2023 International
Conference

17 to 19 September 2023
Clayton Hotel | Burlington Road
Dublin, Ireland

Pine)Chemicals

ASSOCIATION INTERNATIONAL

The global resource for the Pine Chemicals industry.




AMANDA YOUNG WELCOME MESSAGE FROM PCA PRESIDENT

ON BEHALF OF THE PINE CHEMICALS ASSOCIATION
INTERNATIONAL, WELCOME TO DUBLIN AND THE EMERALD
ISLE. WE ARE THRILLED THAT YOU ARE JOINING US AS WE
CONNECT THE WORLD TO COLLABORATE AND CONDUCT
BUSINESS!

This year, PCA has arranged the daily program to allow for
maximum networking time among the attendees. By keeping
the General Session brief, attendees will have more face-to-
face time to connect with their international industry partners
to exchange knowledge, resources, strategies, solutions, and conduct
business.

The International Conference provides a unique sustainable opportunity
to partake in authentic, engaging, thought-provoking, and positive
community-building experiences for attendees that support the power of
our association community to shape a better future for the industry we
serve and for the world we share. Over three days of learning, growing, and
finding inspiration, attendees are equipped with support in their daily
responsibilities as leaders in the industry. PCA recognizes that travel

TABLE OF CONTENTS generates the most emissions, and we are doing our part by hosting two
international gatherings a year to help offset travel impact and costs to
Welcome Letter from the President, meet with industry peers and customers.

Amanda Young As an Association we can’t discuss pricing, but we can discuss

REPRESENTING PINE CHEMICALS FOR OVER 75 YEARS
PCA Vision, Mission and Ethical challenges. We are a community of bio-based raw materials and products
Principles who can solve the world’s biggest problems through international

collaboration. We are pioneers within the Bio-Revolution, leading the world

with bio-development. Although our members are competitors with their

own agendas and goals, we need each other and together we are stronger
PCA Staff, Board, & Support as we represent all raw materials from the pine tree.

Directory How do we balance different issues against multiple viewpoints that are
sometimes politically charged? We develop an aligned message on the
areas where we all agree.

What can we do together? Act as a union of voices to provide greater
Anti-Trust Statement & exposure and visibility for the industry and be the greatest problem solver
The 2023 Presentations for our members. Identifying a balance within the industry opens
opportunities to expand our circle of stakeholders to be more useful, share
knowledge, and promote a united message. In the end, we work together
as Pine Chemicals and by aligning our actions we align our industry.

We agree that we need trees, we are all dependent on the forest and
each other. We agree that there are challenges with feedstocks; there are
not enough raw materials for the demand. We agree that we co-exist,
competition exists for these raw materials, but they are shared and sold

Full Conference Agenda with one another. We agree that the industry is changing, and we must
share our Pine Positive-Net Zero sustainable message, highlighting the
products used in everyday life are from forests and that we are part of the

—— value chain.

We agree that we want a good climate; however, the sustainability
initiative is a threat, driving pine based raw materials as a replacement for
plastic and fossil-based products. Availability of forest based raw materials
for current and future needs is a concern and we must all work together to
help each other, not kill each other.

Company Roster

PCA Member Company
Directory



Deforestation and restoration laws continue to provide challenges for a viable supply
chain. Although environmental protection is important, forestry policies should consider that each
area is unique in forestry composition, quality, and longevity. The recent EU proposals are of deep
concern and not acceptable without substantial changes. We will continue to reiterate that the
responsibility for forests and agriculture lies with each Member State, with forestry issues being
decided at the national level.

What are things to supercharge change and contribute to planetary protection? Storytelling for
scientists; creating a balance between making credible claims and simplifying science for the public
and policymakers to understand. Encouraging innovation and technology to improve processes and
extraction. Communicating bio-based solutions available for the market and the value of extracting
pine chemicals as raw materials. WASTE is VALUABLE!

The PCA inspires, encourages, and supports involvement and cooperation through sharing our
stories of our ability to adapt and focus on issues that challenge our stakeholders worldwide. As an
Association that serves you by showcasing inspiring, real-life examples, global case studies and best
practices, we grow and flourish when we have healthy roots and solid partnerships. The PCA is
committed to telling the story of pine chemicals and their evergreen and ever-growing impact within
the bioeconomy and bringing awareness of the unforgettable value of pine chemicals to
policymakers and the public.

To effectively manage the many changes that have occurred over the past three years and to
become more resilient in the support we provide, this year PCA underwent an examination of
organizational procedures. We are implementing new systems to improve operational efficiencies
and enhance performance of operational structures to build agility and accessibility, allowing the

Ever Green
Ever Growing

association to minimize lag and boost responsiveness and access. As we roll
out a new website at year end and offer more user-friendly accessible
resources, we have added an additional staff member to implement our plans
and help propel our organization to the next level.

PCA will continue to bring awareness to conserve and sustain pine forests
as our key economic pillar with our Forest Love campaign. Join us in this
effort by sharing your #ForestLove with us or on our social media
platforms. As we move into the upcoming year, we will transition to a theme
of Shape Your Purpose, where we define and express our organizational and

CAUTION industry purpose and strategically position the Association as a leader in the
industry to deliver value and help navigate disruptions.

THIS IS A REMINDER THAT YOU Ensuring the Association has a voice in the ongoing global conversations
ARE ATTENDING THIS MEETING surrounding the future of our limited renewable resources is essential to
WITH YOUR securing ambitious and achievable solutions for our industry. We extend our

COMPETITORS. PLEASE DO NOT humble gr.atijtude to all our membgr companies for y9ur continued support. of
DISCUSS OR SHARE ANY the Association to help make this happen. We wish you all a productive

meeting and hope you will find some time to enjoy the vibrant Dublin city
PROPRIETARY PRICES,

center and the lush green surrounding areas.
INFORMATION, VOLUMES,
TECHNOLOGY OR MARKETS Best Regards,
WHILE YOU ARE HERE. Amanda Young, President and CEO



PCA VISION

The Pine Chemicals Association International (PCA) is recognized as a global leader
representing, supporting and advocating for the value of Pine Chemicals as bio-
renewable and sustainable products. The association is a non-profit entity with
members who are producers, processors, traders, and consumers of chemicals derived
from pine trees, a renewable resource.

PCA MISSION AND VALUES

The PCA is:

e Valued by the industry for its unique “user-friendly” Pine Chemicals conferences
and symposiums, which provide exceptional networking opportunities and
current industry informational presentations.

e The monitor of regulatory and legislative issues impacting the global Pine
Chemicals industry acting independently or in collaboration with other
associations and groups to address critical issues.

e The global resource for developing and maintaining ASTM, ISO and PCA test
standards required for Pine Chemicals international commerce.

e Recognized as an educational and informational source for Pine Chemicals raw
material production technology, industry statistics and process safety
guidelines.

e Known and recognized for its culture of strict adherence to the code of ethics
and policies of anti-trust compliance.

ETHICAL PRINCIPLES OF THE PINE CHEMICALS ASSOCIATION

conduct of all PCA members and supporting the PCA’s commitment to fairness in
business relationships. Membership in the PCA constitutes a commitment by each
member to use its best efforts:

oTo support the purposes of the PCA as set forth in its Mission and Vision Statements.

oTo observe the highest level of integrity when acting on behalf of the PCA,
representing the best interests of the association over individual interests.

eTo respect and comply with applicable local laws and regulations where such
member organization operates (as well as international treaties and agreements to
which the country of operation is a signatory).

eTo maintain and enhance the safety and well-being of workers.

eTo encourage environmental stewardship and sustainable forestry practices.

eTo comply with applicable antitrust and competition laws at all PCA-related meetings
and events, refraining from any discussions of competitively sensitive topics,
including but not limited to, local, regional or international prices or pricing
strategies.




Pine Chemicals Association International
Staff and Support Directory

PCA Executive Team:

Amanda Young, President & CEO; Secretary Treasurer Wendi Kidd, Office Manager

Email: ayoung@pinechemicals.org
Mobile: +1 904 207 2181

Board Chairman

Dale Hobson

Symrise

Global Vice President, Procurement Strategy &
Excellence for Symrise’s Scent & Care Division

Directors:

Eva Lacasa Bonis

Synthomer

Global Business Director - Rosins, Product Management
Daniel Dunleavy

Ingevity

Senior Manager, Government Relations & Growth Init

Mariana Jorge Ferreira
Socer Brasil Industria e Com LTDA
Corporate Manager
Mikio Katayama
Lawter Inc.

President & CEO

Panu Keski-Nisula
Respol/Forchem
Commercial Director
Jamie Kubat
Georgia-Pacific LLC

VP - Pine Chemicals

Email: wkidd@pinechemicals.org
Mobile: +1 904 955 2455

Board Vice Chairman

Scott Braun
Plasmine Technology
President

Greg McLean

Kraton Chemicals LLC

Sr. Director - NA Procurement & Strategic Raw Materials
Dave Panzera

Arkema

Director, Strategic Sourcing, Specialties & Packaging -
Direct Materials Procurement

Alan Phillips

Sr. Vice President & COO

Arboris LLC

Corey Schneider

D.R.T. America

Consultant

Daniel Willwerth

International Flavors & Fragrances Inc

Category Director, Global Procurement

Anthony MacLeod,

Macleod Law PLLC

Email: tony@amaclaw.com

Mobile: +1 203 862 2458

PCA Technical Support:

Product Regulatory & Stewardship Committee
Nelson Lawson

Email: prs@pinechemicals.org

Mobile (USA): +1 912 441 752

Environmental Health & Safety Committee
Joel Anderson

Email: ehs@pinechemicals.org

Mobile: +1 843 209 3579

Oleoresin Committee

Mariana Jorge Ferreira

Email: mferreira@Iluresaresinas.com
Mobile: +0034 6288 911 086

Recovery Committee

Doug Foran

Email: recovery@pinechemicals.org
Mobile (USA):

Testing Committee

Phil Hurd

Email: phil@pinechemicals.org
Mobile: +1 770 356 7939
Sustainability Committee

Alan Phillips

Email: alan.phillips@arboris-us.com
Mobile: +1 912 247 2507



THANK YOU

The Pine Chemicals Association International expresses
its profound gratitude to our esteemed 2023 Conference
Sponsors. Your contributions are invaluable to our
critical mission, and we recognize that our success is
contingent upon the generosity of supporters like you.

KRATON

A GeorgiaPacific  Gy/[T) rise

Packaging & Cellulose i eton
always inspiring more...

Advanced Materials. ¢

the Best of Nature

(
ravoNiER) 52 DRT

mgevu:yc’ S suneine
or< 1,11 YASUHARACHEMIC/L g@




....................................................................................................................................

eeo®

HELSINKI 2024

Oh the Places We Will Grow!
Mid to Late April 2024

Helsinki, Finland is a remarkable city that adapts to the evolving demands of the world. It's a captivating coastal
city that presents a rare fusion of urban culture and seaside nature. Helsinki serves as the capital of the happiest
nation in the world! Tourists can behold the city's renowned architecture, design, and museums. Additionally,
while in Finland, one can dive into the sea for a rejuvenating experience and relish the soothing warmth of one of
the city's numerous public saunas. Helsinki is a sustainability pioneer, providing diverse ways to explore the city in
an eco-friendly way by walking, cycling, or utilizing its exceptional public transportation. The city concentrates on
using renewable resources, agriculture and food, forests and materials, as well as waterways and water use, to
fulfill the requirements of society and industry.

SINGAPORE 2024

Discover the wonders of Singapore at the PCA International Conference! From 29 September to
1 October, 2024, immerse yourself in a unique blend of Malay, Chinese, Arab, Indian, and
English cultures and religions. For over a century, Singapore has been Southeast Asia's most
modern city, offering visitors a wide range of sightseeing and culinary experiences. Located just
one degree north of the Equator in Southern Asia, Singapore boasts luxury hotels, delicious
cuisine, and fantastic shopping opportunities. Mark your calendars and don't miss out on this
incredible experience!




— ANTITRUSTPOLICY ~ —

It is the policy of the Pine Chemicals Association
International to adhere strictly to the
requirements of all applicable antitrust and
competition laws. PCA supports the commitment
by its members to full compliance with all such
laws, whether of state or federal jurisdiction, and
believes that compliance with these laws will
foster productive association work while
promoting free enterprise.

At PCA meetings, there must be no discussion
related to prices, or terms of purchase or sale, or
products PCA members buy and sell or of other
matters which might inhibit the competitive
workings of the free market, including actions
which may divide markets or create boycotts. The
meeting chairman, or anyone attending the
meetings, shall interrupt the meeting at anytime
he or she feels discussion is creating the
possibility of an antitrust competitive situation, or
the appearance of one.



| MONDAY, 17 SEPTEMBER 2023
9:15 AM

Pine Chemicals Industry Global
Overview and Trends

% MICHEL BAUMASSY H

Michel has been in the Pine Chemical business
since 1977, upon graduating as a Chemical
Engineer. During his career he held several
positions: DRT: Sales manager Resin and Tall oil
derivatives, Arizona Chemical: Sales office manager,
Sales manager Ink resins and CEO of resin plant. He
joined Forchem'’s sales team in 2002 , when the
company was created in Finland. He has recently
retired from Forchem and has begun a new
adventure as President of Fonterines

Consulting Michel resides in Nice, France. He is a
private pilot and enjoys mountain flying.



2023 PCA International Conference
September 17/19 , Dublin

Pine Chemicals Industry
Global overview and Trends

Michel Baumassy , SAS Fonterines Consulting

Fonterines Consulting



The World’'s Coniferous Forests
2 Billions Ha
15% of land area / Largest Land Biome

. Temperete Evergreen Forest
|| Southern Hemisphere Forent

Fonterines Consulting



Pine Tree composition

* Pine trees contain 2-5% of extractives
 Rosin, Fatty acids , Turpentine and Sterols are the main components of the

extractives

44 % Cellulose

29 % Lignin

2 % Extractives

25 %Hemicellulose

Fonterines Consulting



Pine Chemicals

Tree Tapping:
-Gum Turpentine
-Gum Rosin

Extraction from pine stumps:
-Wood Turpentine
-Wood Rosin

Kraft process at Pulpmills:
-Crude Sulfate Turpentine
-Crude Talloil (CTO) :

Talloil Rosin
Talloil Fatty acids
Talloil Pitch
Sterols

- 3 Different Processes

Fonterines Consulting



Pulp Production

+ Softwood Kraft pulp from
coniferous trees : 43 Million T
mainly concentrated ( 90%) in
North America and
Europe/Russia.

B Other pulp
B SW Sulphate Kraft Pulp * Crude Tall Qil is mainly obtained

from softwood kraft pulp.

= HW Sulphate Kraft Pulp + 40-50 Kg CTO /T softwood kraft

pulp.
Global Pulp Production from virgin + recovered fibers: ) )
P 330 MmiongT * Global Crude Talloil production :
Global Virgin Wood Pulp Production: 160 Million T 1.95 Million T

130 Million T Chemical process
30 Million T Mechanical process
Kraft process 90% of Chemical process

Fonterines Consulting



KRAFT Process

Invented in Danzig/Prussia in 1879 by Carl Dahl

Superior strength of the resulting paper (Kraft = Strength in German)

Invention of the recovery boiler in 1930 enabling the recovery and reuse of the inorganic
pulping chemicals

Raw Talloil soap which rises to the surface of the intermediate black liquor tank is skimmed
off and acidified with sulfuric acid to produce Crude Talloil

Dissolved organic compounds in heavy Black Liquor are burned to produce steam and
power.

Black liguor can be considered as the most important renewable bio-fuel

Fonterines Consulting



Extra energy CaCO3 = Ca0 + CO2

KRAFT Process

: - Wood
needed (CTO, Ja ] T AT AT CST
Talloil Pitch or Lime Kiln 2 Digester
Fossil Fuel) \
White : Pulp  solid pulp
e Liquor Washing " 50% of dry wood chips
Mud Lime \aOH + Na2s
} Weak Degraded soluble lignin &
: ‘ Weak wash Black Liquor hemicellulose + extractives
-Caus_t]cizlng: with process water 15% solids
' Plant to wash lime mud i . _
S and Green liquor Evaporators | First step:20-30% solids.

Green liqguor mixed with
CaO becoming Ca(OH)2
in solution to regenerate
white liquor

~ Liquor
Solution of
Na2CO3+Ca(OH)2+(Na2S) Ng2c03+Na2s
=2 NaOH+CaCO3+(Na2S)

CaCOa3 precipitates and
heated in Lime Kiln

k

Green

Molten salts

precipitates
Water

Smelt | Boiler

CTO soap rises to surface
and is skimmed off

Heavy :
Black Liquor Acidulator
65°60% Salics Crude Talloil

Heavy black liquor

burned

to recover inorganics for reuse
Na2S04+2C=Na2S+2C02
Boiler generating steam and

electricity

Ca,Na and S: closed cycle

Removal of CTO soap
improves further
evaporation step

Fonterines Consulting



CTO History
Late 19th century: 1911:Patents in

Discovery that black . Produ_ctlon i Finland. Sweden b

; . Crude Talloil starts at ’ y
liguors contain fatty Skutskar/Swed Hellstrom and

acid and rosin acid uisKarsweden Bergstrom

soaps

_ 1_913_: First CT_O Vacuum_ 2022 Newest CTO fractionation plant
Distillation Plant in Kotka/Finland

Fonterines Consulting



Y2023 CTO production :
Million T (Y2021: 2.05 Million T)

-

T
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X ROW 0.2 MT

1 MT= 1 Million Metric T
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Pulp and CTO News

50 000 T Russian CTO no longer available for exports to Europe due to Russia/Ukraine war
Lower yields due to climate change

Lower demand for pulp

Pulp mills closures : Latest announcements : Canton mill NC , Sunila mill Fi , Tacoma WA...
100 000 T CTO have disappeared !

Nevertheless CTO prices are declining with softening demand ( high prices no longer affordable, lower fractionation
rates ...)

New Metsa/Kemi mill will replace the older one ( Net CTO gain +40KT)

Fonterines Consulting



Y2023 CTO Demand / Market Segment

Increasing CTO demand for biofuels ending ???

Limited CTO volume and too high prices
Other uses; 7%

Biofuels , 28%
(Y2021 : 16%)

Fractionation, 65%

Fonterines Consulting



Biofuels : Ambitious goals (1)
Sustainable Aviation Fuels (SAF)

Air transport : 3% of Greenhouse gas emissions in 2023

July 13, 2023 : 137 225 flights according to Flightradar 24. Twice more by 2030 ?
EU rules for SAF : 2% in 2025 , 6% in 2030, 20% in 2035, 70% in 2050 !!

EU needs in 2050 : 400 Millions T SAF ( 235 KT in 2022 )

SAF can be produced by Oleochemical biomass (UCO, animal fat, ...) , lignocellulosic biomass ( wood and forest
residues...) , E-Fuels ( H2 produced by electrolysis with ‘green electricity’ + C02)

SAF from Biomasses can represent only 10 to 20% in 2050
E-Fuels might be a solution but need huge capital investments and huge amount of electricity ( 37 MWh / 1T SAF)
In 2050 25% of European sustainable electricity would be needed to produce SAF !!!

SAF 2 to 6 times more expensive than kerosene ( Will improve ... but will anyway result in higher priced flight
tickets)

Airlines are signing contracts based on plants to be built without time frame
Are the goals realistic or way too ambitious ?

2 Million tons CTO volume is negligible compared to biofuels huge needs and cannot bring any sustainable
long term solution

Fonterines Consulting



Biofuels : Ambitious goals (2)
Ocean freight

Ocean freight : 3% of Greenhouse gas emissions in 2023
Transporting 80% of world consumed products
Ocean freight might triple by 2050

UNO goals ( July 2023 London meeting) : 20-30 % lower emissions by 2030 , 70-80 % by 2040 , carbon neutrality in
2050 ?

Ships with additional sails : Saving 20% of fuel

Reduce speed of the ship and better control of the flows ( nowadays ships are rushing across the oceans and then
wait in line days or weeks to enter into the harbours

LNG (transition fuel) , biofuels ( H2 , CH4 , Methanol , NH3 ... ) ...but volume won’t be enough for everyone
E-Fuels : Huge amount of electricity needed

Only for the french fleet 40% of the nuclear electricity produced in France would be needed !

150 000 wind turbines needed for the world fleet

300 Billions USD / year between 2030 and 2050 to decarbonize the ocean freight ... but would represent only 1%
price increase of all consumed goods.

Once again : 2 Million tons CTO volume is negligible compared to biofuels huge needs and cannot bring
any sustainable long term solution .

Fonterines Consulting



Hyd rogen Market Y2050 (Source Les Echos/Deloitte)

‘Green’ Hydrogen produced from renewable energies might represent 85% of volume

by 2050 . Today it represents less than 1%.
Heavy investments required ....but equivalent to those of oil and gas sector today

Key world trade flows of Hydrogen in 2050 Y2050 Hydrogen market
Principaux flux du commerce de I'hydrogéne dans le monde en 2050 Marché de I'hydrogéne
. a I'horizon 2050

. Exportateurs nets | Autosuffisance . Importateurs nets R =

Net exporters Self-sufficiency Net importers Par région, en milliards de dollars

1408 Billions USD
9 \? N = -
l“.‘-\‘\:l:bb ‘}- pr o ol X

Chine

Asie du Sud

. Japon et
# rée du Sud Aménque

du Nord

Volumes d'échange

Europe
En millions de tennes
— 1
MBrethan
. Supérieur 85 Asie du Sud-Est
mmp- Supérieur 410

Moyen-Orient

Asie Pacifique

Eurasie
Afngue
Amdérique latine

«LES ECHOS» / SOURCE : DELONTTE

Fonterines Consulting



Turpentine

Volatile fraction of the oleoresin in the conifererous trees
Largest volume essential oil in nature

Chemical composition depending on the species and age of the tree and
geographical location.

Main components are C10H16 bicyclic , unsaturated monoterpene hydrocarbons
such as:

a-Pinene B-Pinene 3-Carene

Chemical structure: Terpenes can be considered as polymers of isoprene (C5H8)n
but isoprene is not involved in the biosynthesis

Fonterines Consulting



Turpentine Main Components Average Composition (%)
_

China / P.Massoniana

China / P.Elliottii 52
China / PYunanensis 60
Brazil/P.Elliottii 40
Brazil /PTropical 80
Indonesia /P.Merkusii 80
Portugal 75
India 25
USA (South East) 62
USA (NW)/Canada 30
Finland/Sweden/Russia 55
Austria 60

CST: Sulfur compounds 1 —5 %

36
25
45
5
2
17
3
25
10
4
13

12

60

20

25
15

Fonterines Consulting



Y2023 Gum Turpentine Production:

150000 T

ROW 21%

Low demand from Flavors
and Fragrances

High inventories in Brazil

Indonesia 11%

Brazil 18%

China 50%

450
400
350
300
250
200
150
100

50

BGT Price Index

07/2021 07/2022 07/2023

Fonterines Consulting



Y2023 CST Production: 195000 T~
(Y2021:210 000T)

3-5 Kg / T Softwood Kraft Pulp Volume down:

Pulp mills closures
Lower fractionation
rates

ROW, 7%

Pinova plant
closure affecting
CST demand and
Terpene resins
production

North America, 58%

Europe/Russia , 35%

Limonene
production down
(Consequence of
EL Nino in Brazil
and hurricane lan

in Florida
*Including 20 000 T CST from CTO

Fonterines Consulting
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Total TOR
=CGR
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Rosin quality

- Significant
differences in
composition

- Fast growing Pinus
Elliotii with lower
PAN content

P. P. SCAN | P.
Massoniama | Elliotii | TOR Merkusii
Pimaric acid 8% 4% 2% 0.5%
Sandaraco 1.5% 1.5% 1% 9%
pimaric acid
Isopimaric acid | 1% 14% 7% 17%
Dehydroabietic | 3% 3% 19% 4%
acid
Palustric acid 16% 20% 13% 22%
Abietic acid 49% 20% 43% 20%
Neoabietic acid | 14% 16% 4% 11%
Others 7.5% 21.5% | 11% 16,5%
(RA,Unsaps) (10%
Merkusic)

Fonterines Consulting



Y2022 Global Gum Rosin production:
/50000 T

Low demand from China. ROW:
Portugal

High inventory in Brazil Africa

and price of oleoresin ROW 8% Greece

below production + forest India 1,5% Il\:/:jaidagascar

rent costs? ~ Spain 1% China 50% Russia
Mexico 2.5% USA .

Some pine tappers might Argentina 3,5%

stop?

Vietnam 6,5% BGR Price Index

250
200
Indonesia 10%

150

100

50

Brazil 17%
0 02/2021 01/2022 07/2023

Fonterines Consulting



Low demand from
Inks and Adhesives
industries

Competition from
lower priced Gum
rosin derivatives and
Hydrocarbon resins

Lower fractionation
rates

One fractionation
plant moved away
from CTO feed

Y2023 Global Talloil Rosin (TOR) Production
400000 T (Y2021: 450000 T)

China, 2% NZL; 1%
Austria, 2%

Sweden, 18%
Russia, 6%

Japan, 4%

France, 5%

USA, 46%

Finland, 16%

Fonterines Consulting



Y2023 TOFA Production : 400 000 T

Y2020:

Demand of Talloil Derivatives for Qilfield declined sharply in USA
Lower Tofa demand from coatings and other end-uses

Crop of other vegetable oils affected by Covid 19 pandemia

Y2021:
High demand for all vegetable oils and Tallow-based oleic acid.
Tofa supply short

Y2022:

H1:High price increase of all vegetable oils due to

invasion of Ukraine by Russia

H2:Vegetable oil prices declining, starting to impact TOFA in
Europe.

H12023:

Demand still high in USA despite high prices ( oilfields sustaining
prices)

Lower demand in Europe (cheaper alternatives) for both coating
and HVO markets but lower produced volume supporting high

prices Fonterines Consulting



World Trade : The big traffic jam is over

Overcapacities
Lower demand for ocean freight
Freight rates ‘melt like snow in the sun’

Back to Y2019 volume »  Billions of profits during Covid period

« Almost 900 new container ships have been ordered to arrive 2023-2025
representing 28% of the existing fleet (expressed as the number of
containers)

» Positive effects:
- Early withdrawal of old ships
- Reduced speed of the ships ( Will lower CO2 emissions)

.. till the next upward cycle as ocean freight might triple by 2050 !

Fonterines Consulting



GDP Growth 2022/2023 (Source IMF/BNS/Les Echos)

Price Inflation , Higher interest rates , Economic slowdown ....
China: Disappointed hopes of the after Covid

Les r_prévisions de croissance
GD 0

Growth %

Variationdu PIB,en % 2022 2023

Pays
avancés

31

24
16 15

i
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3.7 3.7
I 32

SOURCE : FMI
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Outlook for the Pine Chemicals industry

Y2023: 100 000 T less CTO volume ...but softening demand

Excess of fractionation capacity might lead in the future to consolidations and plant
closures ?7?

Weak demand for all rosin and terpene derivatives

Threats on the global economy due to Russia/Ukraine war , high energy prices ,
inflation still at high level, risk of financial crisis ....

China: GDP growth not reaching the after Covid expectations . Low domestic
demand, youth unemployment , decrease in real estate prices decourage investors,
willingness to make Western economies less dependent on China ...

Y2024 : Fast recovery ?? , demand for Pine Chemicals improving ?7?.... But lower
volume available

Trend around biobased and sustainable materials remains high. CTO is a very good
source for biobased materials . Markets will have to clearly position themselves to
support CTO derivatives and avoid this source to move away

Fonterines Consulting
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MONDAY, 17 SEPTEMBER 2023
10 AM

Sustainability, Technology, and
Innovation in Pine Chemicals

DAVID OQUIST

David is the CEO at SunPine AB, SunPine is a
sustainable development company that uses
residual materials from various industries to create
Innovative and sustainable products. We produce
raw tall diesel, bio-oil, rosin, turpentine, and district
heating from tall oil, a byproduct of the pulp and
paper industry. Our products are sold worldwide and
used in a variety of applications, including diesel
production and perfume manufacturing. SunPine's
vision is to extract renewable products for the
benefit of society. Established in 2006, we are
owned by a team of experts representing the entire
production chain.



sunpine

DAVID OQUIST, CEO SUNPINE AB - 09-18-2023



How to create sustainable business benefits

DAVID OQUIST, CEO SUNPINE AB - 09-18-2023
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DAVID OQUIST CEO SUNPINE AB

5 times more love
Soft-firm

Speed before secrecy
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SunPine in numbers

5966 360

million USD

279 ¢
1% - =
1
E-c 8¢

Turpentine

Sustainable products made from residual products
from the forest industry

85 24/7 250000

tonnes of crude tall oil per year

H) sunpine




e SunPine aims for equality with 50-50%

) sunpPine
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The current situation, according to science:

We need to stay below 1.5 degrees of global warming.
We are now moving towards 2.8 degrees
- United Nations Panel on Climate Change (IPCC)

% sunpine
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The current situation, according to science:

In 2070 that percentage Is expected to rlee to 1»9%. _

- ProPublica, The New York Times Magazine aﬂd %Mtzer Center -
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The current situation, according to science:

68% of the worlds population of fish,
birds and mammals have disappeared

- World Wildlife Fund (WWF)

@ sunpine
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hea J wave that asted
only a few weeks.
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The current situation, according to science:
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The current situation, according to science:
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The current situation, according to science:

for a sustalnable* economy

@ sunpine

“EU:s taxonomy

EU Taxonomy
Regulations
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9 planetary boundaries: the earths ecosystem stability

Biodiversity Climate change

Land use : Dispersal of chemical substances

The ozone layer
Fresh water use

) Particles in the air
The nutrient cycle

Ocean acidification
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9 planetary boundaries: the earths ecosystem stability

Biodiversity Climate change

Land use PO * | Dispersal of chemical substances

The ozone layer
Fresh water use

) Particles in the air
The nutrient cycle

Ocean acidification

&2,
(‘J“ @ Danger Risk Stable
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“There’s no business on a dead planet”

@ sunpine



biodiversity =
emotional competition
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Our sustainability work creates business benefits
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Our sustainability work creates business benefits

« Sustainable companies are more compétitive:
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Our sustainability work creates business benefits

» Sustainable companies are more compeétitive:
» They create growth and long-term profitability.
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Our sustainability work creates business benefits

» Sustainable companies are more compeétitive:
 They create growth and long-term proﬂtabi.l_i_ty.
« These companies are more ihteresting partners for both current and new customers.
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Our sustainability work creates business benefits

Sustainable companies are more compétitive:

They create growth and long-term proﬂtabi.l_i_ty.

These companies are more interesting partners for both current and new customers.

They can more easily attract investors and recruit the sharpest minds.

-
!
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Our sustainability work creates business benefits

» Sustainable companies are more compeétitive:

 They create growth and long-term proﬂtabi.l_i_ty.

« These companies are more ihteresting partnérs for both current and new customers.
- They can more easily attract investors and recruit the sharpest minds.

- A sustainable busines&f‘é'operation will strgngthen the brand» va‘Iu\e
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Our sustainability work creates business benefits

» Sustainable companies are more compeétitive:
 They create growth and long-term proﬂtabi.l_ity.
« These companies are more interesting partners for both current and new customers.
« They can more easily attract investors and recruit the sharpest minds.
- A sustainable busmess operatlon will strengthen the brand vaIue
- Most importantly. it will Create opportunltles to work with busmess development
in a whole new way. :
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Sustainable Journey of Adhesives:
Yesterday, Today, and Tomorrow

\ VITALY ROGACHEVSKY

Vitaly has been involved with the adhesive and
related industries for almost 35 years. He
formulated with and strategically sourced hot raw
materials for H.B. Fuller global operations for 27
years. Following 5 years Mr. Rogachevsky spent with
Argus Media where he was responsible for their C5
olefin publishing and consulting business. And since
early 2020 Mr. Rogachevsky had been working at
the helm of his own company, working within the
Industry to help his clients develop business in his
areas of expertise which continue to evolve.



IT IS NOT EASY BEING GREEN

PCA - 2023, DUBLIN

By Vitaly Rogachevsky
Vitrina LLC.



What is “green”?




What is the definition of “green”?

Depends on which industry person you are talking to is working or
lobbying for




Green — original definition

Does not pollute the environment nor causes health defects.
- Vitrina, LLC

- Thermo Fisher Scientific




Green — original definition

Pine Chemicals Fit

Both CTO and Rosin derivatives are deemed greener, less toxic
alternatives to hydrocarbon-based chemicals. Rosin and derivatives
have been around for millennia and do not cause adverse health
effects, they are biodegradable (more so tha carbons) and non-
polluting. Most derivatives are suitable for use in dikect food contacts
applications, as well as in flavor and fragrances and chewing gum.

N \

There was a balance from supply and demand side and rosin-Eged
products co-existed with hydrocarbons. However, c mers were not
paying extra for being green. \

TN

PCA 2023 — Dublin, Ireland



Biobased

 What are biobased products and what sort of products are included
in the BioPreferred Program's definition?

* Biobased products are derived from plants and other renewable
agrlculturaL-marme >, and. forestry materials. Biobased products

0 ventlor'a_';& ﬂn derived products
ffe
SE fmﬂchased by

e aE Fﬁﬁﬁﬁm used by
ioLE:eEmDeIHAEJ'upstream'

iopolymers, or the .
|s used to create commercial, industrial,




Biobased

Pine Chemicals Fit

e Consumer companies are starting to notice and are increasing their
requirements for biobased products.

* However, pine chemicals represent such a minor po\rtion of their
articles that they are not willing to pay extra nor mandate use and

focus strictly on performance. \VI 2
* For example: Adhesives represent such a small percentage of either a —

corrugated, paper or plastic package, that using all or nothing does not move
N the biobased needle in either direction. \ ‘x

* Developing headwinds
* Perceived odor concerns in hygiene applications result ange away from

CTO pine chemical derivatives to hydrocarbons

TN

PCA 2023 — Dublin, Ireland



Recyclable

* DEFINITIONS. As used in this Chapter, unless the context requires
otherwise, the singular shall include the plural and the plural shall
include the singular, and the following phrases shall mean:

* Recyclable Materials: Material that has been recovered or diverted from the
nonhazardous solid waste stream for purpose of reuse, recycling or
reclamation and a substantial portion of which is consistently used in the
manufacture of products, which may otherwise be produced using raw or
virgin materials.

* Processing Facility: A facility where recyclable materials are sorted and
processed or prepared for bulk shipment to a manufacturer for use as a raw
material.

City of Decatur, IL — (edited for continuity)



Recyclable

Pine Chemicals Fit

e Consumer companies place less emphasis on Biobased products as
long as they can claim recyclability. More recyclable content means
less virgin material production, including paper.

* Developing headwinds

* Pine chemical derivatives have an inherently hi density than their
"
hydrocarbon-based counterparts. Recycling technology at the time works
on skimming principle — non-plastic contaminants are skimmed off the -

top so hydrocarbon-based solutions are preferred and required by
companies that manufacture recyclable articles. A

* Skin sensitivity symbol mandated in Europe for products using rosin and
rosin esters makes pine chemical derivatives less att ve for use by

~ converters.

PCA 2023 — Dublin, Ireland



Renewable and Circular

* Renewable energy is energythat is generated from natural processes
that are continuously replenished. This includes sunlight, geothermal
heat, wind, tides, water, and various forms of biomass. This energy
cannot be exhausted and is constantly renewed.

* Biomass, is a renewable organic matter, and can include biological
material derived from living, or recently living-organisms, such as
wood, waste;-and alcohol fuels.

* Wood energy is derived both from harvested wood as a fuel and from
wood waste products. Waste energy can be generated from
municipal waste, manufacturing waste, and landfill gas. Biomass
alcohol fuel, or.ethanol, is derived almost exclusively from corn.

* Biodiesel is fuel made from plant oils that can be used in diesel
engines. They are typically made of renewable organic raw materials
such as soybean or rapeseed oils, animal fats, waste vegetable oils or
microalgae oils.

- Daniel Ciolkosz, P.E., Penn State



Renewable and Circular

What is a circular economy?

° A C|rcular economy keeps materials, products, and services in
circ sible. The Save Our Seas 2.0 Act refers to an

eco s-focused approach and involves
indust economic activities that are restorative or
regene design, enables resources used in such processes and

activiti
aims f

aintain their highest value for as long as possible, and
elimination of waste through the superior design of
oducts, and systems (including business models). It is a
change to the model in which resources are mined, made into
products, and then become waste. A circular economy reduces
material use, redesigns materials, products, and services to be less
resource intensive, and recaptures “waste” as a resource to
manufacture new materials and products.

- US EPA



Renewable and Circular

Pine Chemicals Fit

* Consumer companies place more emphasis on Biobased products to
generate carbon credits they can use to grow, primarily with
hydrocarbon-based chemistry.

* Pine Chemical derivatives are experiencing resurgence as every
ounce of Biobased products used can be converted to use more
hydrocarbon-based derivatives.

* Nascient use of more vegetable oils in biodiesel SBJFS more
production of TOFA as a replacement. —

* Developing headwinds

* Development of low density polyolefins allows customers to m
adhesive to get the job done, in the process lightweighting articles and
reducing adhesive per article cost. :

* Unfettered increase in capacity of hydrogenated hydrocarbon resins craters
market prices, challenging competitiveness of rosin derivatives.

PCA 2023 — Dublin, Ireland




Sustainability and Carbon Accounting

What Are Sustainable Materials?

 Sustainable materials are materials used throughout our consumer
and industrial economy that can be produced in required volumes
without depleting non-renewable resources and without disrupting
the established steady-state equilibrium of the environment and key
natural resource systems. Such materials vary enormously and may
range from bio-based polymers derived from polysaccharides, or
highly recyclable materials such as glass that can be reprocessed an
indefinite number of times without requiring additional mineral
resources.

- Rutgers — Center for Sustainable Materials



Sustainability and Carbon Accounting

What is Carbon Neutral/Carbon Zero?

* An accounting scheme to offset anthropogenic effluent.
Does not necessarily prevent pollution but allows for
offsetting emissions by indulgencies and physical
sequestration either by industrial or natural means.

- Vitrina, LLC

Recommended reading
* Explainer: What is carbon neutrality, and can it really be achieved?

- Eco-business.com



Sustainability and Carbon Accounting

Pine Chemicals Fit

* Consumer companies focus on Carbon count across the entire
supply chain. Biobased, Renewable, Recyclable, Sustainable, Circular
products are all calculated based on Carbon generation score and
that is the only criteria used to determine procurement pattern. The
further upstream the benefit, the further downstream value it
carries. >

* Pine Chemicals, especially those derived from CTO, have to compete
with energy companles who crack blonaphtha to produce “green”

benzene and “green” polyolefins. A

TN

PCA 2023 — Dublin, Ireland



The Future of Green

Using only one side of the accounting ledger leads to very
large corrections when time comes to balance the books.

* RINs are due for a correction within 2 years as supply is outstripping
RIN demand, which will lead to a spike in price of biodiesel.

e Bionaphtha is now trading on Argus and other platforms, and its price
usually trades 2x-3x higher than conventional naphtha.

 Sustainability of government subsidies during an inflationary period
is questionable.

* How much standard of living erosion can populace tolerate before
starting to question the reason for decline?

PCA 2023 — Dublin, Ireland



The Future of Green

* Pine chemicals are still true green raw materials that no accounting
scheme can cancel. Scheme just shifted molecules from one bucket
into another.

* Since all economic trends are cyclical, market will once again demand
rosin and derivatives, and rosin manufacturers will have to able to
meet that demand.

* Now is the time to focus on generating as much profit as possible via
upstream ventures to fuel Research and Development to address
market performance demands by, for example, coming up with
products and systems with lower density and better organoleptics.

Pine Chemicals are here to stay, they are just undergoing a renewal

cycle to their upstream biobased roots, before being recycled into
sustainable green downstream products

PCA 2023 — Dublin, Ireland



THANK YOU!




Vitaly Rogachevsky
Vitrina LLC

Email: vitrina@comcast.net
Phone: +1 763 360 6517
Office: Houston, TX USA
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The Changing Feedstock Panorama:
The Future of Pine Chemicals

AQEONARDO SIQUEIRD-

Leonardo is an editor on the pine chemicals team at
Argus Media, a leading provider of energy and
commodity price benchmarks. The team covers the
global markets for pine oleoresin, gum rosin, gum
turpentine, crude tall oil (CTO) and its derived bio-
fractions. Leonardo has over ten years of expertise
covering the commodities and financial markets.
With a specialization degree in Science Journalism
from the Campinas State University (Unicamp) in
Brazil, and a master's degree in Strategic
Communications from the University of Lisbon,
Leonardo has worked for consulting and publishing
companies in the US and the UK, including RELX
and USA Today.
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‘Argus Media group notices

The Argus Media group (referred to herein as “Argus”) gives no representations, warranties or other assurances, express or implied, about the accuracy, completeness
or suitability for any particular purpose of any information in this presentation and related materials (such as handouts, other presentation documents and recordings
and any other materials or information distributed at or in connection with this presentation) (the “Presentation”).

The information or opinions contained in the Presentation are provided on an “as is” basis and shall not confer rights or remedies upon the recipients of this
presentation or any other person.

Data and information contained in the Presentation come from a variety of sources, some of which are third parties outside Argus’ control and some of which may not
have been verified.

All analysis and opinions, data, projections and forecasts provided may be based on assumptions that are not correct or which change, being dependent upon
fundamentals and other factors and events subject to change and uncertainty; future results or values could be materially different from any forecast or estimates
described in the Presentation.

To the maximum extent permitted by law, Argus expressly disclaims any and all liability for loss or damage of any kind, claims, costs and expenses, whether arising in
negligence or otherwise, in connection with access to, use or application of the Presentation or suffered by any person as a result of relying on any information included
in the Presentation or on the basis that information was omitted from the Presentation.

. The information contained in the Presentation is provided for general information purposes only and should not be construed as legal, tax, accounting or investment
advice or the rendering of legal, consulting, or other professional services of any kind.

. Copyright notice: Copyright © 2023 Argus Media group. All rights reserved. All intellectual property rights in the Presentation are the exclusive property of Argus and
and/or its licensors and may only be used under licence from Argus. Without limiting the foregoing, you must not copy or reproduce any part of its contents (including,
but not limited to, single prices or any other individual items of data) in any form or for any purpose whatsoever without the prior written consent of Argus.

. Trademark notice: ARGUS®, the ARGUS logo, ILLUMINATING THE MARKETS®, Argus publication titles, and Argus index names are trademarks of Argus Media Limited.
For additional information, including details of our other trademarks, visit argusmedia.com/trademarks.

Copyright © 2023 Argus Media group. All rights reserved.



‘ A view of Argus

Headquartered in the UK, Argus has Over 1,200 staff working in 29 offices in the world's
principal commodity trading and production centres.

Argus publishes more than 42,000 daily and weekgl spot and forward price assessments, along with
commentary, news and analysis for global commodities and energy markets.

Coverage includes markets for:
Oil, natural gas, power, hydrogen, coal, biomass, asphalt, base oils, emissions and carbon

Biofuels

Fertilizers

Agriculture

Chemicals, including petrochemicals and oleochemicals
Metals, ferrous, non-ferrous, battery materials, and scrap

Services:
Market reporting, news, and analysis

Consulting and forecasting
Conferences

Argus prices are used as benchmarks worldwide, including for:
US crude oil

European gasoline and biofuels
Asia-Pacific LPG

Coal

European steel

US and European environmental markets

THE SUNDAY TIMES
TOP
TRACK

THE SUNDAY TIMES

TRACK o
& ™Y INVESTORS
_& IN PEOPLE

HSBC X»

Copyright © 2023 Argus Media group. All rights reserved.



‘Agenda

« Global markets overview

- Asian, South American rosin and turpentine markets

- CTO market overview: supply and demand fundamentals
- Global HCR picture: supply, demand and capacity rates

«  Concluding thoughts

m Copyright © 2023 Argus Media group. All rights reserve



‘ Bearish global sentiment

- Soft demand across various
end markets

- Elevated inventory, higher
priced stocks and lower
selling prices affecting
supplier margins

- Delayed rebound in Chinese
economy

THE WALL STREET JOURNAL

Economy |

Fueled by Long Credit Binge, China’s
Economy Faces Drag From Debt Purge

Eachontos China Debt Ratio Hits Record But
Pace of Borrowing Is Easing

= Total dobt rose to 282% of GOP, Blocomberg estimates show

s While there's no Dalance-sheet recession,’ there are concerms

OV in @ e

[ S T .y il * 1 [ ) am

Could China's rising household debt threaten Beijing's consumer-
led growth vision?

.|

Copyright © 2023 Argus Media group. All rights reserved.



‘Asian pine oleoresin market overview

Chinese pine oleoresin
production in 2023 to slightly
decrease over previous
harvest seasons

Tight, negative margins
affecting market sentiment in
Asia

Slow moving stocks in key
buying markets

CHINESE PINE OLEORESIN PRODUCTION

800
700
600
500
400
300
200
100

0

754

541 526 480

2014 2015 2016 2017 2018 2019 2020 2021 20222023E
m Qutput in t/yr

Copyright © 2023 Argus Media group. All rights reserved.



‘Asian gum rosin market overview

CHINESE HISTORICAL GUM ROSIN PRICING ° Downwa rd preSSU re
e affecting Indonesian,
Viethamese markets in
peak season

«  Abundant supply amid
persisting weak demand
scenario

«  Southeast Asian markets
B Gumrosin cllio'lrluChinu ex-works drum USD/t weekly avg O n a I e rt fO r E | N i ﬁ O

B Gum rosin massoniana China ex-works drum USD/t weekly avg

Copyright © 2023 Argus Media group. All rights reserved.



‘Asian gum turpentine market overview

CHINESE HISTORICAL GUM TURPENTINE PRICING ° Pricing IS sensitive because
el limited market size,
increasing demand can
push up prices quickly

- Chinese gum turpentine
supply expected to be
sufficient in the coming
months

- Soft demand on weak
B Gum turpentine eliottii China ex-works drum USDY economic fu N d amenta IS

B Gum turpentine massoniana China ex-works drum USD/t

m Copyright © 2023 Argus Media group. All rights reserve



‘ South American pine oleoresin

ARGENTINA PINE OLEORESIN PRICES AND COSTS

1,400 -
1,200 -
1,000 -
800 -
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400 -
200 { -
ﬂ .

= Source: MG Forestal

e,
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m 1

BRAZIL PINE OLEORESIN PRICES AND COSTS
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= - Brazil pine oleoresin
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Depressed rosin markets driving lower CTO demand

Demand for rosin into
adhesives and other sectors
weak during 2023

Unit 000t

US CTO EXPORT VOLUMES 2022 vs 2023

= Source: US trade data, Argus

. . 40,000 -
+ High rosin stocks, soft s |
demand and ample Brazil gum ey
rosin supply during peak zﬁ‘mq <
season led to downward price " \
pressure : \/ \/
15,000
- Weaker rosin demand (TOR 10,000 1 Nearly 30,000t less CTO
and TOR esters) reducing 5,000 - ~_—" exported in 2023 vs 2022
appetite for CTO and driving 0 . : . : ,
Jan Feb Mar Apr May Jun

lower fractionation rates

—2022 (Jan-Jun) 2023 (Jan-Jun)
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‘ CTO and pine chemicals short term outlook

+  Europe’s sole CTO expansion HISTORICAL US, EUROPEAN CTO PRICING
project will only partially offset
capacity losses

- Unbalanced demand/supply for
CTO fractions will result in price
volatility

- Plentiful and cheaper priced
petroleum-based tackifying resins
and gum rosin available

B Tall oil crude southeast US port fob drum USD/t

B Tall oil crude NWE ex-mill drum contract EUR/t quarter 1

m Copyright © 2023 Argus Media group. All rights reserved.
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Reduced CTO supply, rising costs and replacement opportunities

More refiners demanding
CTO: Fintoil, SCA/St1

Inelastic supgly, growing
interest into biofuels and
specialty chemicals

Pulp mill shutdowns in the
US, Europe and Russian
war affecting supply

Buyers looking for TOFA,
TOR and TOR ester

replacements such as SOFA,

HCR, and gum rosin esters

GLOBAL CTO PRODUCTION

2000 -

1800 -
1600 - Remaining supply

1400 -
1200 -

1,760
1000 -

—— Volume not going

600 - into the US or
400 - European markets
200 - = ///'60
ﬂ _
Unit D00 — Source: Argus Media

Russian CTO production
US pulp mill shutdowns completed by August 2023

Copyright © 2023 Argus Media group. All rights reserved.
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‘ Replacements for TOR esters

- Challenging short-term
supply outlook for both gum
rosin esters and TOR esters

«  Gum rosin inventories
elevated on soft demand

 TOR esters supply long due
to weaker demand

- Increased usage of HCR may
hinder efforts towards a
reduced carbon footprint

GR, HCR AND GR ESTER PRICING TREND

Copyright © 2023 Argus Media group. All rights reserved.
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‘ Hydrocarbon Resins (HCR) - Global Picture

‘000t
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HCR Capacity by Type and Region

. 000t
4,000 - Global HCR 1500 - HHCR
1250 -
4 Asia-
3,000 m Asia-Pacific 1000 - .Pesllcaific
2,000 1 PO 2625 PYPXN . Europe 750 - e 873 936 m Europe
1,000 - ® Americas 200 - Americas
325 325 310 05 250 1
A 3> B 33> B 3:5 B 355 [ 0 . . . .
2021 2022 2023E 2024E 2021 2022 2023E 2024E
900t 000t
12509 9 1250 -
1000 -
lAsia.-' 1000 - H Asia-
750 - _Eac‘f‘c 750 Pacific
850 885 885 urope 665 778 804 VBN w Europe
200 7 Americas 200 1 Americas
250 - 250
0 T T T 1 0 T T T 1
2022 2023E 2024E 2021 2022 2023E 2024E
- Argus

Copyright © 2023 Argus Media group. All rights reserved.



‘ Concluding thoughts

- Elevated stocks, slack downstream demand still affecting rosin,
turpentine markets

- Higher fractionation rates dependent on feedstock pricing,
fractions balance (TOFA/TOR balance)

« Replacement of rosin esters with HCR may hinder efforts
towards a reduced carbon footprint

- Tighter margins and higher operating costs for tackifier
producers in Europe could lead to more shutdowns

m Copyright © 2023 Argus Media group. All rights reserve
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Argus Pine Chemicals and Argus C5 and Hydrocarbon Resins teams
Thank you!

leonardo.siqueira@argusmedia.com - Granada, Spain
george.zhou@argusmedia.com - Nanning, China
steven.williams@argusmedia.com - Houston, Texas (US)

Commodity Markets Intelligence

Consulting & Forecasts
illuminating the markets® Events
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Turpentine from Medium Density
Fibreboard: A New Industrial
Process, A New Source of Turpentine

PRO DR BERND BUNGERT

Bernd Bungert studied chemical engineering at the
University of Dortmund, the University of California
at Berkeley and at Technical University of Berlin.
From 1998 to 2008 he worked in chemical industry
at Hoechst AG in Frankfurt in process development,
in global engineering and as a plant manager.

He joined the faculty of the the Berlin University of
Applied Science and Technology, Berlin in 2008.
There he is working on energy- and resource
efficiency. He is also serving as a consultant in the
process industries. A focus has been in the wood-
panel industry. For over 10 years he has been
working as process-engineering manager for
Fiberboard GmbH in Baruth, Germany.
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Turpentine from Medium Density Fibreboard:
A new industrial Process,
A new worldwide Source of Turpentine

PCA International Conference Dublin
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Prof. Dr.-Ing. Bernd Bungert, Kai Greten

Fiberboard GmbH, Classen Group

Baruth, Germany

Berlin University of Applied Science and Technology
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Production site in Baruth, Germany:
Classen Group operates largest integrated MDF- and laminate-flooring site worldwide

Chip storage . s I :
130m 12 { . = B 500m

Google Earth
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Fiberboard in Baruth/Mark @ CLASSEN.

Stack with online
i VOC measurement
4

VOC: Volatile Organic Components

Bernd Bungert 3 PCA Bungert MDF-T 2023-09-19



MDF Process JCLASSEN.

400,000 tonnes (dry)
Debarking, . . ' .
per year Wood:>| Chipping ‘:> Sieving :I Washing A Presteaming

Wet scrubbing H Gluing, Drying |K—— Refining ¢— Digestion A Plt%f;c;rew

@ @ Milling* Thermomechanical
Stack — 10 MW drive  Pulping (TMP)
VOCs Sifting (170°C, 9 bar)
1,000,000 m3/h @
(590,000 cfm) MDF
<200 mg/m3VOC . :;
= 200 kg/h VOC Mat forming ‘ Press 500,000 m3 per year

= 1,600 t/a VOC



New route to turpentine

Tree tapping Gum Turpentine (GT)
Extraction from pine stumps  Wood Turpentine
Kraft process at pulp mills Crude Sulfate Turpentine (CST)

Medium Density Fiberboard MDF-Turpentine (MDF-T)
production

Bernd Bungert 5



MDF-process  with VOC reduction
with turpentine production

Wood:>| Chipping ‘:>| Sieving

[ CLASSEN.

Fiberboard GmbH is part of the CLASSEN Group

:>| Washing

Presteaming

J

Wet scrubbing H Gluing, Drying |<:

X
1,000,000 m3/h
(590,000 cfm)
< 200-mg/m3VOC
=200 kgh \VOG
=1,6004a VOC
50 mg/m3VOC
50 kg/h

Refining (T

Digestion

3 Plug-screw
feeder

J

Sifting

g

!

Steam removal

|__>

Incineration

Mat forming H

Press

Condensation,
turpentine decanting

150 kg/h
1,200 t/a



System installation JCLASSEN.

Fiberboard GmbH is part of the CLASSEN Group

Combustion-

Steam removal :
generator chamber inlet



Turpentine plant: installation in 2 steps __ CLASSEN.

Fiberboa P

- Emission reduction

- In industrial production

- Incineration of steam in power plant
- Low investment, Low operating costs
- No authority approval

- Production of turpentine

Detailed engineering finished, procurement under way
Condensing of steam, separation of turpentine
Authority approval applied, REACH certification finished
Low operating costs due to heat recovery

Fast amortization



MDF Turpentine | [ CLASSEN.

Fiberboard GmbH is part of the CLASSEN Group

Typical Composition by GC MS for Baruth MDF-T

1. alpha-Pinen e 48,5
2. Camphen 1

3. beta-Pinene 3

4. beta-Myrcen 0,9
5. delta-3-Carene 35,2
6. alpha-Terpinene 0,4
7. p-Cymene 0,7
8. Limonene 3,8
9. Eucalyptol 0,1
10. Ocimene 0,1
11. gamma-Terpinene 0,5
12. Terpinolene 3,3

13. beta-Caryophyllene 0,1




C ison to f East G GumT ti
omparison to former East German Gum Turpentine “JCLASSEN.

Fiberboard GmbH is part of the CLASSEN Group

Die Gewinnung des Harzes der Kiefer

MDF turpentine process does not change composition!



Compliance with new emission values [ CLASSEN.

Fiberboard GmbH is part of the CLASSEN Group

2‘)0 | | T T T T | I

*‘llf M WM Process in operation
P "“ww WM New emission limit (dry)

heerrrerssnersssressssersssnessnesssnnesssnsssssnfessqeesssnnnssnresssnnsssnneennenennens NEW, €MisSiON limit (wet) .
100 -
50 WWTATJWW%

| | |
Steam 146

VOC [mg/m?]

42

Steam
|
1
]
Fiber thoughput [tdm/h]

£

v Reliable attainment of emission limits
v Proven in industrial operation



Benefits _ CLASSEN.

Fiberboa

1) Compliance with environmental legislation
v' EU-BAT: 100 mg/m? (wet, old basis)
v USA: PSD/ BACT

2) Reduction of operating costs
v Alternative to Thermal Oxidization (RTO)

3) Revenue creation by turpentine production
4) No influence on product performance

5) Low investment costs, almost no operating costs



Pulp & Paper
Mills

CST Recovery

Crude Sulfate

Turpentine (CST)

Production and Market route for CST, GT, MDF-T

CST Distiller

Tree Tapping

OIeo(Resin)l

Distillation

»| Desulphurization

‘ Rosin

MDF Plant

MDF-T Recovery

Market

Flavours and

Fragrances
Refinery, g
Fractionation
Campher
GT Distiller _
a_P.Inen Menthol
Gum B-Pinen
Turpentine g
GT Polyt
(1) > Refinery, oyfarpenes
. . (tires)
Fractionation
Pesticides
™ Trader —
P P
Storage
Solvents

MDF Turpentine
(MDF-T)




CST, GT: market and amounts

- Crude Sulfate Turpentine (CST, 200 000 tpy)

* Desulphurization necessary: oxidization of sulfides, costly
fractionation
* Production worldwide, based on pulp and paper industry

- Gum Turpentine (GT, 150 000 tpy)

* China 72 000 tpy
* Brasil 30 000 tpy
* Indonesia 18 000 tpy
e Spain, Portugal, France 9 000 tpy
* Mexico, Honduras 8 000 tpy
* India 3 000 tpy

* Vietnam 3 000 tpy

Bernd Bungert 14



Comparison CST, GT, MDF-T

- CST Continuous Sulphur worldwide
Production components production
+ - O
- GT Seasonal no sulphur Dependency on
(price volatility) components regional suppliers
- + -
- MDF-T Continuous no sulphur Diversification and local
Production components sourcing
+ + +

v' MDF-T combines all the advantages of the available turpentine
sources

Bernd Bungert 15
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MDF market worldwide and possible theoretical yield (assumption: 100% use of softwood/ pine)

MDF market

Country/ Region m3/a t/a Yield low (0,5kg/t) t/a Yield medium (3kg/t) t/a Yield high (6 kg/t) t/a
Germany 4.100.000 3.280.000 1.640 9.840 19.680
Belarus 1.050.000 840.000 420 2.520 5.040
France 1.040.000 832.000 416 2.496 4.992
Italy 1.050.000 840.000 420 2.520 5.040
Poland 2.890.000 2.312.000 1.156 6.936 13.872
Russia 4.400.000 3.520.000 1.760 10.560 21.120
Spain 1.350.000 1.080.000 540 3.240 6.480
Portugal 625.000 500.000 250 1.500 3.000
Turkey 7.494.000 5.995.200 2.998 17.986 35.971
Europe 23.999.000 19.199.200 9.600 57.598 115.195
China* 65.000.000 52.000.000 26.000 156.000 312.000
Thailand 4.300.000 3.440.000 1.720 10.320 20.640
Iran 3.000.000 2.400.000 1.200 7.200 14.400
India 2.000.000 1.600.000 800 4.800 9.600
Korea 2.000.000 1.600.000 800 4.800 9.600
Vietnam 900.000 720.000 360 2.160 4.320
Others 5.500.000 4.400.000 2.200 13.200 26.400
Asia 75.000.000 60.000.000 30.000 180.000 360.000
Australia 530.000 424.000 212 1.272 2.544
New Zealand 810.000 648.000 324 1.944 3.888
Oceania 1.340.000 1.072.000 536 3.216 6.432
North Am. 6.150.000 4.920.000 2.460 14.760 29.520
South Am. 8.800.000 7.040.000 3.520 21.120 42.240
WORLD* 115.289.000 92.231.200 ” 46.116 276.694 553.387

* Installed capacity, real production not known

* Predominant material is softwood from pine or spruce
* Hardwood, eucalyptus, rubber tree, acacia are used in lesser amounts
* 150,000 tonnes per year is a realistic potential

Bernd Bungert 16 PCA Bungert MDF-T 2023-09-19



Softwood: turpentine composition and yield

» Turpentine composition and yield are compiled from all over
the world (ongoing)

« Additional data is generated by steam distillation and GC-MS
in lab (ongoing)

e Turpaning compostion and yd

,,,,,,,,,,,,,,,,,

- Evaluation of quality by ====== === .

o Yield [kg turpentine/ t dry wood]

o a, B pinene content

o Quality factor QF

= (% o, B pinene)/

(% o, B pinene Pinus eliotti, Brasil = 90%)

Bernd Bungert 17



Business case examples: MDF Turpentine from 6 locations
(500,000 m?/a; Pinus Sylvestris)

1)
2)
3)
4)
o)
6)

Baruth Germany
Brasil
USA

Australia, New Zealand

Portugal, Spain
Turkey

(600,000 m¥/a:;
(300,000 m¥/a;
(300,000 m¥/a;
(300,000 m¥/a:
(880,000 m¥/a:

Pinus Eliotti)
Pinus Palustris)
Pinus Radiata)
Pinus Pinaster)
Pinus Sylvestris)

QF =
Business atb (a+b)/ Yield
Case Tree Botanical name Region a-Pinene |b-Pinene |content  [(a+b) El. |[kg/t dry]
Common Spruce Picea Abies Central and Northern Europe 42 27 69 0,77 0,4
Shortleaf Pine, Yellow Pine, Southern
Pine, Arkansas Pine, shortleaf yellow
pine, southern yellow pine Pinus Echinata USA Southeast 58 32 90 1,00 2,9
USA Southeast, Argentina,
Brasil, SA, Zimbabwe,
2) Brasil Slash Pine, Southern Yellow Pine  |Pinus Eliotti Australia 50 40 90 1,00 4,6
Longleaf Pine, Southern Yellow pine,
3) USA Georgia Pine, Pitch Pine Pinus Palustris USA Southeast 71 21 92 1,02 13,4
5)P,E Maritime Pine Pinus Pinaster Europe Southwest 73 19 92 1,02 4
63 26,5 90 0,99
79 10 89 0,99
Australia, New Zealand,
4) AUS, NZ |Monterrey Pine Pinus Radiata Chile, Spain, USA west 34 64 98 1,09 1,7
Australia, New Zealand,
Monterrey Pine Pinus Radiata Chile, Spain, USA west 23 65 88 0,98 2,32
Australia, New Zealand,
Monterrey Pine Pinus Radiata Chile, Spain, USA west 22 67 89 0,99 0,45
1)D Scots Pine (Kiefer) Pinus Sylvestris Eastern Europe 48 & 51 0,57 3,0
Loblolly Pine, Southern Yellow Pine |Pinus Taeda USA Southeast 64 28 92 1,02 3,2

Bernd Bungert
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Brasil: Slash Pine, Southern Yellow Pine (Pinus Eliotti) 600,000 m3/a

Bernd Bungert 19 PCA Bungert MDF-T 2023-09-19



Australia, New Zealand: Monterey pine (pinus radiata) 300.000 m3/a
\

Portugal, Spain: Maritime pine (pinus pinaster) 300.000 m3/a

le

—
ﬁ,i_, X
. B,
'I'i*-‘
il

° ; Source: wikipedia
Bernd Bungert MDF sites 20



Brasilian Gum Turpentine: monthly price and sales

- o : ¥ E
- Brasilian Gum Turpentine: price and sales =
5.000 10.000
— Y === gyerage 2010-23
- == gverage 2013-23 — gverage 019-23
4.500 o Sl T monih = | 7 Persode glon. Mittehy, {Sabes tfmanth) 9.000
4.000 8.000
3.500 7.000
6.000
5.000
4.000
3.000
2.000
1.000

lamn. 10 lan. 11 Jam, 12 Jam, 13 Fan. 14 Jam. 15 lam. 16 lan. 17 Jan. 18 Jan. 19 lan. 20 Jan. 21 lan. 12 lan. 13

Source: Comexstat, Brazilian foreign trade statistics
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Comparison of 6 busines cases

* For purposes of illustration only
« An hypothetical price* was calculated from the (a+) content based on

14 year average price for Brasilian Gum Turpentine
BT = $ 2300/ ton (€ 2150/ton)
Price = QF * BT
« All cases are interesting for the MDF industry to start turpentine recovery

MDF Wood Turpentine |Turpentine |(a+b)/ Turpentine [Estimated*
Nr. |Site m/a t/a kg/t t/a (a+b) e €/t * Revenue [€] |€/m® MDF
Baruth,
1 Germany 500.000 400.000 3 1.200 0,55 1.183 1.419.000 2,8
2 Brasil 600.000 480.000 4,6 2.208 1,00 2.150 5.520.000 9,2
3 USA 300.000 240.000 13,4 3.216 1,02 2.193 8.200.800 27,3
4 Aus, NZ 300.000 240.000 1,7 408 1,09 2.344 1.111.800 3,7
5 Spain 300.000 240.000 4 960 1,02 2.193 2.448.000 8,2
6 Turkey 880.000 704.000 3,5 2.464 0,68 1.462 4.188.800 4,8

* No business information, only meant to assess an order of magnitude

Bernd Bungert
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Timeline for projects

v Emissions (MDF-VOC)

» Installation within less than 2 year possible

» In Europe: usually only notification of authorities necessary

* In US: application process with EPA and local authorities + continuous monitoring of VOC
emission

v Turpentine Recovery (MDF-T)

» |nstallation within 1 year (delivery time of long-lead items like automization parts has to be checked)
» Technology transfer via Process Design Package (PDP) after commercial agreement
» Authority engineering: application process necessary

« System built modular (2 sizes, 3 options for heat recovery depending on site specific heat sinks)

« Engineering, procurement, construction (EPC)
— Inhouse or
— Preferred contractors experienced from turpentine recovery from pulp mills (CST) are available

Bernd Bungert 23 PCA Bungert MDF-T 2023-09-19



Market & Project development

v Emissions (MDF-VOC)

« After Baruth, the first system of a licensee will be installed in Q4.2023
» Negotiations with other European and US producers in progress

v’ Turpentine Recovery (MDF-T)

— Negotiations have begun
— Most important market segments have been identified and are beeing adressed:
* Over 320 MDF sites worldwide
* Production rate, raw material (pinus xxx) are known
« Marketing and Sales Process has started
— Possible licensing options:
» Gobal MDF players (internationally operating companies)
« Turpentine Distillers

o Sales agreement, e.g. countrywise
o Contracting/ Operating model

« Turpentine Recovery Contractors

Bernd Bungert 24 PCA Bungert MDF-T 2023-09-19



Conclusions

* New source of turpentine: MDF-Turpentine

* Process solves environmental problems and additionally creates
revenue for MDF producers

« Worldwide potential > 100 000 tpy

 Yield and composition depends on raw material used (,pinus xxx“)

« All of the ~ 320 worldwide sites and their turpentine potential are known

 Licensing options are still open

« A completely new business in pine chemicals industry has started

Bernd Bungert 25



Contact persons

Bernd Bungert

Prof.-Dr.-Ing. Bernd Bungert
Bungert@I|B-Bungert.de

Bernd.Bungert@BHT-Berlin.de

+49 176 5532 6667

Kai Greten
Kai.Greten@Fiberboard.de

Fiberboard GmbH
An der Birkenpfuhlheide 4
15837 Baruth/Mark
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Pine Chemicals:
Making the World a Better Place

HENNA POIKOLAINEN

Henna is the Senior Principal, Head of Biorefining,
AFRY Management Consulting, specialized in bio-
based chemicals, liquid biofuels and new business
development. For the past 10 years, she has been
supporting clients in transactions; sourcing, market
entry, and partnering strategies; in supply, demand
and cost analyses; and in technology reviews and
pre-feasibility assessments.
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The USA haS set an Over‘all EU TRAJECTORY FOR INDUSTRIAL

GHG REDUCTIONS IN A 1.5°C SCENARIO

50% emission reduction
target by 2030 and a net
zero economy by 2050

-91% Net zero

emission

2 economy
! by 2050

2010 2021 2030
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EU AND US EMISSIONS BY SECTOR Industry emissions 2021,
Million tonnes of CO, equivalent 2021

I cEu o ~
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If you think you are too small to make a difference,
you haven't spent the night with a mosquito.

- Dalai Lama

AF POYRY



AFRY has a long history in advising the forest industry sector

@
1895

The steam boiler
association is
founded by owners
of steam boilers
and pressure
vessels to prevent
accidents
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1958

Jaakko Poyry
starts his business
with the roots in
Finnish forest
industries

2019

AF and P&yry join
forces, creating a
leading company
within engineering,
design and
advisory services

Today

A European leader
in sustainable
engineering, design
and advisory

with a global reach.




PAPER & BOARD PRODUCTION

PAPER & BOARD PRODUCTION
BY MAIN GRADE

BY GEOGRAPHY

400 400
Million tons Million tons

Packaging
Boards

Europe, Middle East

— & Africa
raphic
LEEJ Papers

0 0
1980 1990 2000 2010 2020 2030 2040 1980 1990 2000 2010 2020

2030 2040
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GRAPHIC PAPERS TISSUE PAPERS PACKAGING PAPERS & BOARDS

97 Mt ﬂ =17 Mt 40 mt H +18 Mt 272 Mt T 491 Mt

GLOBAL DEMAND IN 2020 N/ 2020-2035 GLOBAL DEMAND IN 2020

2020-2035 GLOBAL DEMAND IN 2020 2020-2035
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BSKP AND UKP PRODUCTION DEVELOPMENT, 1980-2035

Million tonnes

50
45 . CAGRs

40 : 1980-2021
35 BSKP +0.7%

30
UKP +0.2%
25

| 2021-2035
20 :
i BSKP +0.8%

10 5 UKP +1.7%
— Bleached softwood kraft pulp (BSKP)
5

Unbleached kraft pulp (UKP)
0
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035
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DAL \ \
IMPACT OF STORAGE TIME ON TALL OIL LOSS \ \ “\
’ L ALY A

100%
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40%

*

Tall Oil Loss

20% e e o Y
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10 12 14 16 18 20 22 24 26 28

Storage Time (weeks)

Outside Chips Roundwood Chips
_ coefeos

Source: C. Douglas Foran, Tall Oil Soap Recovery
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AFRY HDS® Tall Oil Plant Technology

2000-2020’s

On-going Gascogne Papier, Mimizan
On-going Stora Enso, Oulu

On-going Metsa Fibre, Kemi

2017 Metsa Fibre, Adnekoski

2015 Stora Enso, Varkaus

2015 Stora Enso, Sunila, Kotka

2013 M-Real Husum, Husum?

2011 Sddra Cell Mérrum, Morrum?

2011 Zellstoff Péls AG, Pols

2010 Sédra Cell, M8nsteras Mill2

2008 UPM-Kymmene, Kuusankoski

2007 Iggesund Paperboard, Iggesund
2006 Stora Enso, Enocell Mill, Uimaharju
2005 Billerud Karlsborg, Kalix

2005 Stora Enso Skoghall Mill, Skoghall
2004 UPM Kymmene, Wisaforest, Pietarsaari
2004 Zellstoff Stendal GmbH, Arneburg
2001 Stora-Enso Kaukopaa Mill, Imatra
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France
Finland
Finland
Finland
Finland
Fintand
Sweden
Sweden
Austria
Sweden
Finland
Sweden
Finland
Sweden
Sweden
Finland
Germany

Finland

t CTO/h

10+

1980-1990’s

1999 Assi Domén Kraftliner, Pited

1999 Phoenix Pulp and Paper Mill, Nanning
1998 Sédra Cell, Monsteras Mill

1997 MoDo Paper, Husum Mill

1996 Cariboo Pulp & Paper Mill, BC

1996 Cell-Krems Ltd., Ostroleka Pulp Mill
1995 Metsa-Rauma Pulp Mill, Rauma
1993 Qingzhou Pulp Mill, Fujian

1990 Joutseno Pulp Mill, Joutseno

1989 Enocell, Uimaharju

1987 Sunila, Kotka

1986 Arizona Chemical, Port St. Joe

Sweden
China
Sweden
Sweden
Canada
Poland
Finland
China
Finland
Finland
Finland
USA

t CTO/h

ul

w
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Advantages of AFRY HDS®

Continuous process, easy to automate
and to connect to mill DCS

90% lower maintenance costs compared
to centrifuge of similar capacity

High CTO vyield

Reduced operator requirement,
high availability and low noise level

Q8 O g

16 2023-09-19 | COPYRIGHT AFRY AB | PCA INTERNATIONAL CONFERENCE




' KEY‘ TAKEAWAYS

)) Pme chemlcals & performance & sustalnablllw

) Operatlonal changes as an incremental source for CTO
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Thank you!l.

HENNA POIKOLAINEN
Senior Principal

Head of Biorefining

AFRY Management Consulting
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Jaakonkatu 3, 01620 Vantaa | Finland
henna.poikolainen@AFRY.com
+358 50 342 4580
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SUSTAINING TODAY TO BUILD A
BRIGHTER TOMORROW

Create new opportunities by opening doors and bridging
the gap to facilitate growth and progress. Connect with
people to build a better future for a brighter tomorrow.



AV Pound & Co Ltd
Fanning, Kate
Pound, Gordon
Westley, Gavin

ACM RESINAS Alfonso Criado S.L.

Murdolo, Matteo

AFRY
Kiuru, Heidi
Poikolainen, Henna

Alex Cunningham Ltda.
Cunningham, Alex

ALLCHEMIX Consultancy
Frix, Alain

ALVAR, Inc.
Lersch, Arthur

Ambar Florestal Ltda
Azevedo, Martin
Azevedo, Paulo Cesar
Azevedo, Paulo Roberto

Arakawa Chemical (USA) Inc.
Mita, Taizo
Quenaud, Bryan

Arakawa Chemical Industries, Ltd
Egawa, Koichiro
Yamamoto, Sonny

Arakawa Europe GmbH
Yano, Takayuki

Arbor Renewables
Billings, Rick
Cook, Philip
Hung, Alex

Arboris LLC
Holcomb, Jill
Phillips, Alan

Argus Media company
Siqueira da Rosa, Leonardo

Berlin University of Applied Science and Technology

Bungert, Prof. Dr.-Ing. Bernd

COMPANY ROSTER

BFB Enterprises, Inc.
Spinner, Ernie

Boeing
Ellsworth, Joseph

Bordas SA
Bordas, Ramon

Captis Aire LLC
Tutin, Kim

CHORI CO.,LTD.
Aiko, Etsuko

Claremont Chemical Co LTD
Pheby, Stuart

Colonial Chemical Inc.
Tang, Steven

Colonial Terminals, Inc.
Barger, Paul

Costa & Irmaos, Ida
Costa, Hilario

DERCOL - Diamantino Malho & C? Lda.

Malho, Diamantino
Malho, Paulo

DRT

Butler, Jerry
Mourey, Loic
Schneider, Corey

DRT- Anthea Aroma Chemicals Pvt. Ltd.

Menacherry, Mathew

Dutch Mountain Solutions
van den Berg, Maurits

East South Inc
Theiling, Henry

EcoGreen International Group Ltd.
Jin, Bill

EEVORK Quimica e Servicos LTDA
Mello, Bernardo
Mello, Leonardo



COMPANY ROSTER cont.

Enova Service
Fernandes, Ingrid

Eternis Fine Chemicals
Mariwala, Rajen
Whitaker, David

FIBRAS
Fusaro, Luciano

Fintoil
Ravaska, Jukka

Fintoil Hamina Oy
Mahonen, Olli

Firmenich-DRT

Boulin, Bertrand
Cazeils, Emmanuel
Gaudin, Florine
Lamarque, Guillaume
Moindrot, Jerome
Sainte-Cluque, Philippe
Saricassapian, Pierre

Florpinus Industria Quimica LTDA
Murcho, Hugo

Gabriel, Glauco

Murcho, Hugo

Fonterines Consulting
Baumassy, Michel

Fujian Nanping Green Pine Chemical Co.,Ltd.

Ke, Shijing

G. C. Rutteman & Co. BV
Slaghek, Rolf
Slaghek, Stijn

Gascogne Papier
Marquet, Williams
Laluque, Didier

Georgia-Pacific LLC
Cline, Debbie
Hembree, Kevin
Kubat, Jamie

Love, Peyton

Null, David

Givaudan
Codina, Josep
Zanardo, Andreia

Globe Chemicals GMBH
Beckmann, Carsten

Green Pine Industries & Himalaya Terpenes
Agrawal, Shishir

Grupo AlEn
Calderon, Ricardo
Gomez, Alejandro

Grupo AS Resinas
Santos Janior, Anibal
Vettori, Mary Helen

H. Reynaud & Fils (Deutschland) GmbH
Kipcke, Britta

HANSETACK GmbH
Jessen, Lars-Olaf

Harima Chemicals Group Inc.
Furuya, Shigeru
Watanabe, Toshi

Henny Cia SRL
Fernandez, Claudia
Henn, Hugo

Imexco International Pvt Ltd
Agarwal, Samir
Agarwal, Utsav

Industria Resinera Bahr, S.A.
Pascua, Elizabeth
Pascua, Marlon

Ingevity
Cozad, Stacy
Fortson, John
White, Rich
Jordahl, Stacy

International Flavors & Fragrances Inc
Willwerth, Dan



COMPANY ROSTER cont.

International Paper
Dowdell, Doug
DuBose, Billy

Ellis, Clay

IRANI Papel e Embalagem SA
Pavao, Euardo
Zugman, Henrique

Kalpsutra Chemicals PVT Ltd
Shah, Ashok Kumar

Kanchi Karpooram Limited (Manufacturers of Cam-

phor & its derivatives)
Shah, Dipesh
Shah, Suresh

Kemi - Pine Rosins Portugal, SA
Rocha, Firmino
Simao, Nuno

Kemira Chemie GesmbH
Anzenberger, Herbert

Klabin SA
Cesar Razollini, Francisco
de Oliveira, Rodrigo

Kraton Chemical LLC
Purcell, Andrew
Campbell, Kevin
Gerritsen, Roy
Haglund, Per
McLean, Greg

Udas, Girish

Van Breevoort, Minco

Lawter Inc
Katayama, Mikio
Villella, Lou

MacleodLaw PLLC
Macleod, Anthony

Manuport Logistics
Cosgrove, Matthew

nginn LTD
GOK, Sezer

Mentha & Allied
Nanda, Harsh Vardhan

Meridian Chemicals
Helwick, Rob
Roberts, Michael

Metsa Fibre GmbH
Salmenkivi, Katja

Mitsui & Co., Ltd.
Domei, Taro
Yoshimizu, Yuma

Mobile Rosin Oil Company Inc
Jahdav, Jalandar

Neeru Menthol Private Limited
Kapoor, Amrit

Neste Oyj, Engineering Solutions
Kaskes, Kari
Liddy, Padraig

Nopek Oy
Ukkonen, Keijo Allan

Oswaldo Cruz Quimica
Seixas, Paulo

P.T Milatronika Karya Niaga
Daru, Mahama

Suwandi, Caroline
SuwandiPutra, F. Budhi Santoso

Packaging Corp of America
Martin, Dennis

PegasusTSlI Inc
Singleton, Stuart
Ibadulla, Karl
Sepulveda, Ronald

Perum Perhutani
Irawan, Doddy Juli
Sukasno, Sukasno
Widiyatmoko, Anggar

Petrofer AG
Cheng, Fan
Eberenz, Florin

Pine Chemicals Association International

Young, Amanda
Kidd, Wendi



COMPANY ROSTER cont.

Pine Chemicals Review
Lopez Perez, Yonathan

PinoPine
Ribeiro, Miguel
Tiago, Bruno

Pinus Brasil Agro Florestal Ltda
Fernandes, Celso
Souza, Gustavo

Plasmine Technology Inc
Braun, Scott
Caster, John

Power Trade Corporation
Desai, Virendra

Privi Speciality Chemicals Limited
Mittal, Gopal
Rajurkar, Sachin

PT Kharisma Satya Jaya
Chandiramani, Suresh

PT. Istana Palapa Kertas
Daryanani, Manesh
Mahtani, Neil-Vivek

Resiguay S.A.
Goldschmidt, Ary
Goldschmidt, Jackie

Resinera Maya, S.A.
Maduro, Osmond

Resineves - Campinus Agroflorestal LTDA
Casagrande Neves, Conrado
Visconti, Alessandro

Resipim Florestal Ltda
Cunha, Paulo

Resipim, Comércio e Exportacao, Ltda
Marques, Ana Cristina

Respol Resinas SA
Carreira, Sergio

Respol/Forchem
Anderson, lan
Brogueira, Rui

Di Maio, Antonella
Keski-Nisula, Panu
Lidnnemann, Ingrid
Mota Costa, Manuel
Reis, Joao

Resyder SRL
Yetman, Juan Ignacio

RR Mewani & Co
Daswani, Gautam

RYAM
Ribeyrolle, Christian
Rogers, David

Saptagir Group
Reddy, Mahesh

Sky Dragon Fine - Chem Co., LTD
Chen, Spencer

Socer Brasil Ind e Com LTDA
Costa, Paulo

Jorge Ferreira, Jose

Jorge Ferreira, Mariana
Lopes, Rafael

Martin, Stephane

Panos, David

Speroni Neto, Mario

Sociedad de Resinas Naturales, S.L.
Martinez de San Vicente, Lluis

Sodra Skogasgarna Ekonomisk Forening
Bogren, Johannes

Odenbrink, Viktor

Fechter, Catharina

St1 Nordic Oy
Kankaanpaa, Anna
Rintala, Essi

Stacroloft Inc. OU
Nemirovski, Sergej

Start Plus Chemical Limited
Guan, Kristy



COMPANY ROSTER cont.

Stora Enso
Hauten, Marco

Sun Chemical
Kaeslingk, Ansgar

SunPine AB
Johansson, Stina
Naydenov, Valeri
Oquist, David
Romfelt, Linus

SVD PineChem Pvt. Ltd.
Dujodwala, Vivek

Swati Menthol and Allied Chemicals Ltd.

Gupta, Sanchit
Rastogi, Ashutosh

Symrise
Hobson, Dale
Klamm, Michael

Synthomer
Lacasa, Eva

T&R Chemicals Inc
Arias-King, Fredo
Rodriguez Ribada, Gerardo

Takasago Int Chemicals (Europe) S.A.

Pérez, Juan Antonio

Takasago International Corporation
Suzuki, Ken
Takenaka, Motonobu

TER Chemicals GmbH & Co. KG
Meier, Maximilian
Strube, Andreas

The Boeing Company
Gangopadhyay, Pratima

The Chemical Co
Friedewald, Steve

The Red Pine
Asri, Anggun
Collonge, Andrew
Collonge, Jacques

United Resins SA
Ferreira, Antonio Mendes
Santos, Rui Pedro

Varo Energy Netherlands B.V.
Andriessen, Marcel

Boulon, Romain

Deweirdt, Dirk

Veolia
Rantala, Janne

Vieirifabril
Gomes, Ricardo

Vistaurum Corporation
Turner, James M.

Vitrina, LLC.
Rogachevsky, Vitaly

Vivana Empreendimentos Eireli
Licatti, Adolfo

Wibax Biofuels AB
Wikstrom, Andreas

Wibax Group AB
Carlson, David
Fors, Per-Martin

Xiamen Doingcom Chemical Co., Ltd.
Cai, Michael

Yasuhara Chemicak Co., Ltd.
Kisa, Fumiaki

Yasuhara Chemical Co.,Ltd
Arai, Ryutaro

Harada, Keiko

Yasuhara, Teiji

Zellstoff Pols AG
Modre, Dominik



On-Site Dining

*Buffet style lunch included with Delegate Registration & Tuesday, 11:45 AM—2 PM, in the Sussex Restaurant

Sussex - Hotel Restaurant:
Breakfast, available Monday
through Friday from 6:30 AM to

10:30 AM and Saturday and
Sunday from 7:00 AM to Noon.

Area Restaurants

SOLE Seafood and Grill

Irish, Seafood

+353 (0)1 544 2300

18-19 South William Street, Dublin DO2 KV76 Ireland
Opening Hours

Monday-Friday - 5pm - Late

Saturday & Sunday - 1pm - Late.

FIRE Steakhouse and Bar

Steakhouse, Irish

+353 1 676 7200

Dawson Street The Mansion House, Dublin DO2 XK40 Ireland
Opening Hours

Monday-Friday - 5pm - Late

Saturday & Sunday - 1pm - Late

WILDE Restaurant

International, Fusion

+353 1 646 3352

Grafton Street, Dublin Dublin 2 Ireland
Opening Hours

Lunch:

Monday to Friday: 12:30pm - 3:30pm
Saturday & Sunday 1:00pm - 3:30pm
Dinner:

Monday to Sunday: 5:30pm - 9:30pm

Glovers Alley

éMICHELIN

Irish, European

128 St.Stephen’s Green, Dublin 2
Book through Open Table
Opening Hours

Lunch:

Wednesday to Saturday 12:30pm to 2pm
Dinner:

Tuesday to Saturday 6pm to 9pm
Closed:

Sunday & Monday

Chapter One by Mickael Viljanen
&EMICHELIN

Irish, European

+353 1 873 2266

18-19 Parnell Sq., Dublin DO1 T3V8 Ireland
Opening Hours

LUNCH

12.00 to 2.00pm Thursday to Saturday.
Last orders for Tasting Menu at 1.30
DINNER

6.30pm to 9.30pm Tuesday to Saturday
CLOSED

Sundays and Mondays

Dax Restaurant

MICHELIN

French, European

23 Pembroke Street Upper Dublin 2, Dublin 2 Ireland
Opening Hours

LUNCH

Closed Sunday, Monday & Tuesday

12:30pm to 2pm Wednesday - Saturday

DINNER

6pm to10pm Wednesday - Saturday

Hotel Lobby Lounge:

open Monday through Saturday
from 7:00 AM to 3:00 PM, with a
food menu available from Noon
to 3:00 PM.

Pearl Brasserie

French, Steakhouse

+353 1661 3572

20 Merrion Street Upper, Dublin DO2 XH98 Ireland
Opening Hours

Lunch

Wednesday, Thursday and Friday only
Dinner

Monday to Saturday from 5.30pm
Closed

Sundays & Bank Holidays

Forest Avenue

MICHELIN

Irish, European

+353 1 667 8337

8 Sussex Terrace, Dublin Ireland
Opening Hours:

Lunch:

Wednesday-Saturday 12pm-1:30pm
Dinner:

Wednesday -Saturday 6pm -8:30pm

Ananda Restaurant

MICHELIN

Indian, Asian

+353 1 296 0099

Cinema Building

4A Sandyford Road, Dundrum Town Centre Dundrum
Dublin D16 VK54 Ireland

Opening Hours

Tuesday - Friday 5:30pm-10:30pm

Saturday 1:00pm-2:45pm | 5:30pm-10:30pm
Sunday 1:00pm to 8:00pm

Restaurant Patrick Guilbaud

&éMICHELIN

French, European, Vegetarian Friendly

+353 1 676 4192

The Merrion Hotel 21 Merrion Street Upper, Dublin D2 Ireland
Opening Hours

Lunch

Tuesday-Friday: 12.30pm (last orders 2:15pm)
Saturday: 13.00pm (last orders 2:15pm)
Dinner

Tuesday-Saturday: 7pm (last orders 9:30pm)

One Pico Restaurant

MICHELIN

French, Irish

+353 1 676 0300

5-6 Molesworth Place Schoolhouse Lane
off St. Stephen's Green, Dublin DO2 YA32 Ireland
Opening Hours

Lunch

Thursday to Saturday

12.15pm to 2.15pm

Dinner

Tuesday & Wednesday

5.00pm to 9.00pm

Thursday to Saturday

5.30pm to 9.30pm

Closed

Sundays & Mondays

B Bar:

open daily from 3:00 PM to
11:00 PM, with a food menu
available until 9:45 PM.

BANG restaurant & wine bar
Irish, International

+353 1 400 4229

11 Merrion Row, Dublin Ireland
Opening Hours

Monday to Saturday

5:00 PM - 9:30 PM

Suesey Street

Irish, Seafood

+353 1 669 4600

26 Fitzwilliam Place, Dublin D02 T292 Ireland
Opening Hours

Monday - Thursday:

Lunch

12pm - 2:30pm

Dinner

6pm - 9pm

Friday:

Lunch 1

2pm - 2:30pm

Pre-Theatre Available 5pm-6:30pm
Dinner

5pm - 9pm

Saturday:

Pre-Theatre Available 2pm-6pm
Dinner:

2pm-9pm.

Sunday:

Closed

The Saddle Room Restaurant
Irish, International

+353 1 663 4500

27 St. Stephen's Green The Shelbourne Dublin, Dublin 2
Ireland

Opening Hours

Breakfast:

Sunday & Saturday

07:00 AM - 11:00 AM
Monday - Friday

06:30 AM - 10:30 AM

Lunch:

Sunday

12:30 PM - 3:30 PM

Monday - Friday

12:30 PM - 2:30 PM

Dinner:

Sunday-Saturday

5:30 PM - 10:00 PM

The Pig's Ear

MICHELIN

Irish, European

+353 1 670 3865

4 Nassau Street, Dublin 2 Ireland
Opening Hours

Dinner:

Tuesday to Saturday 5.30 to 9pm.



Final Night Gala Reception and Dinner
17 September 2023, 7:00 PM to 12 AM

**Qpen to all registered attendees and registered spouses/guests.**

Let’s cheers the night away at our Final Night Gala Reception and Dinner at the iconic
seven-story Guinness Storehouse in the heart of Dublin, Ireland!

You are not going to want to miss this event!

7:00 PM Gather in the hotel lobby to depart for Guinness Storehouse.

7:30 PM Arrive at Guinness Storehouse take the opportunity for a photo op in front of the iconic
Guinness Gates. Need some Guinness goodies? Shop til you drop in the Guinness store, then
take a tour of the prominent brewhouse on your way up to Level 3 for libations and canapes.

8:30 PM Make your way up to Level 5 for dinner and entertainment;

10 PM to 12 AM Dance the night away on an interactive dance floor in the Gravity bar, notably
the highest bar in Ireland’s city.

12 AM Depart to Clayton Hotel Lobby. B-Bar has extended hours tonight.

Tickets will NOT be sold on-site. Included in attendee registration.



2023 PCA Full Agenda

Monday, 18 September 2023

Pine Chemicals Industry Global Overview and Trends Michel Baumassy

Sustainability, Technology, and Innovation in Pine

g David Oquist
Chemicals

Sustainable Journey of Adhesives:

Vitaly Rogachevs
Yesterday, Today, and Tomorrow yHoB v

Tuesday,19 September 2023

The Changing Feedstock Panorama:
Navigating Pine Chemicals Markets in Challenging Leonardo Siqueira

Times

Turpentine from Medium Density Fibreboard:

. \ Prof. Dr. Ing Bernd Bungert
A New Industrial Process, A New Source of Turpentine

Pine Chemicals:
Making The World a Better Place

Henna Poikolainen



Pine

MEMBER COMPANIES

AV Pound & Co Ltd

AFRY

ALLCHEMIX bv Consultancy
Ambar Florestal Ltda
Arakawa Chemical (USA) Inc.

Arbor Renewables
Arboris LLC
Argus Media company

Arkema

Brazilian Pine Chemical Institute (BPC
Institute)

Cargo Logistics International

Claremont Chemical Co LTD
DRT

Dutch Mountain Solutions

East South Inc

EEVORK Quimica e Servicos LTDA
Element sollutions Inc

Energy Vision LLC

Fazenda Duma

Fintoil
Fujian Green Pine Co.,Ltd

G. C. Rutteman & Co. BV
Gascogne Papier

Georgia-Pacific LLC

Green Pine Industries & Himalaya Ter-
penes

Harima Chemicals Group Inc.

Ingevity

International Flavors & Fragrances Inc
International Paper

K.L. Thompson and Associates LLC
Katosan

Kemi - Pine Rosins Portugal, SA

Kemira Chemie GesmbH
Klabin SA
Kraton Chemical LLC

Lawson Consulting
Lawter Inc
Mercer International Inc.

Meridian Chemicals

IRELAND
FINLAND
BELGIUM
BRAZIL

UNITED STATES

UNITED STATES

UNITED STATES

SPAIN

UNITED STATES

BRAZIL

UNITED STATES

UNITED KING-
DOM
FRANCE

NETHERLANDS

UNITED STATES

BRAZIL
INDIA

UNITED STATES

BRAZIL

FINLAND
CHINA

NETHERLANDS

FRANCE

UNITED STATES

INDIA

JAPAN

UNITED STATES

UNITED STATES

UNITED STATES

UNITED STATES

FRANCE

PORTUGAL

AUSTRIA
BRAZIL
UNITED STATES

UNITED STATES

UNITED STATES

CANADA

UNITED STATES

Midhills Rosin and Turpenes
Mobile Rosin Oil Company Inc
Neste Oyj, Engineering Solutions
Oriental Aromatics Limited

Oriental Aromatics Limited
P.T Milatronika Karya Niaga
Parkland Refining BC. Ltd
PegasusTSI, Inc.

Perum Perhutani

Petrofer AG

Pine Chemical Holding S.A.

PinoPine
Pinus Brasil Agro Florestal Ltda

Plasmine Technology Inc

Poleze Resinas

Privi Speciality Chemicals Limited
PT Kencana Hijau Binalestari

PT Kharisma Satya Jaya

Re Con Consulting

Resiguay S.A.
Resinas Jardim

RESINEVES-CAMPINUS AGROFLORESTAL

LTDA

ResourceWise
Respol/Forchem
RYAM

Scion

Socer Brasil Ind e Com LTDA

Sociedad de Resinas Naturales, S.L.

SunPine AB
Symrise
Synthomer

T&R Chemicals Inc

Tekhservis LLC
TER Chemicals GmbH & Co. KG
The Red Pine

United Resins SA
Vistarum
WestRock

Wibax Biofuels AB

INDIA

UNITED STATES
FINLAND

INDIA

INDIA

INDONESIA

CANADA

UNITED STATES

INDONESIA

SWITZERLAND

LUXEMBOURG

PORTUGAL
BRAZIL
UNITED STATES

BRAZIL

INDIA
INDONESIA

INDONESIA

UNITED STATES

ARGENTINA
BRAZIL

BRAZIL

UNITED STATES

FINLAND

UNITED STATES

NEW ZEALAND

BRASIL

SPAIN

SWEDEN

UNITED STATES

NETHERLANDS

UNITED STATES

RUSSIA

GERMANY
UNITED ARAB

EMIRATES
PORTUGAL

UNITED STATES

UNITED STATES

SWEDEN



The Pine Chemicals Association International (PCA) is the only association dedicated
exclusively to the global pine chemicals industry. Pine chemicals are environmentally
friendly products that use natural, renewable products as primary raw materials
originating from sustainable forestry sources. The chemicals produced by this industry
are used in consumer products such as flavors and fragrances, vitamin intermediates,
disinfectants, inks, adhesives, paints, papermaking, synthetic rubber production, soaps
and mining chemicals. PCA represents rosin and terpene producers and consumers of
crude gum tapped from pine trees, and producers and consumers of papermaking co-
products, including tall oil rosin, tall oil fatty acids and terpene chemicals.

( ANTITRUST POLICY )

It is the policy of the Pine Chemicals Association International to adhere strictly to
the requirements of all applicable antitrust and competition laws. PCA supports the
commitment by its members to full compliance with all such laws, whether of state
or federal jurisdiction, and believes that compliance with these laws will foster
productive association work while promoting free enterprise.

At PCA meetings, there must be no discussion related to prices, or terms of purchase
or sale, or products PCA members buy and sell or of other matters which might
inhibit the competitive workings of the free market, including actions which may
divide markets or create boycotts. The meeting chairman, or anyone attending the
meetings, shall interrupt the meeting at anytime he or she feels discussion is
creating the possibility of an antitrust competitive situation, or the appearance of

one. | ‘
Pine

P.0. Box 17136, Fernandina Beach, FL 32035  Office: +1 (404) 994-6267



	23IC - DUBLIN - Website.pdf
	2023 PCA Interntional Conference Presentations
	Michel Baumassy - final 28-Aug-2023.pdf
	Slide 1: 2023 PCA International Conference September 17/19 , Dublin
	Slide 2: The World’s Coniferous Forests 2 Billions Ha 15% of land area / Largest Land Biome
	Slide 3: Pine Tree composition
	Slide 4: Pine Chemicals: 3 Different Processes
	Slide 5:  Pulp Production 
	Slide 6: KRAFT Process
	Slide 7:  KRAFT Process 
	Slide 8:  CTO History
	Slide 9: Y2023 CTO production : 1,95 Million T (Y2021: 2.05 Million T)
	Slide 10: Pulp and CTO News
	Slide 11:  Y2023 CTO Demand / Market Segment
	Slide 12: Biofuels : Ambitious goals (1) Sustainable Aviation Fuels (SAF)
	Slide 13: Biofuels : Ambitious goals (2) Ocean freight
	Slide 14: Hydrogen Market Y2050 (Source Les Echos/Deloitte)
	Slide 15: Turpentine
	Slide 16: Turpentine Main Components Average Composition (%)
	Slide 17: Y2023 Gum Turpentine Production:    150 000 T
	Slide 18: Y2023 CST Production: 195 000 T* (Y2021:210 000T) 3-5 Kg / T Softwood Kraft Pulp
	Slide 19: Rosin production
	Slide 20:  Rosin quality
	Slide 21: Y2022 Global Gum Rosin production:   750 000 T  
	Slide 22: Y2023 Global Talloil Rosin (TOR) Production 400 000 T ( Y2021: 450 000 T ) 
	Slide 23: Y2023 TOFA Production : 400 000 T 
	Slide 24: World Trade : The big traffic jam is over 
	Slide 25: GDP Growth 2022/2023 (Source IMF/BNS/Les Echos)
	Slide 26: Outlook for the  Pine Chemicals industry 
	Slide 27


	23IC - DUBLIN - Website
	2023 PCA Interntional Conference Presentations
	SunPine- PCA presentation.pdf
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46


	23IC - DUBLIN - Website
	2023 PCA Interntional Conference Presentations
	Vitaly Rogachevsky final 7-Sept-2023.pdf
	Slide 1:  It is not easy being green  PCA – 2023, Dublin
	Slide 2: What is “green”?
	Slide 3: What is the definition of “green”?
	Slide 4: Green – original definition
	Slide 5: Green – original definition
	Slide 6: Biobased
	Slide 7: Biobased
	Slide 8: Recyclable
	Slide 9: Recyclable
	Slide 10: Renewable and Circular
	Slide 11: Renewable and Circular
	Slide 12: Renewable and Circular
	Slide 13: Sustainability and Carbon Accounting
	Slide 14: Sustainability and Carbon Accounting
	Slide 15: Sustainability and Carbon Accounting
	Slide 16: The Future of Green
	Slide 17: The Future of Green
	Slide 18
	Slide 19


	23IC - DUBLIN - Website
	2023 PCA Interntional Conference Presentations
	Argus Media - final - 4 Sept 2023.pdf
	Slide 1
	Slide 2: Argus Media group notices
	Slide 3: A view of Argus
	Slide 4: Agenda
	Slide 5: Bearish global sentiment  
	Slide 6: Asian pine oleoresin market overview
	Slide 7: Asian gum rosin market overview
	Slide 8: Asian gum turpentine market overview
	Slide 9: South American pine oleoresin
	Slide 10: Depressed rosin markets driving lower CTO demand
	Slide 11: CTO and pine chemicals short term outlook
	Slide 12: Reduced CTO supply, rising costs and replacement opportunities
	Slide 13: Replacements for TOR esters
	Slide 14:  Hydrocarbon Resins (HCR) – Global Picture
	Slide 15: HCR Capacity by Type and Region
	Slide 16: Concluding thoughts 
	Slide 17


	23IC - DUBLIN - Website
	2023 PCA Interntional Conference Presentations
	PCA Bungert MDF-T 2023-09-19.pdf

	23IC - DUBLIN - Website
	2023 PCA Interntional Conference Presentations
	AFRY Presentation_PCA 2023_Poikolainen - CORRECTED by Heidi.pdf
	Slide 1: Pine Chemicals  – Making the World a Better Place
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9: If you think you are too small to make a difference,  you haven't spent the night with a mosquito.   - Dalai Lama
	Slide 10: AFRY has a long history in advising the forest industry sector
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15: AFRY HDS® Tall Oil Plant Technology
	Slide 16: Advantages of AFRY HDS®
	Slide 17
	Slide 18: Thank you!


	23IC - DUBLIN - Website



