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TRENDS AND DRIVERS | KEY DRIVING FORCES OF THE PAPER INDUSTRY

Environmental initiatives and consumer preferences support paper industry
growth
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DEMOGRAPHIC TRENDS

Population growth

Ageing population

Expanding middle class

New digitalised generations

Urbanisation

ECONOMIC TRENDS

Shifts in economic power

Cost pressures

Increased interest rates

Limited resources
ENVIRONMENTAL/REGULATORY TRENDS
PPWR directive (Reducing, reusing and recycling)
Sustainability

Corporate social responsibility

Green energy

NEGATIVE @— NEUTRAL —@—

IMPACT
—o
—o
—e

POSITIVE —@

POLITICALTRENDS

New political power centres

Deglobalization

Geopolitical incidents and risk of further escalation
US - China trade skirmish

Growth of emerging regions

TECHNOLOGY TRENDS

Digitalisation

Bio-based & biodegradable solutions, nano-technology
Alternative feedstocks and fuels

Energy saving technology

CONSUMER TRENDS

Responsible consumption

E-commerce and online shopping

Food delivery services

Social media

IMPACT
_._



TRENDS & DRIVERS | PRODUCT DEVELOPMENT TRENDS

Current technologies such as water-based dispersions and bio-based plastics
are used to reduce and to replace plastic barrier in food service

WATER-BASED DISPERSIONS BIO-BASED PLASTICS
— Asia Pulp & Paper Foopak Bio Natura eliminates
APP plastic by using a proprietary aqueous dispersion. WestRock TruServ Compostable Cupstock uses
AP It can be composted within 12-weeks in the 2 westRock a bio-based polylactic acid (PLA) coatm_g created
' industrial compostable facility, and 26-weeks in from annually renewable resources. It is
home composting. industrially compostable.
7« One of Mayr-Melnhof’s PM produces FBB and e Graphic Packaging's ecotainer™ Cups are
g By ¥ FSBlwith c‘apability to producg dispersion barrier S ;.,:jz’;’;_';ng co_mr_necially con‘_\postable foo_dservi_ce packaging,
o coatings directly on the machine. utilitizes a PLA biopolyer coating, with ASTM and BPI
g AEGLE and ISLA are products with water-based certifications for compostability

dispersion barrier.

PTT MCC (Thailand)’s BioPBS is derived from corn

Stora Enso has installed dispersion barrier technology %._; @ﬂcc and transformed into biopolymer. It can be used for
‘ at its Forshaga site in Sweden in 2021. ?S Biochem hot beverage cups, boxes and utensil for freshly
It results in products that are easier to handle in a ‘ cooked food.
recycling process, have a lower carbon footprint and can @kmp Paper packaging from KMP (Thailand) is also
Sloraense  he composted in industrial facilities. coated with BioPBS.
Metsé Eco-barrier Prime FBB is a dispersion coated Huht kj Huhtamaki’s Bioware paper cups utilize plant-based PLA
. . . . , untamakl : o . :
L, barrier paperboard with a medium barrier against grease coating on the inside and are industrially compostable
rl Metsa and moisture, can be composted industrially and at pactiv®  according to EN13432.
home. It Is fluorochemicals and OBA-free. evergreen Pactiv’'s Earthchoice is a BPI certified compostable, made

from renewable PFAS free PLA coated paperboard
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TRENDS & DRIVERS | INNOVATION DRIVEN NEW PRODUCTS

Producers are innovating to meet the downstream market demands

EUKALINER - KLABIN

e ?
— The Eukaliner® from Klabin shown positive signals of using 100%
eucalyptus to produce kraftliner and white top kraftliner

— The combination of never-dried euca pulp and modern PM assets

can make balanced moisture and thickness profile with good
printability

— Basis weight: 90 - 200 g/nt

— Characteristics/Advantages: Potential of ~ 10% basis weight

reduction; Lower steam consumption during the board corrugating
process; a more homogeneous surface leads to better printing
quality

— End use: packaging materials

N
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GREEN SHIELD - HANKUK

G(I‘@E?f;
Shield

&4 er=2 x4 A

— Green Shield is a special Barrier coated paper (Polymer)

developed by Hankuk Paper, Which has been manufactured by
using a different method compared to other Barrier coating
methods hence does not require PE coating and it can be reused
in paper material

— Basis weight: 235 - 365g/nf

— Characteristics/Advantages: superb water resistance, grease

resistance, and processing quality, suitable for food packaging

- End use: packaging materials for cups, food, cosmetics, etc.
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GLOBAL DEMAND AND SUPPLY | PAPER DEMAND BY REGION

Emerging economies are driving the additional paper consumption; mature
economies are still heavily exposed to the secular graphics paper decline

DEMAND BY REGION 2000-2035

Million t/a
550 Forecast2023 - Other
500 Latin America
: I Rest of Asia
450 China
Japan
#00 Eastern Europe
350 I western Europe
I North America
300
250
200
150
100
50

0
2000 2005 2010 2015 2020 2025 2030 2035
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LONG-TERM DEMAND GROWTH 2022-2035
Demand growth, %)/a
2.5 Other

Rest of Asia

2.0 China Lati merica
1.5
Eastern
‘o Europe 11
0 5 North
) America
., N

-0.5 Western
Europe

-1.0 Japan

.5
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Share of consumption in 2022
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GLOBAL DEMAND AND SUPPLY | BY PAPER GRADE

Tissue and packaging papers are driving the future demand increases, while
especially publication papers face steep decline

DEMAND BY PAPER GRADES 2000-2035 LONG-TERM DEMAND GROWTH 2022-2035
Million t/a Demand growth, %)/a
550 Forecast 2023 ¥ other paper & board 3 Tissue Cartonboard
artonboards
500 B sack paper 2 Containerboards
Cartonboards
450 " I Containerboards 1 1.1
400 I Tissue Uncoated
Coated woodfree woodfree -
350 Uncoated woodfree Sack paper Other 4
. paper an
300 Coated mechanical -1 board
I Uncoated mechanical

250 Il Newsprint -2
200 -3 Coated woodfree
150

-4
100

-5 ncoated mechanical

Newsprint .
6 Coated mechanical
2000 2005 2010 2015 2020 2025 2030 2035 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Share of consumption in 2022
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GLOBAL DEMAND AND SUPPLY | NET TRADE BALANCE

International trade in paper and board totalled 112 million tons in 2022
corresponding to one quarter of the global production

SUPPLY DEMAND BALANCE 2022 - TOTAL PAPER AND BOARD NET TRADE BALANCE

Million t/a Million t/a
:@1 Import deficit | Export surplus
1 . .
150 124 126 North America 3.9

50
7.0
100 13.6
100 222 90 Western Europe 11.1 17.4
50 ’
100 -0.9
75 71 50 Eastern Europe -3.1
0 150 -0.9

0 China - )
Europe 100 Middle East 6_.5%2
|<>| -0.6
North America - 50 Japan F 1.2
24 23 42 0.5
. . 150 100 - China o -2L3
50 ;®1 . -1.8
100 100 11 10 Japan Rest of Asia |0-4
2.9
50 I : l 0 South K -4.4
24 31 50 ) outh Roked Latin America 7.1 5005
8 -8.
Latin America Rest of World flca 6.9
100 _ 0.7 M 2035
Oceania 0.0
5o 0.0 .
South Korea 1.5
I Production B Consumption 0 0.9

Rest of Asia

10 13.11.2024 | COPYRIGHT AFRY AB | AFRY MANAGEMENT PRESENTATION AT ASEAN PULP AND PAPER SUMMIT @ A F R Y



GLOBAL DEMAND AND SUPPLY | ASSET QUALITY

China stands out as the largest and

REGIONAL ASSET QUALITY
PM capacity, 1000 t/a 2024/Q1

600 .
Weighted average STRONG
550 technical age 22 years
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400

350 North America
Western Europe

300 China
250
Weighted average
200 South Korea PM capacity
Other 237 000 t/a
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100 Latin America
50
WEAK Eastern Europe
40 35 30 25 20 15 10 5 0
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L’ Bubble size reflects the allocated grade capacity
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most modern paper producing region

TOP PRODUCER ASSET QUALITY

PM capacity, 1000 t/a
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GLOBAL CAPACITY SITUATION | PAPER INDUSTRY INVESTMENT - NEW PMsS & REBUILDS?')

Paper industry investment activity has permanently shifted to Asia,
especially China

Million tons/a *Forecast
_ Asia: 35% . _ Asia: 52% . _ Asia: 62% . _ Asia: 63% . _ Asia: 73% . _ Asia: 75% . _ Asia: 75% . . Asia: 81% -
32
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I North America [ Europe China Other Asia RoW

— The share of Asia has grown from 35% in the early 2000s to 60-65% in the early 2010s and 70-80% in the past few years and
is expected to maintain at similar level driven by another round of capacity expansion in China and other Asian regions.

1) New PMs, 2nd hand machines, rebuilds and capacity expansion by start-up year Note: 2022-2025 investment includes decided and planned projects
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GLOBAL DEMAND AND SUPPLY | EVOLUTION OF THE PAPER INDUSTRY

South Korea is a top-10 paper and board consumer globally, with per capita
demand being comparable with other mature economies

PAPER AND BOARD DEMAND / TOP 10 COUNTRIES PER CAPITA CONSUMPTIONOF TOP-5 COUNTRIES
Dema;gli'; MT/a Kg per capita Per capita

1 & China 126 250
2 &= USA 66

= 200
3 o Japan 22
4 S India 19 150
5 . Germany 17

100

6 () Italy 11
7 (®) Mexico 10 50 B B = =
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2 0 -
9 @ Brazil 9 i India Germany Korea

10 France 8 . .9,

N
-

) a4
Source: AFRY
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Paper Market In Transformation
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DRIVERS | TISSUE PAPER

Demographics, economic welfare and improved hygiene standards are
supportive for tissue paper consumption

MACROECONOMIC TRENDS IMPACT MARKET AND END USE TRENDS IMPACT
GDP growth e Increased inflation and reduced disposable income *————
Population growth —e

Long-term growth in disposable income in emerging regions —e
Ageing population E—

E-commerce & online shopping with shortening lead times — e
Geopolitical incidents & risk of further escalation o————

Fast food services —e
Deglobalisation o——————

Cost pressures o————
SUSTAINABILITY AND REGULATION

Supply growth —
Attitude towards single use products *————

Increased penetration of private labels —
Carbon footprint reduction and recyclability ——

Improved hygiene —e
Corporate social responsibility —e

) ] MATERIAL AND TECHNOLOGY TRENDS

Improved health and prevention of diseases —e

Increased penetration of multi-ply products —e
Hygiene standards and requirements —e ) ) )

Hybrid concept tissue machine —e
SUPPLY CHAIN

Alternative fibre furnishes ——
Volatile energy & raw material costs *———

o ) o o Efficiency improvements with new machines and scale —e

Volatility in the supply chain & logistics difficulties *——— Internet of Things (e.g. smart dispenser system and other
Limited availability of fibres *————— improved cleaning services)

NEGATIVE @— NEUTRAL —@—
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TISSUE PAPER | DEMAND BY REGION

Increasing disposable income is the main factor underlying the robust

growth of tissue consumption in emerging economies

DEMAND BY REGION 2000-2035
Million t/a
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0
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Note: This chapter relates to tissue paper for converting
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LONG-TERM DEMAND GROWTH 2022-2035
Demand growth, %)/a
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TISSUE PAPER | DEMAND BY SUB-SEGMENT

At-home tissue accounts for about 75% of global tissue consumption; over
half of global tissue consumption is toilet paper

NORTH AMERICA

1
10
7

37

45

Segment Category

LATIN AMERICA

L3 6

20

73

Segment Category

Note: This chapter relates to tissue paper for converting

- ;2

27

56

Segment Category

REST OF THE WORLD

51

Segment Category
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CHINA

55
Segment Category
GLOBAL
24 2 :
15
20
VAS)
55
Segment Category

OTHER ASIA
3
22
12
60
Segment Category
Other
B Napkins
I Facial, hankies
Towels
Toilet paper
I Away-from-home
I At-home
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TISSUE PAPER | TRADE FLOWS

Fundamental changes in trade structure are not expected; tissue largely
remains a regional product, with a few exceptions

MAIN TRADE FLOWS 2022 - TISSUE
1000 t/a

100

70
130 100

Total 3.4 million tons

Note: This chapter relates to tissue paper for converting
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160

NET TRADE BALANCE

Million tons
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Middle East
Japan
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Rest of Asia
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Oceania
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TISSUE PAPER | ASSET QUALITY

Tissue machines are much smaller than those of other commodity paper
grades; new machines are constantly added, especially in Asia

REGIONAL ASSET QUALITY

PM capacity, 1000 t/a 2023/Q3
100
Weighted average STRONG
90 technical age 16.9 years
80
70 North America
60 Weighted average
PM capacity 37 000 t/a
50
Eastern Europe
40 Western Europe
Latin America
30 China
Japan
Other
20 Rest of Asia
10
WEAK

40 35 30 25 20 15 10 5
Technical age, years

TN
A

\_L/ Bubble size reflects the allocated grade capacity

Note: This chapter relates to tissue paper for converting
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TOP PRODUCER ASSET QUALITY

PM capacity, 1000 t/a
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Q0
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Weighted average
PM capacity 37 000 t/a

2023/Q3

Weighted average STRONG
technical age 16.9 years
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Procter & Gamble
Sofidel Hengan International
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CMPC Lee & Man

Essity —_—.
Shanghai Taison Group
APP/Sinar Mas
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TISSUE PAPER | TOP PRODUCERS AND INDUSTRY CONCENTRATION

The tissue market has a fragmented structure, characterized by less capital -
intensive investments and lower entry barriers compared to other grades

TOP PRODUCERS INDUSTRY CONCENTRATION
Million t/a 2023/Q3 HHI
0.20
Essity [T -
0.18
APP/Sinar Mas L
0.16
Kimberly-Clark [ RNREEE N 3
0.14
Georgia-Pacific | 25
0.12
Hengan International 1.6 Q=0
_ I North America 0.10
Sofidel _ 1.4 I Western Europe 0.08 —— N. America
Procter & Gamble _ 1.4 Eastern Europe Ay —— W. Europe
Japan 0.06 A A A E. Europe
cvpc NN 1 2 China LA AL Japan
[ Rest of Asia 0.04 e A China
Shanghai Taison Group 1.2 _ _ n—1x _
I Latin America 0.02 /— Rest of Asia
Lee & Man _ 1.0 Other HHI = = s, 2 where s; is market share of i:th firm —— L. America
0.00
2005 2010 2015 2020 2025

Note: Decreases in the Herfindahl-Hirschman index (HHI) generally indicate a loss of market power and increase in competition, while increases imply the opposite; An industry

is considered to have market power if seller concentration exceeds the level of 0.18-0.20 | This chapter relates to tissue paper for converting
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TISSUE PAPER | TOP PRODUCERS AND FIBER USAGE

Globally K-C, Essity and G-P are the leading producers in the focus markets;
tissue producers are predominantly local/regional

GLOBAL LEADING TISSUE PRODUCERS: INDICATIVE RECYCLED-SHARE

1,000 tonnes
APP/Sinar Mas

i 5 595

B R R F S R R R d S S sy

Kimberly-Clark [ININNEGE 3,265
Essity NG 3,001
Georgia-Pacific INNIGININGG 2,581
RGE/APRIL PRSI D 580
Hengan SRR 2,144
Sofidel W #1,579 The top 9
producers account
Procter & Gamble “1,419 for 1/3 of global
ool | ¥ 1,294 capacity
Lee & Man L 3112
Shanghai Taison 1,295
WEPA 1 911
C&S Paper HEEEE 1,255
Kruger 1N 1 915
Daio Paper | 7770

0

Il DIP-based capacity

500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000

Capacity, kt/a

Rest of capacity #% Projects

NOTE | DIP Capacity refers to the DIP capacity integrated to a tissue mill | “"Projects” includes decided and planned projects
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Eastern Europe Africa
5% 19

MENA
6%
3.5

Latin America
11%
6.6

Tissue total
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Western Europe 8.1
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North America
15%
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TISSUE PAPER | EFFICIENCIES | COMPETITVNESS EXAMPLE

With integrated operations, Asian players achieve higher margins compared to
relying solely on market pulp

EXAMPLE: POTENTIAL OPERATING MARGIN IN TISSUE

TISSUE JUMBO USD/t of pulp USD/t of tissue
REELS Tissue Tissue
manufactured manufactured in
in China of China from
market pulp integrated BHKP
and market BSKP
Current
Capacity: 60 kt/a 860 tissue price
USD/t in China
PR | R e
’f:’t‘i‘;:‘;j#:#:#:#:#%‘i‘i{:‘f
s : s 17D HiE
zzz Margin e e
Delivery 57.5 B/_-IKICth_rice
i USD/t in China
Manufacturing B
Purchased fibre e P
st ) D G i
- Wo Od e
R,

Market Case 1 Case 2
BHKP

< o ®

Note: Tissue furnish: BSKP 0.16 ADt/t of tissue, BHKP 0.89 ADt/t of tissue.
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TISSUE MARKET APPROACH | ASIA

Multi-faceted approach focusing on both internal production and consumer is

needed...

PRODUCER / CONVERTER

SUPPLY CHAIN EFFICIENCY

— Fiber integration

— Speed, flexibility, high output, high OEE

&

— Less waste & manual labor

FLEXIBILITY

— Variety of formats and pack sizes

e

— Greater differentiation

SUSTAINABILITY
[I% — Operations, energy consumption

— Materials and recycling
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&

CONSUMER / MARKET

HYGIENE AWARENESS
— Promoting benefits

— Integrating with other hygiene and health
care products as seamless solution

PRODUCT ASSESSIBILITY

— Assessable in different channels, format,
sizes and pricing

T.|I||

— Presence in e-comm/ futuristic distribution
channels

BRANDING

- Demographic focused packaging

X

— Hygiene and health care products co-
branding

&) AFRY



THANK YOU!

SOMNATH RAY AFRY MANAGEMENT CONSULTING
Principal Bangkok, Thailand
somnath.ray@afry.com
+66 6 1386 5466

All rights reserved. No part of this document may be reproduced in any form or by any means without permission in writing from AFRY
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