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PURAC'’s contribution to the growth
of the Poly Lactic Acid market

B Lactide technology lowers investment and technology hurdle
B D- Lactic Acid technology broadens application scope

B Business model: close co-operating with selected partners
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PLA Value Chain
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Drivers for bio-plastics in the Retail Chain:
B Consumer concern about environment

B Green image of retailers and brand-owners
B Adding value through “Sustainability Branding”

| Creating consumer awareness

B Positively developing framework conditions:

B |[nstitutional, Policies and Regulations

B Key issues:

B Cost versus fossil based polymers

((e B Non-GMO carbohydrates required (esp. Europe) Reta” Chain
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Positive framework conditions developing

B France: Law on Agriculture includes mandatory use of disposable
retail carry bags, cotton buds and waste bags by 2010

B Germany: Certified biopackaging will be exempted from recycling
obligation until 2012.

B Netherlands: Subsidies from Ministry of Environment for bringing
down cost of compostable packaging; taxation of fossil-based
polymers

B Belgium: Compostable bags exempted from packaging tax pending.
Value of €3/kg.

B Japan: Nippon Biomass Strategy and Biotechnology Strategic
Scheme Practical objective: replace 20% of Petrochemical Plastics by
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PLA versus Oil Based Plastics

B Based on current carbohydrates prices and olil prices PLA
already competitive with traditional plastics.

B Specific tax situations, subsidy for PLA or penalty for traditional
plastics, will make differences larger
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Der Grune Punkt (Germany)
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B Polymer B Grune Punkt

B Recycling tax per 1-1-07 for packaging made from oill
based polymers: €1.29 / kg

B So far recycling tax only applied in Germany

B Implementation discussed on European level
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Oil Based Polymers

B Global use: 250 mio tonnes per year

B PLA initially seen as substitute for Poly Ethylene
Terephthalate(PET) and Poly Styrene (PS)

B PET : 35 Min tonnes per year (incl. fibers)
B PS 15 Mintonnes per year
B Prices of PET and PS increased strongly over last

years due to increasing oil prices
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Sufficient carbohydrates for bio-plastics available

Renewable resources
(edible carbohydrates)

Bio-based plastics

Global carbohydrate Global plastics
output production
1,400 Min tonnes 250 MIn tonnes

1.5% of global 6% of global plastics
carbohydrate production

production 15 Min tonnes
21 MiIn tonnes*

((ePURAC *Average carbohydrate to bio-based polymer conversion rat e =70%




Biodegradable

Non-
biodegradable

PLA most attractive bio-plastic

Bio-based

Poly Lactic Acid (PLA)
Natureworks - Natureworks®
Mitsui - LACEA®

Toyota - Eco Plastic U'z®

Starch-based Polymers
Novamont - Mater-Bi®

Poly Hydroxy Alkanoates (PHA)
ADM/Metabolix - Mirel®

Poly Hydroxy Butyrate (PHB)
Biomer - Biomer®

Poly Butylene Succinate (PBS)
Mitsubishi Chemical - GS-PLA®

Poly Trimethyl Terephtalate
(PTT)
DuPont / Tate & Lyle - Sonora®

Polyurethane (PU)
Dow - Soybeen polyol PU

Bio-PE
Dow, Braskem - Bio-PE

Fossil-based

Aliphatic/Aromatic polyester
BASF - Ecoflex®
DuPont- Biomax®

Poly Butylene Succinate (PBS)
Showa High polymer - Bionolle®
Daicel - Celgreen®

Mitsubishi Chemical — GS-PLA®
(plans to produce succinic acid by
fermentation)

Commodity Polymers
Polyethylene (PE), polypropylene (PP),
polystyrene (PS), Polyester (PET),
acrilonitril butadieen styrene (ABS),
Polycarbonate (PC), etc.




Current production bio-polymers
Name Plate Capacity (kton)

160+
140+
120 B PLA
100 B PHA
80+ Bl Starch-based
60+ O PBS
40- [ PHB
20-
O_
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D- technology widens PLA application scope

B D- technology increases
heat deflection temperature
to 175 °C

B Heat deflection temperature
standard PLA = 50-60 °C

B Results in much more
application opportunities
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D(-) Lactic Acid Widens Application Scope

Automotive components

I
Durability \

Wrapping films

Flexibility

£ \

Injection Molding ",
h
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PLA end products

Packaging:

B Trays, bottles, foams

Automotive components

Fabrics, interior parts

Electronics:

B Computer casings, mobile
phones

Carpets, non-woven

Construction foams




PURAC positioning

Carbo- \ Lactic ac I\r/Iodnor?er PPc()]:yrr;er Compound \Conversion \ Brandowne Retailer Consume r
hydrates / Producti (I?a(lzjt(i: d'g)n ro(Pllji')on roduction / to articles

(e




PURAC Lactide Business Model

LACTIC ACID | LACTIDES | |
> |
L+ / D- L+ / D- |

PURAC PLA PRODUCERS

B PURAC's proprietary technology and economy of scale for lactic
acid and lactides results in cost effective lactide

B PURAC's lactide proposition has clear advantages for PLA
producers:

1. smaller scale

2. lower investment level
3. lower technology hurdle
4. lower risk



PURAC Lactide Planning

B Currently:
B Negotiations with large strategic customers

B Converting our Spain factory into a 3,000 mt pilot plant for D-
and L+ Lactides. Should be operational mid 2008.

m H2 2008
B Decide on large investments for D- and L+ Lactides based on:
B Firm contracts with large customers
B Know-how derived from Spanish pilot plant
B 2009/2010

B Industrial production of D- and L+ Lactides for PLA industry



Conclusion

Established and growing market demand for bio-plastics
PLA is positioned very well in bio-plastics arena

Lactide technology lowers investment and technology hurdle
D- Lactic Acid technology broadens application scope
Business model: close co-operating with selected partners

Lactides pilot plants operational mid 2008 and solid plans
available to capture this growth opportunity

Substantial contribution to PURAC results expected from 2010






