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Ved bruk av naturlige, baerekraftige ramaterialer
og unik kompetanse, produserer Borregaard
avanserte og miljgvennlige biokjemikalier og

biomaterialer som kan erstatte oljebaserte 310POLYMERER
produkter. & BIOVANILLIN
A 30% LIGNIN
SPESIAL- _\"
CELLULOSE

Baerekraft er derfor selve kjernen i var % CELLULOSE

forretningsmodell FIBRILLER ../
A 45% FIBER
BIOETANOL

A 25% SUKKER
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1000kKG
TOMMER

SPESIALCELLULOSE

Bygningsmaterialer

Filter

Trykkfarge og lakk

Pglseskinn
Naeringsmidler/Farmasi/Kosmetikk
Tekstiler

BIOENERGI

av reststoff fra temmer

BIOPOLYMERER

Betongtilsetning
Dyrefor
Jordbrukskjemikalier
Batterier
Brikettering
Jordforbedring

Hay ravareutnyttelse gir hgy verdiskaping

2KG

CELLULOSEFIBRILLER

BIOVANILLIN

Nzeringsmidler
Parfyme
Medisiner

BLEKERI TORKEMASKIN
ETANOL- VANILLIN-
FABRIKK FABRIKK LIGNINFABRIKK
50kaG 4KG
BIOETANOL BIOVANILLIN

BIOETANOL
Biodrivstoff
Farmasgytisk industri
Maling og lakk
Bilpleiemidler

400kaG
SPESIAL-
CELLULOSE

420kG
BIO-
POLYMERER

CELLULOSEFIBRILLER
Lim

Maling og lakk

Jordbrukskjemikalier

Kosmetikk

Rengjgringsmidler
Bygningsmaterialer

Borregaard



DOCUMENTED SUSTAINABILITY PERFORMANCE: LCAY APPROACH

RAW MATERIALS PROCESSES PRODUCTS

Sustainable

Natural, renewable, Efficient and sustainable ,
biobased products

sustainable raw materials production and value chain

—~———

Favourable environmental/climate footprint compared with
non-renewable/oil-based alternatives

Borregaard

1) Life Cycle Analysis



SUSTAINABLE SOURCING OF WOOD RAW MATERIALS

RAW MATERIALS

WO
o

Sustainable and certified wood

* Documentation

e PEFCYand FSCY standards

* Lignin raw materials from certified and controlled forests

1) PEFC: Programme for the Endorsement of Forest Certification, FSC: Forest Stewardship Council

FOREST AS CLIMATE ACTION
UN Special Report on Climate Change and Land

Carbon storage: Biodiversity: Fossil carbon alternative:
Plant more trees Forest restauration Wood-based products

———

Prerequisite in certification schemes

Borregaard



IMPROVED ENVIRONMENTAL FOOTPRINT FROM PROCESSES

Improved environmental footprint
e CO,-reductions, CDP A rating
* Reduced emissions to water and air

*  “Greener” logistical solutions

1 CDP: Global non-profit organisation

SCIENCE BASED TARGETS
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“ Borregaard's emissions (scope 1 &2) SBTI Borregaard
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Targeted reductions approved by CDPY)(base year 2009):
+  53% by 2030
*  100% by 2050

CO, reductions 2009-2019: 35-40%

Plans for further reductions (2030)
* Increased use of bio energy
* Increased use of electricity for steam production

* Energy conservation Borregaard



PRODUCTS WITH MULTIPLE SUSTAINABILITY FEATURES

PRODUCTS

Favourable CO, footprint

GHG
emissions

Natural, renewable raw material




Stfoldforskning> ‘

MIL@DOKUMENTASON
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« Oppdatering av LCA og seks EPDer i 2015/2016 Scope 3 reporting /MmN
. . . Borregaard 2018 The 2015 LCA of products from the

« Exilva-prosjektet 2016-2020 (Horizon 2020) wood-based biorefinery at
Borregaard, Sarpshorg.

° GHG Pr0t0C0| SCOpe 3: 2016, 2017, 2018 Og 2019 Results for cellulose, ethanols, lignosulfonates, vanillin,
sodium hypochlorite, sodium hydroxide and hydrochloric
acid.
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SUSTAINABILITY - COMPETITIVE EDGE

Capitalise on Borregaard’s biorefinery model
and biobased solutions

e Replace fossil raw materials

e Documented favourable environmental footprint

e Wood-based biopolymers

e 2" generation feedstock

LCA - Life Cycle Analysis

EPD - Environmental Product Declarations




SUSTAINABILITY - COMPETITIVE EDGE IN USE

Plant nutrition

w
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Plant nutrition — favourable environmental footprint
e Borregaard's biopolymers - the sustainable alternative to synthetics

N
]

>
for formulating micronutrients g 20
(@]
e High efficiency, lower dosage Eﬂ o
10
e 90% reduction in CO, emissions compared to synthetics
5
0 ]
R . t . bl | t f t h . | Borregaard biopolymer (3.2 kg/ha) Synthetic competitor (7.7 kg/ha)
esins — sustainapie repliacement 1or petrocnemicals
e Significantly increases the renewable content in resins Resins
3,5
e >65 % reduction CO, emissions per feedstock unit
3
2,5
>
Animal feed additives — alternative to antibiotics g 2
(@]
e Alternative to antibiotic growth promotors »
e Less corrosive and safer to handle than organic acids in pure form !
0,5
e Patented SoftAcid® technology
0

Borregaard biopolymer Phenol

% Borregaard




BIOVANILLIN - WELL POSITIONED FOR GROWTH

Strong demand growth for plant-based vanillin

Consumer preferences

Sustainability

Competitive edge

Global market leader in plant-based vanillin
Attractive flavour profile

Unigue raw material base

Certified spruce wood, sustainable forestry

>90% reduced carbon footprint vs oil-based vanillin
Cost competitive technology

Capacity expansion ongoing
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90% reduced carbon footprint (as CO, eq)

Wood vanillin Oil-based vanillin
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BIOETANOL - INNBLANDINGSKRAV TIL DRIVSTOFF

e Borregaard produserer 2. generasjons bioetanol.
e Krav om at bioetanol til drivstoff ma vaere
baerekraftsertifisert.
e Standard ISCC EU
e Massebalanse

e Barekraftskriterie

Favourable climate footprint

Fuel — production and use

S /X

Borregaard 2G bioethanol Gasoline Borregaard




SPECIALITY CELLULOSE — SUSTAINABILITY DRIVING GROWTH

e Increasing demand for wood certification and sustainability
assessments driven by current consumer trends

e Customers active in consumer goods applications (food,
pharma and personal care) are very committed to
sustainable sourcing of renewable or biodegradable
raw materials — growing interest in all segments

e Water based paints with ether-based thickeners gained share
over the last 20 years at the expense of solvent based paints
driven by reduction of volatile organic carbons emissions by
law

e (Cotton is becoming increasingly controversial. Cotton

linters(CLP) is a competing alternative to specialty cellulose.

e CLP has a significantly larger environmental footprint

compared to speciality wood pulp

Borregaard




GOD MIU@DOKUMENTASJON VESENTLIG FOR EIERE/INVESTORER

e Krav til baerekraftsrapportering — Standard for Global
Reporting Initiativ (GRI)

e Innf@ring av taksonomi - harmoniserte kriterier for
gkonomisk aktivitet som ansees som barekraftig etter
seks miljgkriterier.

e Klimaforbedring

e Klimatilpasning

e Barekraftig bruk/beskyttelse av vann- og havressurs
e Sirkulzergkonomi
e Forurensningsforebygging/-styring
e Beskyttelse/restaurering av biodiversitet og
gkosystemer.
e God miljgdokumentasjon og miljgprestasjon viktigere en

noen sinne.
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