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Consultants to the global pulp, paper & biomass industries
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BIOMASS FUNDAMENTALS

Biomass types and use

Firewood Briquettes Agribiomass

Energy generation

(heat, electricity, heat and electricity)

Decarbonisation

TR  m I

Residential Commercial Industrial Heavy industry,
transportation
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BIOMASS FUNDAMENTALS

Carbon cycle

The cycle of biomass energy
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International
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BIOMASS FUNDAMENTALS

Carbon cycle

Bioenergy supply by feedstock

= 1100 N Forestry plantings
Short-rotation woody crops
80 .............................................................................. B Forest and WOOd residues
Organic waste streams
m Traditional use of biomass
m Conventional bioenergy crops

2010 2020 2030 2040 2050
Source: IEA, Net Zero by 2050, 2021
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» Europe’s 2030 targets cannot be
achieved without biomass
Findings from the IEA’s Net Zero
by 2050 analysis

* The IEA believes the use of
forest and wood residues
(globally) will need to double by
2030

* Modern bioenergy in buildings,
electricity and industry will need
to increase +80% by 2030
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BIOMASS FUNDAMENTALS

Biomass types and use

Lignocellulosic biomass

oy

Firewood Briquettes Agribiomass

Energy generation

(heat, electricity, heat and electricity)

Decarbonisation

R i §

Residential Commercial Industrial Heavy industry,
transportation
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Overview

JCanada -> Japan+S. Korea
|1,3?Mt (2023)

N1.71Mt (2022)
A H+10%
11'.'_-__1_ JusA -= Japan+S. Korea
™ |‘I‘29Mt (2023)

'\l0.30Mt (2022)
+327%

GLOBAL WOOD PELLET MARKET

Global trade of wood pellets, 2023 vs 2022

Russia -> Europe

Intra-Europe 0.00Mt (2023} .
6.77Mt (2023} 1.13Mt (2022) Russia -> Japan+5. Korea
8.61Mt (2022} -100% 0.75Mt [2023]_ ~
Canada -> Europe 127% Belarus/Ukraine -> Europe ?_;j:x t(2022) \
0.43Mt (2023)
1.36Mt {2022} U 51 Mt (2022) I
-38% l
| non-EU Balkans -> Europe <
USA -> Europe |0.1 9Mt (2023) < <
7.63Mt (2023) 0.18Mt (2022) )N
8.02Mt (2022) +9% |
-5 Vietnam-> Japan+5. Korea |
4.39Mt (2023) /
Other -> Europe 4.60Mt (2023) / \
0.71Mt (2023) -4%
3§;Mt (2022) SE Asia -> Europe Malaysia, Thailand & Indonesia -> Japan+5 Korea
0.44Mt (2023) 1.16Mt (2023) |
0.13Mt (2022) 1.10Mt (2027)
+233% +6%
Australia & N. Zealand -> Japan+S. Korea
0.06Mt (2023)
0.07Mt (2022)
-22%

Source: Global Trade Tracker, based on import data
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Wood pellets
= Commodity traded globally

Pellet Use - Leading regions
- Europe

- Asia (Japan + Korea)

Pellet Supply - Leading regions
- Europe
- North America

- SE Asia (Vietnam, Malaysia, Thailand, Indonesia)
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GLOBAL PELLET DEMAND

Global pellet demand, 2013-2023

Market growth stalled 2021-2023

B Asia

* Global market of 44.5Mt in 2023
B Russia & CIS

(stable y/y)

B North America

* In2023:
B Oceania

e Europe -4% vy/y

= Europe

e Asia+13%vy/y

2nd annual contraction in Europe

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Source: Hawkins Wright, Outlook for Wood Pellets Q2 2024
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EUROPEAN INDUSTRIAL PELLET DEMAND

Current situation

Industrial pellet demand in Europe, 2021-2028

20 7 FORECAST
15 -
(7]
€ 10 -
[ =
8
[ =
o
e -
el B
0 _— |
2021 2022 2023 . S S .
B Other Europe B Finland Poland
B Belgium B Germany B France
B Sweden = Netherlands B Denmark

United Kingdom

Source: Hawkins Wright, Outlook for Wood Pellets Q3 2024
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» Seasonally low industrial
demand in Europe (UK, NL,
DK)

» CfD is economic again,
generation is back to normal
levels (except for 1 unit of
Lynemouth and MGT operating
at lower load factor)
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Developing a system plan for
clean power by 2030

“So at the moment, the working definition that we're using for this analysis is
to reach 95% clean power. That means that, by 2030, 95% of the generation |
in Great Britain over the period of a year will be from clean power sources.

— - And that means that the remaining 5% will come from unabated gas. That’s
our definition.”

Fintan Slye, head of the new grid operator Neso

Source: The Guardian
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UK

* Labour has pledged 100% clean

power by 2030

« NESO* started the work on the

plan (95% renewable electricity
production)

» Biomass decisions will be
weighed carefully, but very
difficult not to support BECCS

*National Energy System Operator

France (mainland and overseas)
 Cordemais abandonned

 Albioma Le Moule conversion
confirmed

October 2024
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EUROPEAN HEATING PELLET DEMAND

Current situation

Heating pellet demand in Europe, 2021-2028
25 FORECAST

N
o
I

million tonnes
[ERY
(Oa]
|

10 -
5 ]
0
2021 2022 2023 2024 2025 2026
W Italy B Germany M France
B Denmark B Spain B United Kingdom

Source: Hawkins Wright, Outlook for Wood Pellets Q3 2024
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2027 2028

M Austria

B Sweden

Very mild 23-24 heating season
(El Nino)

23-24 vs 5 preceding years

average

Austria: -19%
France: -7%
Germany: -15%
Italy: -9%
Sweden: +4%
UK: -2%

October 2024
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Vienna, AT

Source: MDA EarthSat
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Cle-Fer, FR

Munich, DE

EUROPEAN HEATING PELLET DEMAND

Main drivers & outlook

Verona, IT Stockholm, SEEdinburgh, UK

Cumulative heating degree days (cHDDs) in the current season v. previous years

2019/20
W 2020/21
W 2021/22
m2022/23
W 2023/24

Heating demand

Very mild 23-24 heating season
(El Nino)

23-24 vs 5 preceding years
average

* Austria: -19%

* France: -7%

« Germany: -15%

o ltaly: -9%
« Sweden: +4%
e UK:-2%

Sales of heating appliances

Low sales of pellets heating
appliances (2023 on 2022)

2024 sales still depressed except
for Austria and likely Poland

October 2024
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EUROPEAN PELLET DEMAND

Current situation - overview

Europe industrial demand has

fallen -4.8Mt since 2021, partly

offset by growth of +0.7Mt in
— 17.8 heating

European pellet demand, 2014-2023 (million tonnes)

12.7

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

===|ndustrial (power, CHP and district heating) ===Heating (residential + commercial)

Source: Hawkins Wright
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ASIAN INDUSTRIAL PELLET DEMAND

Total pellet demand in Asia (million tonnes), 2015-2023 - Total Korean pellet demand was
12 - & South Kores 4.6Mt in 2023, down -6% on
® Japan 2022

* Total Japanese pellet demand
was 6.2Mt, up +32% on 2022

10 -

1I|"|I||

2015 2016 2017 2018 2019 2020 2021 2022 2023

million tonnes
(@)}
|

Source: Hawkins Wright, Outlook for Wood Pellets Q3 2024
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GLOBAL PELLET SUPPLY

Evolution of global pellet production

Global wood pellet production 2013-2023

Africa
B Oceania
B South America
M Russia & CIS
B Asia
B North America

M Europe

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Source: Hawkins Wright, Outlook for wood pellets Q2 2024
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In 2023

e Europe: +0.5% y/y

* North America: +3.5% y/y
» South America: +10.3% y/y
e Asia: +6.3% y/y

North America

* ENVIVA restructuring plan

* US: hurricane impacting supply

» CA: feedstock supply challenges
in BC

Asia
* Vietnam: punctual reduced wood
supply

Europe
* Reduced production rates in
several countries

October 2024
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GLOBAL PELLET SUPPLY

Recent trends in supply

Existing and under development pellet capacity, by status, Q3 2024 « Little change in planned

120 capacity

* Lack of new long-term

100 contracts continued to stall

project progression
80

* New UK government deciding

on future of BECCS projects,
60

which could support new
contracts

40

20

Existing Under constr.  Financing & Planning &  Site selection Total operating
& financed contracting permitting & in devel.

Source: Hawkins Wright, Outlook for Wood Pellets Q2 2024
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PELLET PRICE

Residential and industrial pellet price

Residential pellet price in Germany and industrial spot price

180

160
140 \
120
100

% September 2024
80

€/MWh

40

20

0 T T T T T T T T
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24

* Industrial Pellet CIF ARA (Hawkins Wright estimate) e Germany (residential heat)

Source: Hawkins Wright, DEPI ~ Note: Germany (residential heat)- delivered price (VAT incl) for 6t heating bulk pellets
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Industrial pellets

Spot prices continued their
downward trend in Q2 2024
before significant increase in
August and September.

Heating pellets

Continuous downward trends
since July 2023 in Germany.

October 2024
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BEYOND HEAT AND POWER

Selection of decarbonisation projects using lignocellulosic biomass*

* Non-exhaustive list of projects,

Steel
Tata Steel
Netherlands

SAF
Alfanar
UK

Chemicals
Avantium
Netherlands

Asphalt
NCC
Sweden

SAF
UNIPER
Sweden

Steel
ArcelorMittal
Belgium

Lime
Lhoist
Belgium

Cement
Cemex
Spain

indepently from size and progress status,

locations limited to one per company

Page 23

SAF
Elyse
France

SAF
Flying Forest
Finland

Steel
Outokumpu
Finland

Biomethanol
SSE
Finland

SAF
HCS Group
Germany

Lime
Carmeuse
Romania

October 2024
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Helping heavy industry and transportation to decarbonise with biomass

,!‘

 TATA STEEL

PLATINUM SPONSOR GOLD SPONSORS
”j'/(JIWELIN oraanul AlREX TES] Qo

ENERGY

GLOBAL COMMODITIES o invest

« Helping heavy industry and
transportation to decarbonise with

lignocellulosic biomass »

180+ delegates

BIOMASS TYPES COVERED
*  Wood chips

*  Wood pellets

« Agribiomass

* Biocoal

» Biocarbon

WHY ATTEND?

* Biomass Procurement Planning
* Impact of New Biomass Users
* Identifying New Biomass Users

2 INSIGHTFUL DAYS

Study tour (Tata Steel)
Insightful conference
Networking
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Thank you for listening

Any questions?
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