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Degradable Plastics: Breaking News Down Under 

What are Standards? 

Standards Australia Committee EV-017
Degradability of Plastics is developing Australian 
test and performance standards for degradable 
plastics.  Standards are needed so that degradability
claims about plastic products can be objectively 
verified.  This verification will give consumers and 
industry confidence in the performance of degradable 
plastic products. 

International standards for degradable plastics 
generally focus on three elements:

¶ the extent of biodegradability (or 
mineralisation, measured as carbon dioxide 
produced by microbial assimilation of the
organics);

¶ ability to disintegrate so as not to be visible or 
recognisable after composting; and 

¶ toxicity (the resulting compost must be able 
to support plant growth). 

Use of test and performance standards enables
industry to demonstrate claims about the 
degradability of a plastic.  A variety of standards are 

needed to enable assessment of a plastic in a range of 
different degradation conditions.  In some cases a 
complete assessment may take more than one year to
complete, as lengthy tests are involved.  There are 
also screening standards that are designed to 
approximate more accurate tests in a faster time scale.
Where a sample fails a fast-tracked test there is no 
need to subject it to a longer test it is expected to fail.

Test standards provide instructions on how to expose 
a plastic to a pre-determined set of conditions for a
specified amount of time.  For example they might
provide a recipe for a compost heap, and instructions 
on how the heap should be managed and how long 
the plastic should be treated in the compost.

Performance standards specify the results that must 
be achieved in order to satisfactorily pass the test.
For example the plastic must be degraded in a certain 
time so that most particles are below a minimum size, 
and the remains must meet toxicity criteria.

To  better  illustrate  what a  standard is  like, the 
following box is a summary of an existing 
international test standard. §

International Standards Organization Standard ISO 14855-1999 - Determination of the ultimate 
biodegradability and disintegration of plastic materials under controlled composting conditions … 
Method by analysis of evolved carbon dioxide. 

This standard specifies a way to determine the aerobic biodegradability of organically based plastics. 
(•Ultimate aerobic biodegradability• means the extent to which the plastic is •mineralised• or broken down 
into carbon dioxide, water and mineral salts and new biomass is produced.)  The test decomposition is 
conducted in a glass vessel in a laboratory, but aims to predict the decomposition that will occur if the
plastic is treated in a large-scale composting facility.

The test plastic is exposed to a live sample of stable, mature compost and the temperature, aeration and 
humidity are closely controlled for a period not exceeding six months.  By measuring the amount of carbon
dioxide produced by the degrading plastic the rate and extent of degradation can be calculated.

This ISO standard specifies many detailed aspects of the study, including the size of the test plastic 
material, characteristics of a reference material (tested in parallel for comparison purposes), the amount of
the added compost, the pH, temperature and humidity at which the test must occur, how to calculate the 
percentage of biodegradation and how to report the results.
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Marketing and Composting of Degradable 
Plastics Packaging … Can It Work?

If packaging is made from compostable plastics, then 
that packaging can be collected for commercial
composting.  This may be cheaper than disposal to 
landfill or recycling of conventional plastics.  But can 
it work in practice?  Consumers would need to be 
willing to purchase products packaged in degradable
plastics, and then separate the compostable plastic
from normal plastics for household waste collection.
Is the separation of recyclable and compostable 
plastics in households feasible?

A pilot scheme conducted in Kassel, Germany from
May 2001 to November 2002 tested the willingness of 
consumers to purchase and then segregate degradable
plastics for composting. The project was jointly 
funded by the German Government and industry and 
involved the packaging, plastics and waste industries 
as well as Kassel retailers, marketers and academics.

Shops offered consumers twelve products packaged in 
certified compostable plastic.  The bright orange
certification label used to identify the products is 
reproduced below.  Products included dairy products, 
fruit in punnets and bags, fresh flowers and cutlery.
Many of the shops also offered degradable shopping 
bags that could be re-used as compostable waste bin 
liners.

The study found that German consumers were able 
and willing to purchase and then segregate 
compostable plastics from normal plastics for disposal.

The findings of the study are summarized in more
detail below:

Marketing Findings
¶ 82% of Kassel•s population recognised the 

compostable plastic logo; 
¶ 80% of those who had bought the special 

products thought their quality was high or 
very high, 87% said they would buy them
again;

¶ 90% approved of replacing conventional 
plastic packaging with compostable plastic; 

¶ For residents surveyed, compostability was 
considered more environmentally friendly 
than using renewable materials, and 
consumers rated the degradable plastics as 
more environmentally friendly than re-usable 
glass containers;

¶ 75% of consumers were willing to pay more
(sometimes or always) for compostable plastic 
packaging; and 

¶ The willingness of consumers to purchase the
more expensive compostable plastics implies
that the price difference could be reduced as 
production volumes increase. 

Waste Management
¶ 65% of the degradable packaging purchased 

was collected for composting;
¶ Kassel•s existing organics collection system

was able to absorb the addition of degradable 
plastics … seasonal fluctuations in organics 
waste production were a more important
feature of variability in waste volumes;

¶ The amount of non-organic impurities in the 
organics waste collected remained steady at 0-
2%, and was unaffected by the introduction of 
compostable plastics; and

¶ Field trials of the compost produced with 1% 
compostable plastic indicated that it was of 
the same quality as normal compost.

For further information on the Kassel study see 
http://www.modellprojekt-kassel.de§
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Re-usable or Degradable Shopping Bags?

Australian consumers and retailers are being 
encouraged to use re-usable shopping bags rather 
than single use (HDPE) shopping bags. By the 
end of 2005, the intention is to reduce the 
numbers of lightweight carry bags used by 50%.
Negotiations are also underway to phase-out 
these bags by 2008.  The ultimate aim is to 
reduce plastic bag litter, which can cause harm or 
death to domestic and wild animals that ingest the 
bags.  In pursuing this, governments are also 
encouraging consumers to use resources more
efficiently.

HDPE bags are very lightweight so each bag is 
not in itself resource intensive, however,
Australia uses over 6 billion of them each year.
Several independent analyses have concluded 
that using heavier duty, reusable bags will save
resources … especially when those bags can be 
recycled at the end of their life.  Stronger carry
bags, unlike the lightweight bags, are also less 
likely to be littered and, even if they are, unlikely 
to be transported into sensitive environments like
oceans and rivers. 

What part can degradable plastic bags play in this
transition?  Many retailers are now stocking 
degradable bags instead of standard HDPE carry 
bags to complement these environmental efforts. 
But can retailers and consumers be confident that 
degradables will improve the environment?

There is no doubt that degradables are playing a 
very important role in certain •niche markets• and
that these markets will probably grow.  However, 
it is important that any new products be 
introduced with a clear understanding of their 
lifecycle advantages and impacts. To clarify this, 
we are taking several steps to give manufacturers, 
retailers and consumers the confidence they need:

¶ Standards Australia is working towards
two types of standards initially:

o For biodegradable or compostable 
plastics and

o for oxodegradable and photo-
degradable plastics (where 
degradation is triggered by light and 
heat);

¶ The Department of Environment and 
Heritage is working with other government
agencies and stakeholders to resolve 
•acceptable criteria• for a range of policy
issues (degradation times, extent of 
degradation and size of pieces of degraded 
materials etc); and 

¶ The Department is also developing a 
discussion paper on certification issues
associated with degradable plastics.
Certification will help standardise how
claims are used.

In the meantime, we are urging everyone to 
proceed with caution in embracing degradable 
plastics until there is more certainty, and to be
cautious about particular claims that are made on
bags.  We are urging those in the supply chain to 
take into consideration the need for rigor in
examining the potential impact of degradable 
products:

¶ How do degradable products contribute to 
resource efficiency and waste minimisation
goals?

¶ Are there potentially negative impacts on 
plastics recycling processes … how are these 
to be managed?

¶ How effectively do degradable shopping 
bags degrade in receiving environments (e.g. 
on land as litter, in wet and dry landfills, in 
waterways on the surface and, if they sink 
under water).  What is the impact of any 
break-down products in those environments?

¶ What are the potential impacts on 
composting facilities?

¶ What is the impact on consumer confidence?
Only claims that can be substantiated with 
robust data should be made in marketing
products or prosecution could result. 

We recommend that retailers and consumers
consider whether alternative bags are actually 
able to contribute to your environmental goals.
Until Australian Standards are developed you 
should seek assurance that the bags meet the 
relevant international performance standards.§
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Degradable Plastics in Agriculture

Australian consumers have mainly seen 
degradable plastics in the form of shopping bags.
But there are many other areas in which
degradable plastics have a potential application.
The agriculture industry provides a few examples
(some presented below) where degradable plastics 
may be used to provide a better environmental
outcome.  Reasons why degradable plastics might
be a more sustainable choice for some agricultural
applications include:
¶ Plastic recycling can be efficient when the 

product is used in sufficient volumes close to 
a processing or recycling facility, but for 
agricultural applications large distances,
transport costs and soil contamination can 
make recycling too costly; 

¶ re-use is not always an option due to 
deterioration of the plastic, and cross-
contamination of crops or soils with pests or 
diseases is also theoretically possible; and 

¶ traditional disposal practices associated with 
these products would include on-farm or 
municipal landfill and incineration.  All of 
these disposal practices can create problems.
Space in municipal landfills is becoming
increasingly expensive, and on-farm landfills 
may not be appropriately managed.
Incineration may also lead to toxic emissions.

Thus farmers• decisions on what type of plastic to 
use might depend on distance of the property from 
the landfill or recycling facilities rather than just 
the up-front costs and performance of the available
products.  Levels of soil contamination and 
clustering of farms could be enough to change the 
economics of recycling.  For example, if many
farmers in a single locality use the same plastic in
large quantities then collection of their waste for 
recycling may become economically viable. 

A challenge for manufacturers of degradable 
plastics is to ensure they degrade satisfactorily at 
the right time.  This means they must retain their
integrity during their expected shelf life as well as
performing well in-use.  A plastic mulch for 
example, will be both above and below soil when 
in use, and thus experience two microclimates
simultaneously.  Degradation must also be 
sufficient in a range of environments with 
differing microbial, light and moisture conditions.

Banana Production
In Australia and internationally, commercially
grown bananas are covered with a plastic bag soon 
after the bunch emerges from the plant.  This 
creates a warmer micro-climate around the fruit, 
and shortens the time to maturity while keeping 
the bunch clean.  The colour of a bunch cover bag 
has a significant impact upon the rate at which the 
fruit develops and on the ability to prevent fruit
burn.

Polypropylene twine/rope is also used to support 
banana stems in gusty winds.  Research in Costa 
Rica has shown that1 degradable (polylactide) 
plastic ropes and bags have sufficient working 
lifespan, and it is hoped that they can contribute to
resolving significant plastic disposal issues 
incurred by the banana industry in that country.

Mulch Films 
Mulch films are extensively used to improve crop 
yield and speed maturation by raising soil 
temperature, limiting weed growth, and preventing 
moisture loss.  They typically require a relatively
short life span of months as opposed to years.
Normally, farmers use black polyethylene plastic 
that is disposed of to landfill.

Australian field trials2 using biodegradable mulch
film on capsicum crops have shown it performs
just as well as polyethylene film but also has the 
advantage of being able to be ploughed into the 
ground after harvest.  This can reduce disposal 
costs while enriching the soil with carbon on 
degradation (at the potential cost of nitrogen
drawdown).  Hay and silage wrapping films are 
similar products that could be made of degradable 
plastics. §
_____________________________________
1 The Journal of Environmental Polymer Degradation v. 7,
no. 4. p. 167-172. 1999
2 Australian Journal of Experimental Agriculture v41, p93-
103 23 March 2001.  Australian field trials using
biodegradable mulch film on capsicum crops have shown it
performs just as well as polyethylene film but also has the
advantage of being able to be ploughed into the ground after
harvest.  Not only does this reduce disposal costs but it can
enrich the soil with carbon on degradation. Hay and silage
wrapping films are similar products that could be made of
degradable plastics.
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Web Highlights 

Draft Australian Standards for Comment 

Drafts of two Australian test standards for determining
the biodegradability of plastics (DR 04425CP and
DR 04424CP) are available for public comment at 
www.standards.com.au.  These standards are based on 
International Standards Organization standards 14855
and 14852.  Public comment on the drafts closes on
13 October 2004.§

Plantic Flies Away With Eureka Prize

On 10 August 2004 the Australian Museum•s
Eureka Prizes recognised Plantic for •Turning 
plastic into compostŽ. Plantic plastic is starch
based, dissolves in water, biodegrades and 
composts.  Plantic Technologies received the 
industry and innovation prize, and was honoured 
with the naming of a fly after the company.
Krakatauia planticorum is a newly discovered 
species of long-legged flies known only from the
Pacific Islands of Tonga and Niue.  (pictured at
right). For more information see
http://www.amonline.net.au/eureka/ . §

New USA Standard for Degradable Plastics 

The USA•s ASTM Committee D20 on Plastics has
released a new Standard - D 6954-04, Guide for 
Exposing and Testing Plastics that Degrade in the 
Environment by a Combination of Oxidation and 
Biodegradation.  For further details see 
http://www.astm.org/cgi-
bin/SoftCart.exe/index.shtml?E+mystore§

Plastic From Poo 

Scientists with the Sydney-based Environmental
Biotechnology Co-Operative Research Centre 
have announced that they have identified a 
technique for turning organic waste into a green 
alternative to plastic bags.  Making degradable 
plastic from waste products such as dairy sludge is 
a possibility announced at the Sir Mark Oliphant 
Conference on Converging Technologies for 
Agriculture and Environment.  The company
estimates that it is two years away from
establishing a pilot plant to produce the 
biopolymer.
http://www.theaustralian.news.com.au/common/story_
page/0,5744,10421130%5E1702,00.html§
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Krakatauia planticorum

Artist: Hannah Finlay,
Australian Museum
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For further information & our newsletter archive please visit http://www.deh.gov.au/degradableplastics
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