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Borregaard is the global leader in biobased chemicals

* High value added through full raw materials utilisation

 Borregaard’s biochemicals are sustainable and environmentally friendly
substitutes to petrochemicals
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Borregaard’s Biorefinery - a unique business model

Most competitors burn
this part of the biomass
to recover the energy

The biochemical markets
are expected to be
attractive

 Borregaard differentiates from its competitors through its unique biorefinery concept

— Alternative use of lignin and sugar is thermal energy
— Long fiber raw material base is vital for several of the wood-based chemicals

 The wood-based chemicals must give higher value added than the alternative

— Need higher value added than energy recovery
— Need to compensate disadvantages in specialty cellulose - long fiber raw material base/location
— The biorefinery concept has historically outperformed traditional cellulose production

* Unique competence base compared to competitors
— Competence can be transferred to alternative raw materials



One spruce tree.........

160 Euro

210ton 3000 15 liter 30km 30 square meters 2.000 liters and 5.000
concrete spectacle frames heavy fuel oil bus ride cardboard ice cram chocolates



Value creation through specialisation and innovation

e |nnovation Management Teams

9)5. o ~12%%of Borregaard’s revenues come
= ‘ from new products?
/
! e 95 employees in R&D, of which 34 at PhD
1' - level

e Annual R&D and innovation spending of

Exilva® Microfibrillar

Continuous 4-5 % of turnover3 Cellulose &
specialisation and . ) SenseFi® Advanced
improved products e |P strategies for each BU and major Texture Systems

innovation projects

Lignin raw material Developing new process
from various biomasses for 2G bioethanol

Notes: Borregaard

1. Average last 5 years. 15% in 2014
2. Launched the last 5 years
3. Includes R&D centres, operation of BALI/Exilva pilots and market/applications innovations



Scaling up the BALI concept - Biorefinery Demo

Demo plant commissioned January 2013
— 135 mNOK investment (total Capex)
— 58 mNOK grant from Innovation Norway

Minimum size commercially available equipment

750 mt biomass processed
— Softwood, hardwood and sugar cane bagasse
— Continuous operations ]

Demonstration mission
— Process demonstration and optimisation
— Product qualification

0
. . . @
lnnounsm; o Borregaard

NORGE


http://www.innovasjonnorge.no/
http://www.innovasjonnorge.no/

BALI Demo - Pretreatment step

Biomass feedstock Cellulose

Lignin raw material

water soluble
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The BALI project
BALI Demo: Enzymatic hydrolysis step

Cellulose

Bioethanol Biochemicals
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Exilva: Microfibrillated cellulose
The ideal product for Scandinavian conditions

« Exilva MFC has a unique set of characteristics
— Rheology modification, stabilisation and water retention

« Valuable and novel applications in a variety of products

— Adhesives, detergents, cosmetics, composites and other industrial
formulations

* New production facility
— Capex 225 mNOK
— Initial capacity 1000 tonnes
— Production expected to start in Q3-16
— Prepared for future capacity expansion
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Use of biomass for heat and power production
A major treat to the bio economy in Europe

Heat and power
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Cascading use of biomass
High value creation - well suited for European conditions

Replaces products from fossil sources
Small CO2 footprint in production and recovery

Recovery
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