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The European Waste Hierarchy in context

LCA methodology to study end of life options for packaging

Results & conclusions
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s THE EUuropean Waste Hierarchy is not a rigid structure

“When applying the waste hierarchy
[...] take measures to encourage the
options that deliver the best overall
Y\ environmental outcome.

Prevention

Preparing for reuse . : .
This may require specific waste

| Y\ streams departing from the
Recycling hierarchy where this is justified by
N life-cycle thinking [...]"

Other recovery, e.g. energy
recovery

Composting is considered as recycling

Disposal in the EU waste hierarchy.

OK for organic materials
—> justified for biodegradable plastics?

Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and repealing certain Directives

- Art 3., al 17. "recycling" means any recovery operation by which waste materials are reprocessed into products, materials or substances whether
for the original or other purposes. It includes the reprocessing of organic material



2 Quantis  Public perception coincides with the relative positions
In the hierarchy

Composting Incineration

What do you think of the idea of replacing conven-
tional plastic packaging by compostable BDP packag-

ing?
50 - . J .
. al Glohal Alliance for Incinerator Alternatives
Answer in % Globhal Anti-Incinerator Alliance

A0
30 UK Without Incineration Network lﬁ
o Borough council says NO to incinerator
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- Quantis  New products promoted as biodegradable and
“environmentally friendly”
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Biodegradable by natu re.
Green by choice."*

BIODEGRADABLE
.‘-m':

earth green
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RECYQLABLE
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http://www.oureverydayearth.com/2009/04/26/bio-degradable-trash-bags-cvs-pharmacy-deserves-a-mention/cvs_biodegradable_rubbish_bags1/
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The European Waste Gene_rally, publl_c percep_tlon_ of compostlng IS
Hierarchy in context positive and of incineration is negative
It applies to biodegradable plastics

LCA methodology to study end of life options for packaging

Results & conclusions




2 Quontls An LCA has been performed on end of life options for
packaging

« Packaging materials:
— Polylactic acid (PLA)
— Thermoplastic starch (TPS)

* End of life options:
— Landfill
— Municipal solid waste incineration (MSW!I) with energy recovery
— Direct fuel substitution
— Anaerobic digestion (methanisation)
— Industrial composting
— Mechanical recycling



7Quont|s The methodology used follows the 1ISO 14’040 series
of standards for an average European scenario

* Functional unit: e System boundaries:

- B S BN EEN BN BN N BN BN I M N B O e

— 1kg of material, disposed g

of at a user’'s home Material CO, sequestration

Material production
- Maize and additive production
- Transformation into resin

* Region for disposal:

W

- Europe Conversion,
. . distribution and
* Life Cycle Impact use stages

assessment (LC'A) Waste collection
- Disposal with or without sorting

- Collection and conditioning

\4

— Full set of indicators from

IMPACT 2002+ >
(End-of-life) Treatment impacts
. : - Process
Focus on global warming ~ Material CH,
score and resource - Material CO,
depletion v

(End-of-life) Treatment credits
- Material or energy recovery
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The European Waste
Hierarchy in context

LCA methodology to study
end of life options for
packaging

Generally, public perception of composting is
positive and of incineration is negative

An LCA comparing two materials in formats
that can go through all widely available end of
life options was performed

Results & conclusions




; Quantis  PLA results for global warming score show high

Sustainability counts

Impacts of industrial composting

m Treatment credits

® Treatment impacts -
Material CO2

Treatment impacts -
Material CH4

Treatment impacts -
Process

. m Waste collection

® Material production

Global warming socre (in kg CO2 eq per kg of material)

Material CO2
sequestration
< Net total
Production of 1 Recycling Industrial Anaerobic Direct fuel MSWI with Landfill
kg of resin composting digestion substitution  energy recovery

(methanisation)

Do not cite, submitted for publication



; Quantis  TPS results for global warming score show dominance
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of methane production impacts in landfill

® Treatment credits

- ® Treatment impacts -

Material CO2

Treatment impacts -
Material CH4

Treatment impacts -
Process

m \Waste collection

. - . e ' m Material production

Global warming socre (in kg CO2 eq per kg of material)

Material CO2
sequestration
< Net total
Production of 1 Recycling Industrial Anaerobic Direct fuel MSWI with Landfill
kg of resin composting digestion substitution  energy recovery

(methanisation)

Do not cite, submitted for publication



7@uontis

Sustainability counts

for industrial composting
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Results for impacts on resources show high impacts

® Treatment
credits

Treatment
impacts

m Waste
collection

= Material
production

< Net total
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« Composting generally has among the highest impacts

» This is due to the fact that the composting of the studied materials does not
improve the quality of the compost and the industrial composting process
does not recover energy

« Landfill impacts can be high and are dependant on the material
* Operations which recover energy perform well

* Arrigid application of the EU Waste Hierarchy for industrial
composting of biodegradable plastics is likely to generate one of the
highest environmental impacts of the studied end-of-life options

« Composting should not be considered as recycling in the EU Waste
Hierarchy when applied to biodegradable plastics
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The European Waste
Hierarchy in context

LCA methodology to study
end of life options for
packaging

Results & conclusions

Generally, public perception of composting is
positive and of incineration is negative

An LCA comparing two materials in formats
that can go through all widely available end of
life options was performed

Contrary to public perception, composting is
not necessarily the best alternative

Our results support the flexible application of
the European Waste Hierarchy
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7Quontis Life cycle perspective of the products studied
(example)
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sansicns— Product systems boundaries

Functional unit

To provide atypical cup (40 ml)
of espresso coffeein a B2C
environment JUP AR .



http://images.google.ch/imgres?imgurl=http://blogs.gxs.com/keifers/files/2008/05/green-cofee-bean-on-vine.jpg&imgrefurl=http://blogs.gxs.com/keifers/2008/05/22/green-coffee-xml/&h=600&w=800&sz=148&hl=en&start=13&um=1&tbnid=2MZvuZ3hilihxM:&tbnh=107&tbnw=143&prev=/images?q=green+coffee&um=1&hl=en

