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= Borregaard is the global leader in biobased chemicals
A niche player with a specialised product portfolio

Borregaard’s biochemicals are sustainable and
environmentally friendly substitutes to petrochemicals

Borregaard
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Borregaard differentiates from others 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 



. Advanced biorefining
Borregaard Sarpsborg

e 450 mill. USD turnover
730 employees

85 man years dedicated to
innovation

* Consumes: 1 mill. sm3 spruce/year

* Produces:
 150.000 ton speciality cellulose
e 150.000 ton speciality lignin
* 1500 ton biovanillin
e 20 mill. | 2.gen. bioethanol
200 GWh bioenergy
30 GWh biogas
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Borregaard was founded in 1889 by an Englishman with capital, and an Austrian with technology.

The reason why they came to Norway was availability of cheap raw material, cheap labor and cheap hydroelectric power. This picture has been turned completely upside down. Power is not cheap in Norway any more, raw material (Norwegian spruce) is very costly and although we complain about our salaries – labor is far from cheap in Norway.

What we have is competence and capabilities to invest – when it is sound.

The headquarter and the R&D center is situated in Sarpsborg, some 90 kilometers south of Oslo.



Borregaard is the world’s most advanced biorefinery
High raw materials utilisation - products with a wide range of applications
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Leading supplier of specialty cellulose
Global leader in lignin performance chemicals, 50%+ market share
Only producer of vanillin from lignocellulosics
Production of lignocellulosic bioethanol since 1938 (20.000 m3/y)
1500 GWh of renewable energy by 2013



Borregaard’s biorefinery concept — sustainable, with
products that can substitute oil based alternatives

Raw Material Processes Products

Natural Reduced emissions High performance
Renewable Energy conservation/ Substitutes oil based
Non toxic renewable energy products

Non GMO High raw material utilisation

Sustainable sourcing Risk management

Independent Life Cycle Analysis confirms favourable GHG-footprint for our

biochemicals compared to relevant alternatives
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The fractionation of biomass into components that may be further refined, giving an optimum and a balanced production of:
1. Bio Materials
2. Bio Chemicals
3. Bio Fuel
4. Bio Energy

The pursuit of the unique properties of our raw materials – not the destruction of them



Significant investments at the Sarpsborg Site to improve
climate footprint
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Innovation in Borregaard

Innovation is the process of generating and implementing new
ideas and solutions

increasing the value added to our customers
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Why innovation

In 1889 — established Today
« Competitive edge  High cost
— Cheap timber — Raw materials
— Cheap energy — Energy
— Cheap labor — Labor
 Foreign « Competitive edge - competence
— Technology — Technology
— Capital — Market
— Innovation

Borregaard
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Borregaard’s Biorefinery history
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This picture gives you a glimpse into Borregaard’s history – product wise.

Let us take a quick time-out - I would like to share a somewhat personal reflection with you.
In 1993 when I was about to finalize my Ph.D. I started looking for a job.
I was not too certain about what kind you job I was looking for and what kind of business I wanted to work in. 
However I knew that I  wanted a research position in the Industry.
When I saw that Borregaard was in the market for two new researchers, I was honestly a bit skeptical.
The pulp and paper industry and a more than 100 year old company.
I expected the company culture to be old fashion, boring, on their heels and responsive - at the best.
Luckily I handed in an application and was called for an interview.
During the interview I realized both that my expectations were wrong and why they were wrong.
Borregaard has survived for 120 years due to its ability to change, its pro-active and dynamic culture.
An organizationtional structure supporting continuos improvement and innovations.
You need not only to adapt to changes, but create changes and shape the future - in order to have a long and prosperous life.

I do not intend to go into details here, but as you can see  production of specialty cellulose started in the 20ies, ethanol in the 30ise, lignin in the 50ies and vanillin around 1960.

Some products have hade a short life, some a long and prosperous life.

The most versatile product portfolio we had in the 50 and 60, before some of these chemicals and polymers were outperformed (cost wise) by oil based products.

As the green wind is blowing – and the dependency of oil as raw material for chemicals and materials becomes a concern – it might be time of revenge in the battle between green and black carbon.


Innovation model

1

|

IMT = Innovation Management Teams
Cross functional team of line managers l

e,
L

Co-work with:
- customers

- universities

- institutes

- consultants
when required

% Borregaard



Main goals and deliverables innovations

Plan, accomplish and document projects
defined and prioritized by the IMTs

« Development of new N
- processes
- products

- Applications L :
PP > - Inter disciplinary projects

. o - Prioritized by IMT
* Optimization of existing

— processes
- products
— Applications _/

50 % of our effort on

step change innovations




Some key success factors | innovation

Broad and in-depth knowledge base

— Internally

— Through strategic co-work

— Close customer contact Innovation requires:

- Investments

— Intop management

- culture

- urge
— Inthe company strategy ... and a bit of luck

 An implemented innovation model

— Make technological development and development of business case
integrated process

e Speed and patience

e Creativity - put into system

Borregaard



Biorefinery options - value creation

BIOREFINE

BioMaterials
- Polymers
- Composites

BioChemicals

- Flavours

- Monomers

- Proteins

-Fine chemicals
-Speciality chemicals

BioFuel

- Bioethanol
- Biodiesel
- Biogas

BioEnergy
-Electricity/Heat
- Liquid Fuels

- Pellets

Low
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Biorefineries have, at least in theory, a range of different lignocellulosics to choose from - at very different costs.  It is important to develop processes that are robust and flexible, in the sense that they can make use of a range of different feedstocks, and particularly the cheapest available.  

On the output side, it is also important to have the flexibility, the technological competence and the marketing organization required to facilitate sales of a range of specialty products, preferably high value niche products.  

To survive under today's conditions, biorefinaries need to look for the cheapest feedstock available and to produce the most valuable products. At least, some of the volume needs to go into high value products to top up the profitability.
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R&D staff

Number of employees
Number of M.Sc

Number of Ph.D

Average experience (years)

Female employees (%)
Average age

70
12
25
10

a7
41
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= Innovation is a long value chain

All links must be reinforced/supported — also from the authorities

Basic R&D-support Support/funding Stimulating market
Education Univ./institutes Risk reduction
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Increased investment in R & D and innovation
 In general, more research funds, industry-related research and innovation
 Expand and continue the arrangements as "environmental" (+ own scheme?)
 Support to large companies from IN
 Support for pilot / demonstration plant (investment and operation)
 Funding should be among the best in the EU
 R & D support from the NFR in line with the EU (50%, even 50% support for its own R & D)
 Support for the construction and operation of pilot and demonstration plants for new technologies based on biomass maximum of the EEA rules allow (not limited to biofuels / energy)
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Borregaard - an organisation for Innovation

e R&D spending close to NOK 100
million/year

e Some 20 % of Borregaard’s revenues - Environmentally

New cellulose .
friendly

\based materials/ from new prod ucts products to

\the agro sector

-

Patent appllca:lonzg)r Develobment of new Utilisation of "new”
New process tor P biobased raw

\ bioethanol / Qrocesses within EHSj K materials /
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