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The Plastics Manufacturing Industry

What are ,Biobased & Biodegradable Plastics” ?
* Biobased plastics

* Biodegradable plastics

Potentials & Limitations
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Bioplastics_17th February 2009_Denmark 2



| Plasticsturope
The network of Plastics Europe e
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Western Europe
Key Figures Plastics Industry 2007

!’IasticsEurope

ssociation of Plastics Manufacturers

Plastics Industry

Machinery

Manufacturing _
builders

Processing

Number of Staff: 1,600,000

Number of Companies: 50,000
Revenue: ~300 bn €
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Source: Official Statistics / Harnischfeger, Pietsch & Partner Strategie- und Marketingberatung GmbH (HPP)

The plastics industry

consists of three sectors:
Plastics Manufacturers
Plastics Converters

Plastics Machinery
Manufacturers

Large number of enter-
prises underline the
medium sized business
structure

Ongoing consolidation
of market players

European plastics
machinery manufac-
turers remain in a
leading position globally



What are ,Biobased & Biodegradable Plastics*? PlasticsEun ope
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* The term ,Biobased & Biodegradable Plastics" is ambivalent and calls
for a differentation, in respect of raw materials and functionality:

* Biobased plastics are manufactured from renewable raw materials

* Biodegradable plastics (degradable; biodegradable; compostable) are
manufactured from renewable or fossil raw materials, or they are blends
(mixtures)

* A biobased plastic material (from renewable resources) is not
necessarily biodegradable, whereas a biodegradable plastic material
can be made from mineral oll
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Biodegradable versus biobased plastics Plasticsturope
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o
Most cellulose 8 Starch blends, Compostable

Bi Jerivatives, 2 cellophane, according to
” Ilo_ t ) qG:.) 2 PLA, EN13432,
plastics 198k, (PE+PVC), PHA ASTM D6400
- This term caster oil (PU+PA
Is easy to Chitin, Chitosan
use in
marketing not biodegradable biodegradable
- but
difficult in .
practical Standard IRRC L, PBAT, Compostable
realization plastics PE, PP, ;NI PBSi. - according to

PVC, PVOH/PVA, EN13432,
PS, ABS, o JerN  />TMD6400

PET, PMMA,
PUR, PA, ...

modified
POs

reference to
fossil*
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Biobased plastics Plasticsturope

ssociation of Plastics Manufacturers

e Starch & Starch blends
 Market share ca. 80%

« granules can be processed - in existing industrial plants — into films, injection
moulding products and coatings

» Polylactic acid (PLA) & PLA-blends

e granules in various gqualities — are available for the manufacture of films,
moulded parts, tins, cups, bottles and further articles of daily use

* Polyhydroxybutyric acid (PHB)
 PHB is a polyester from renewable resources, obtained by fermentation
* Properties are similar to those of polypropylene, obtained in petrochemistry
* Properties of PHB blends range from adhesives to hard rubber

* Polypropylene /PVC
* Based e.g. on sugarcane (Brazil)
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Renewable raw materials for
ethylene production

Plasticsturope
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1. from mineral oil:

2. from sugarcane:
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Biodegradable plastics Plasticsturope

Product properties do not depend on the raw material base

Compostable plastics can be certified with the ,seedling logo*

Typical fields of « Medicine
application:  Agriculture, horticulture
» Packaging

short-lived
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Biodegradable plastics Plasticsturope

Examples for medical applications:

. Spiral to remove limescale

. For minor bone fractures, a
second hospital stay is no
longer necessary thanks to
plastic fixing pins
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Biodegradable plastics

Plasticsturope
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Golf tees for
leisure time
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Mulch films for
agriculture

Carrier bag for fruit,
suitable for biowaste
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Plastics Demand Western Europe 2007
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Plastic Materials Demand by Segments

Others
23.0%
Packaging
43.0%
E & E 5.0% >
Automotive
8.0%
Building &
Construc-
tion 21.0%

Packaging
by far represents the largest
end-use market

Building & Construction,
Automotive and E & E follow

Others

includes consumer, household,
appliances, furniture, agriculture,
medical, etc.

Over the last years the share of
end-use applications remained
fairly stable

1 Source: PlasticsEurope Market Research Group (PEMRG)
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World

Plastics Production 1950 - 2007

Plasticsturope
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2000

Plastics are a global
success story

Continuous growth
for more than 50
years

Plastics production
ramped up from

1.5 Mio tin 1950

to 260 Mio t in 2007*

Bio-Plastics:
2007: 0.26 Mio. t**

* PlasticsEurope Market Research
Group (PEMRG)

** European Bioplastics
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Market potential Bioplastics

Plasticst

urope

Associa tion of Plastics Manufacture

Market potential Bioplastics in Mio. Euro:

Source: Roland Berger Strategy Consultants (2007), page 160

(European Industry was asked)
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Basic requirements to plastic products

PlasticsEuro

Association of Plastics Manufactur

pe

|
Conductivity
« electrical isolator
* thermal isolator

« electrical conductor —

]

Processing

* Low temperature

* Low energy

* Low cost

* Injection moulding
& extrusion

Flexibility

Rigidity

Impact resistance
Scratch resistance

Fittings

* Fillers

* Dyes & pigments
* Reinforcement

* Propellants:

Other properties

* Transparency

* Reusability

Foams

. =
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-

Density

o Lightweight
construction

» Acceleration

\//
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Basic requirements to raw materials Plasticsturope

Availability in good and constant quality

Adequate security of supplies

Competitive prices

Planning security through sound frame regulations
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Mineral oil consumption in Western PIasticsEurope

Europe [in %] st of i Mot
Only 4% of oll
consumption goes
Into plastics
production
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After the useful life of
a product, the energy
content of the plastic
material is still
available

Plastics are
sustainable in use
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Plasticsturope

Limitations in agriculture scsion of o, st

Maximum substitution potential (EU15): 15.4 million tons;
this corresponds to ca. 33% of the total plastics consumption*
ca. 5 million hectares of agricultural land (2 - 3%)

But ...

EU plan: 20% substitution (ca. 62 million tons) of fuels by biofuel —
up to the year 2020

ca. 30 - 60 million hectares of agricultural land (16 - 33%)

Ensure the availability of renewable resources for food and
Industrial purposes (fuels and materials)

*(PRO-BIP, UU-STS & FhG-ISI, MAR 2004)
Bioplastics_17th February 2009_Denmark
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Aspects in agriculture Plasticsturope

Assessing the use of agricultural land and
connected aspects is a complex matter:

» Soil conditions
e Climate
 Availability of water

e Type of cultivation
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Cycle biobased plastics? PlasticsEurope
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Energy requirement in product lifecycle

Conventional energy is
consumed from
harvest to composting

‘ Biobased materials are not fully CO , neutral
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Biobased plastics — Environmental impacts Plasticsturope

What can we learn from eco-balances?

 The main advantage is in “feedstock energy” (biomass = solar energy)

* This advantage is reduced by a higher process energy requirement (PLA)
or by less favourable overall behaviour (e.g. for some starch-based
plastics)

» Biobased materials are not fully CO, neutral

* Further impact categories relevant to agriculture (such as eutrophication,
ozone depletion, use of agricultural land, aquatox) rank among the

disadvantages of biobased materials

« Total energy savings through biobased plastics are negligible
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Plasticsturope

Unregulated waste dumping el et

Consumer behaviour
Unregulated dump site

Advantage:
Products from renewable raw materials are degradable
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S Plasticsturope
,Littering” seceaen of e Homatecsres P

Littering (throwing away waste just about everywhere, to the
detriment of environment and scenery)

e ... IS not material-specific
(plastic carrier bags account for < 1% of littered waste)
e ... Is abasic attitude of consumers

* (Bio)degradable materials or renewable raw materials are
no solution to the problem

A mix of measures is needed to prevent littering:
« Create awareness

* Information and instruction
* Implementation of laws and regulations

« Sensible waste management
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Recycling / Recovery options for
biodegradable plastics

Plasticsturope

Association of Plastics Manufacturers
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Plasticsturope

Compostability: one pillar of bioplastics R
Process conditions: Heat, humidity, microorganisms, nutrients
Output: Compost, water, carbon dioxide

Scope of testing:
- Chemical testing: Identification of all constituents, limit values for heavy metals

- Biodegradability in agueous medium

(oxygen demand and CO, formation)
- 90% of organic material converts into CO, within 6 months
- Not more than 10% of residues (referred to original mass) must remain
after 3 months of composting and screening through a 2 mm sieve
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PlasticsEuro

Association of Plastics Manufacturers
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A ,Lead Market Initiative” for Europe Plasticsturope
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e published in December 2007 (COM(2007)860)

« will foster the emergence of six lead markets of high economic and

social value:
1. eHealth
2. protective textiles
3. sustainable construction
4. recycling
‘ 5. bio-based materials
6. renewable energy
; . ) European Commission
« Life cycle approach is seen as a supporting tool Directorate-General for
. . . . ) Enterprise and Industry
for the action plans in particular for bio-based materials Directorate D -
Innovation Policy
ENTR-

LMI@ec.europa.eu
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Roadmap EU-Commission
biobased products (2007)

Plasticsturope

Association of Plastics Manufacturers
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,Lead Market Initiative” for Europe

Plasticsturope

Association of Plastics Manufacturers

Bioplastics_17th February 2009_Denmark

29



Lead Market Initiative” for Europe Plasticsturope
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Cutting from the minutes of the meeting of the Ad-hoc Advisory Group
15.10.2008:
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PlasticsEurope “s activities Plasticsturope
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* Monitoring different ongoing activities
« Cooperate with potential allies and relevant stakeholders

* Input in Standardization (DIN NA 054-01-07 AA: Working Commission
Biodegradable Plastics & CEN TC 249 WG 17 Bioplastics)

* Input in activities on the ,bio-content” of materials.
 EU-Commission Mandate for the standardization on ,bio-based products*

* Build, extend and maintain networking to european, national and
regional institutions through visiting and presenting at important fairs,

congresses, workshops
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Summary / | Plasticsturope
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« The various concepts
 renewable raw materials as wider resources

* biodegradability as functionality must be clearly
differentiated from each other

* Biodegradability

* Is an extra property which can be useful for
specific product requirements

» does not solve pollution problems

e Biobased plastics

* behave the way other plastics do
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Summary / I Plasticsturope
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* Innovation potential
is available for the future — through a
synergy of renewable and fossil raw
materials

e (Environmental) quality standards
like for other products, too

* Chances through adequate
communciation and where extra benefits
are visible to consumers

* Use of development possibilities under
free market conditions

« Keeping all options open in
reycling/recovery
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Positions

PIasticsEurope

Association of Plastics Manufacturers
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www.plasticseurope.orq

Heading:

Our views
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