene and expandable polystyrene used here is manufactured 

overseas and imported into Australia. 

The end product is typically around 98 per cent air and 2 per cent polymer, consisting of small 

spheres in a closed cellular construction which gives EPS valuable characteristics for the building and 

construction industry, including being: 

 exceptionally cost effective and light weight construction material 

 100 per cent recyclable 

 versatile and easy to cut and mould for different purposes 

 easy to install and maintain 

 water resistant  

 sterile 

 an excellent thermal insulator 

 shock absorbent 

 a high load-bearing material at low weight 

 a good vapour, air and dust barrier. 

 

How do you make EPS? 

EPS is produced in a three stage process: pre-expansion, conditioning and moulding.  

1. Steam causes the raw polystyrene beads to expand up to 50 times their original volume.  

2. After expansion, the beads are then conditioned and undergo a maturing period in 

preparation for moulding.  

3. The beads are then placed within a mould and reheated with steam, expanding further to 

completely fill the mould and fuse together 

4. A final curing step occurs post moulding that allows the finished product to stabilise. 
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No ozone-depleting materials are used in the manufacturing of EPS. 

EPS is produced in a wide range of densities. These are matched to the various applications where 

the material is used, to optimise its performance and strength. Broadly speaking, EPS is 

manufactured in two generic types:  

 flame retardant grade EPS, which is primarily used in construction products for its high-

strength-to-light-weight and excellent thermal insulation properties 

 standard grade EPS (non-flame retardant modified) which is commonly used in food-related 

packaging for its insulation and cushioning properties. 

 

What is flame retardant EPS? 

Flame retardant EPS is produced by incorporating flame retardant additives during the raw material 

manufacturing process. The overseas manufacturers of  EPS polymer add the flame retardant 

additive during manufacture and conducts internal quality testing to ensure  compliance of their 

process to international flame retardant requirements This process ensures that the flame-retardant 

quality of the material is spread throughout its structure, not just applied to its surface. 

Flame retardant grade EPS reduces the risk of accidental fire from small ignition sources such as a 

spark, electrical short or cigarette. By incorporating the flame retardant, the EPS foam when tested 

in accordance with AS1530.3 will achieve results as detailed in the table below – (full details in 

appendix 1 ) :- 

Summary of AS 1530.3 flame spread data as conducted by PIA (Plastics Industry Association) in 

1982 

Material type Ignitability 
index (0-20) 

Spread of 
Flame Index 
(0-10) 

Heat evolved 
index (0-10) 

Smoke 
developed 
index (0-10) 

EPS (fire retardant 
grades) 

12 0 3 5 

Softboard 16 9 7 3 

Oregon 13 6 5 3 

Blue Gum 11 0 3 2 

Radiata Pine 14 8 9 3 

Hardboard 14 7 9 5 
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L SL S M H VH

Compressive Stress at 10%

deformation, min
kPa 50 70 85 105 135 165 AS2498.3

Cross - Breaking Strength ; min. kPa 95 135 165 200 260 320 AS2498.4

Rate of water vapour transmission ;

max - measured parallel to rise at 23°C
µg/m²s 710 630 580 520 460 400 AS2498.5

Dimensional Stability of Length ; max ;

-at 70°C, dry conditions ; 7 days
Per cent 1.0 1.0 1.0 1.0 1.0 1.0 AS2498.6

Thermal resistance (min) at a mean

temperature of 25°C (50mm Sample)
m²K/W 1 1.13 1.17 1.2 1.25 1.28

AS2464.5 or

AS2464.6

Flame Propogation Characterisitics : 

-median flame duration ; max

-eight value ; max

-median volume retained ; 

-eighth value ; min

s

s

Per cent

Per cent

2.0

3.0

15

12

2.0

3.0

18

15

2.0

3.0

22

19

2.0

3.0

30

27

2.0

3.0

40

37

2.0

3.0

50

47

AS2122.1

Physical Property Unit 
Class

TEST METHOD

     Physical property and flame propagation summary of AS 1366.3 

 

 

 

 

 

 

 

 

 

Who is Expanded Polystyrene Australia? 

Expanded Polystyrene Australia (EPSA) is the national industry body for manufacturers and 

distributors of expanded polystyrene products across Australia, representing approximately 70 per 

cent of all suppliers in the Australian EPS market. Association members work together to protect and 

enhance the reputation of EPS as an economical and versatile product. 

EPSA is made up of four sector groups from the EPS industry in Australia:   

 block – moulded into solid blocks then cut into sheets or shapes for a variety of purposes 

 pod – used in the laying of concrete slabs 

 packaging – used in a wide variety of forms 

 raw materials – including the importing of the styrene polymer resin 

Expanded polystyrene in construction and greenhouse gas abatement 

Flame retardant expanded polystyrene (EPS) is widely used for domestic and commercial insulation 

in construction, and within the building sector for foundation and support structures, wall cladding 

and external finishing. It is often used in insulated panel systems in the floors, walls and roofs of 

domestic as well as commercial buildings. 

The importance of using appropriate insulation materials for the reduction of greenhouse gas 

emissions was highlighted in a 2009 report from the International Council of Chemical Associations, 

http://epsa.org.au/wp-content/uploads/2016/07/LCA-report-ICCA.pdf   

Global management consulting firm, McKinsey & Company, conducted independent analyses and 

overall project management for the study, which examined the global chemical industry’s impact on 

greenhouse gas emissions through the life cycle of chemical products and the difference they make 
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in the applications they enable. The report determined that insulation alone could account for 40 

per cent of the total identified carbon savings from the international chemical industry. 

EPS is critical to the future of the construction industry, for the following reasons. 

 It is ranked as one of the most efficient forms of thermal insulation and is very cost effective 

in terms of cost-per-unit. 

 It is an inert material that does not rot. 

 It is safe and easy to cut to size. 

 Its insulation properties play a key role in achieving greenhouse gas abatement targets. 

 Energy savings produced through use of insulation in buildings has been found to deliver 

150-fold on the energy used to produce the insulation. 

 It provides no nutritional benefits to vermin, therefore does not attract pests such as rats or 

termites. 

EPS’s other applications include the following. 

 Facades for both domestic and commercial buildings.  

 Void-forming fill material in civil engineering projects such as bridge beams. 

 A lightweight fill in road and railway construction.  

 Geofoam (light weight infill for unstable soil) to support the construction of major highways.  

 Intricate architectural mouldings. 

 Floatation material in the construction of pontoons and marinas. 

 Use in sandwich panel construction to produce light weight building panels for use in 

commercial cool rooms, transportable housing, energy efficient housing.  IPCA (Insulated 

Panel Council of Australia) to address fire risk management concerns. 
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Australian compliance with use of fire retardant in EPS 

In the 1970s, the EPS industry adopted a voluntary industry convention to ensure that all foam 

blocks of EPS were produced from flame retardant material. At this time, these blocks were 

generally fabricated and used in construction projects. 

This voluntary approach was successful for many years. However, by the mid-1990s a number of 

different pre-moulded EPS components were developed. These included: 

 insulated concrete formwork (ICFs), which are foam blocks used as moulds for concrete 

 a variety of wall, floor and roof insulation, made by many different manufacturers including 

Structural Insulated Panel systems (SIP’s). 

 ‘waffle pods’, which are used  under concrete housing slabs. 

Initially, all of these products were manufactured using flame retardant material. However, as new 

moulding companies have entered the industry, some have not adopted this voluntary standard. 

Unfortunately, the National Construction Code does not mandate the use of flame retardant to an 

Australian Standard, when used in light weight construction materials for domestic dwellings, such 

as that defined by Australian Standard AS1366.3and AS1530.3. 

EPSA has encouraged all EPS moulders and suppliers of product to the Australian building industry to 

supply materials containing flame retardant grades of EPS. However, there are a number of EPS 

manufacturers, and potentially importers, who operate outside of EPSA, and who market and 

provide EPS foam products without flame retardant for use in construction products. EPSA is 

powerless to enforce change in this matter. 

It is estimated that the cost advantage in non-compliance with the use of flame retardant is 

approximately 2 to 3 per cent on the cost of EPS raw materials. This does not sound significant, but 

the savings quickly multiply. This should also be taken in the context of many EPS manufacturers 

having an annual turnover of $5-$10 million per annum, and the industry’s biggest players having 

sales of $30-$40 million per year combined. In this context, even a 1 per cent cost saving is 

significant over the long term. 

EPSA has also heard, through the Insulated Panel Council of Australia, that where EPS is used in 

sandwich panel construction for transportable housing and insulated cool rooms, that some 

imported sandwich panel material is not compliant with Australian building codes. The risks are that 

imported panels are not tested and may not contain flame retardant, all in an attempt to save cost, 

rather than build to Australian Standards. 
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EPS and the National Construction Code 

It is Expanded Polystyrene Australia’s position that all EPS used in construction, for domestic and 

commercial purposes, should be flame retardant grade EPS. Therefore the association requires this 

as a condition of membership. 

Non flame retardant EPS is  more readily combustible than flame retardant grades of EPS raw 

material, although the risk of accidental combustion is significantly reduced  after installing EPS 

thermal insulation behind fire-inert materials, such as plaster panelling and under concrete.  

However, there remains a compelling reason for the additional use of flame retardant in all EPS used 

in construction. There have been many incidents where accidental fires have occurred on building 

sites, through the use of cutting and grinding equipment in the vicinity of insulation prior to it being 

buried in concrete, and where EPS may be exposed during repairs and renovations, which is why 

EPSA believes that all EPS used in all construction activities must be flame retardant grade EPS  

However, this position is not currently embodied in Australia’s National Construction Code (NCC) nor 

the associated state and territory building codes. Currently, the NCC applies Australian Standard 

AS4859.1 for the use of EPS when used as thermal insulation in commercial and domestic buildings, 

yet this Standard excludes the specification of fire performance. The NCC also applies fire 

performance tests according to Australian Standard AS1530.3 and AS/ISO 9705 for flame retardant 

in EPS for use in the construction of commercial buildings. However, the NCC does not mandate the 

use of flame retardant EPS in the construction of domestic buildings. 

The decision by some Australian EPS moulders to not use flame retardant grade EPS in the 

manufacture of EPS building products represents a significant reputational risk to the EPS industry, 

and a potential safety risk to community. Should such (standard grade) EPS material ignite, the fire 

spreads rapidly, increasing the risk of injury and property damage, and would likely attract negative 

media attention. This detracts from the significant benefits that EPS provides to the Australian 

economy whilst providing an easy to use lightweight construction material, with excellent thermal 

insulation properties that contribute towards Australia achieving its greenhouse gas abatement 

targets. 
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What are EPSA’s recommendations? 

Expanded Polystyrene Australia (EPSA) has a long history of leadership on the issue of flame 

retardant material in the construction industry and has required its membership to adhere to a 

voluntary guideline that enforces the use of flame retardant in EPS.  

Our position is that all domestic and commercial construction applications of EPS foam should be 

made from flame retardant grade EPS raw material., enabling all mouldings, foam block and cut 

sheet to be compliant with the flame propagation properties of AS1366.3 (clause 11) 

 

 These requirements should be called up by  the National Construction Code. 

EPSA is calling on the Federal Government to support this stance, through a small update to the 

National Construction Code that will see Australian Standard 1366.3 and its relevant clauses as 

described above applied to the use of EPS in all forms of  construction,  commercial and – for the 

first time – domestic buildings. 

EPSA also recommends changes to AS4859.1 to include fire retardant properties and align it to 

AS1366.3 in the case of EPS. 

EPSA also calls for the corresponding Australian state and territory building codes to be updated in 

line with the National Construction Code, to ensure uniformity of practice across the country. 

Further, EPSA also calls for the effective enforcement of the National Construction Code, to ensure 

compliance of product supplied by local manufacturers as well as product imported through 

international suppliers complies with Australian law. It is essential to maintain an even playing field 

for all building product manufacturers in Australia and ensure this is regulated for importers of 

products. 

Ultimately, this change to the NCC and effective enforcement will go a long way to ensuring more 

uniform  safety and compliance standards  for Australian  building sites that are deemed either 

Commercial or Domestic under the NCC and State Building Codes.  

 

Glossary 

EPS – Expanded Polystyrene 

EPSA – Expanded Polystyrene Australia  

IPCA – Insulated Panel Council of Australia 

PIA – Plastics Industry Association 
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NCC – National Construction Code 

SIPS – Structural Insulated Panel Systems 

ICF – Insulated concrete Forms 

AS1366.3 – Australian Standard : Rigid cellular plastics sheets for thermal insulation Part 3: Rigid 

cellular polystyrene— Moulded (RC/PS—M) 

AS1530.3 – Australian Standard : Methods for fire tests on building materials, components and 

structures Part 3: Simultaneous determination of ignitability, flame propagation, heat release and 

smoke release 

AS4859.1 – Australian Standard : Materials for the thermal insulation of buildings Part 1: General 

criteria and technical provisions  

 

------------------------------------------------------------END-------------------------------------------------------------------- 
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