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Introducing DSM  Annual net sales of € 8 billion
with ~ 22.700 employees
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People - Planet - Profit: creating value along three dimensions
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DSM and sustainability
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Global warming is not a joke
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Where did it start...

Need for new and sustainable energy resources

Coa[ Oil Biomass

Non-renewable Renewable
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... and what are we heading for?

First generation Second generation
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Is there enough biomass ?

Some figures

» World production of plant materials = 100 trillion kg
of new plant dry matter per year

= approx 10 times the total worldwide use of all
forms of energy (B. Dale, 2003)

« Major crop residues = 1.000 billion kg / year

« Total US consumption of organic chemicals = 100
billion kg / year

Is there enough biomass ?  YES
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The Innovation Promise of Bio-Based Materials
Offering a step change for growth
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Methanol




Foot Printing
« Carbon Foot Print
« Life Cycle Analyses
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Methods for sustainability analyses

LCA; life cycle assessment

(. J
Carbon footprint
Eco-Indicator 99 (ReCiPe)
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Contributors to the Life Cycle Analyses of Coatings

Solvent
Solvent missiol
Incineration

Kg CO2 eq.

!

Substrate
heating

Paint comp
Jproduction

Solvents
LCA calculating the GWP to coat 1m?

Carbon footprint expressed as Kg CO2 eq. is part of

Resin the total LCA. Other factors are eg the impacts on

fossil fuels, the ion of respiratory
and climate change.

Pigments
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Life Cycle Analyses of Waterborne Decorative Coatings
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The higher environmental footprint of acrylic emulsions DSM
should be compensated by it’s durability BRIGHT SCIONCE, BUGHTER VWG,

LCA of Decorative Coatings including new
biobased acrylics and biobased alkyd
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Eco-indicator 99 assessment Decorative Coatings

012 | The Eco-indi 99 assesses envi impacts

ot across 11 sub-categories related to human health,
‘ecosystem quality and resource depletion.
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Page 14 'BRIGHT SCIENCE. BRIGHTER LIVING.




Life Cycle Analyses of Industrial Wood Clear Coatings
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Life Cycle Analyses of Industrial Wood Clear
Coatings incl new partially bio based acrylics
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Eco-indicator 99 assessment of Industrial Wood Clear Coatings
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Life Cycle Analyses of Industrial Metal Coatings

Eco-indicator 99 assessment Industrial Metal Coatings
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The Eco-indicator 99 assesses environmental impacts
across 11 sub-categories related to human health,
ecosystem quality and resource depletion.

Fossil
fuels

Novomer 30y 70%
Sold; 140C cure

Powder, 60 100%
Sold; 180C cure

Water 2C, 304; 50%
Sold; 70C cure

‘Solvent 30y; 70%

UV, 304 100% Solid;
Solid; 140C cure 20C cure

1 2C, 304 50%

W Climate change
DAcidification! Eutrophication

OResp. inorganics
B Ecotoxicity

BResp. organics
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Introduction Novomer technology




Example of new resins with Improved Carbon Footprint

DSM has a cooperation with Novomer which has exclusive
technology to produce polycarbonates based on CO, and epoxides

Aliphatic Polycarbonates (APC) €0, Footprint (CO, ea/kg)
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CATALYZING GREEN CHEMISTRY
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Carbon dioxide based Polymers

Sustainability
= Uses 50% less oil
= Sequesters CO,

Low Cost

= Uses 50% less oil
= Uses cheap CO,

Traditional

e % NOVOMER ©osm

Carbon Foot Print existing product range DSM NeoResins+

Carbon Foot Print product range DSM NeoResins+

70 [ ]

#of products
&

253 335 354 4-45 455 555 55-6 66.5 6.5-7 715 758 8-85
Carbon Foot Print
(kg CO2/kg solid resin)

@ Count of WB Acrylics @ Count of SB Acrylics O Count of SB Akyds O Count of Polyester 8 Count of PUD




Summarizing; Carbon Foot Print reduction of biobased
resin prototypes recalculated to 100% solid resin

CFP solid
resin
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