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Pulp & Paper at EU level - Cepi

500 pulp, paper and board producing companies
895 mills across Europe of which 139 biorefineries
180.000 people employed directly

19 member countries

21,7 % share (35,2 Mt pulp + 85 Mt paper) of global
production

Working across the value chains - from forest
owners to converters
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/] Pulp&Paper sector ‘ Costs structure
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7| P&P sector Leading circular economy

NG

Part w Aighoy b Beded N B A
¥ e Us Ty im s ee Ny

PAPERMAKING PROCESS

DEANDNG

MECHANICAL PULMNG

Y

e

-

PAPER FOR RECYCLING

% DO

|mun(m PuLrinG
Do mbiuipy o0 weter §

v~ Sy

VT g T

e L

WIRE SICTION

DE-dARENG T wi & Yo owned o0 N8 mm
AND CHIPPING CLEANING - twe tw law van '
e S o o s it ey 1% 4 WEELS AND SHEETS
- ) (et L T
O E S .
W p— ew ey

“w e e Wit A Ll & 4
e e e ol e vt B e b A
R e L R
e e T

Paper Making

™ W

Shamed mt® 1)

0 terwy s wegrrt Thee fbe depan
W00 1Pen NN Tvough e

Tl o wrewlie law

v ol You it ol e pigee

s ot roeves Yom

PRESS SECTION
e ot e sy B0
——

Naturalmente, papel



7| P&P sector | Energy & production, a perfect match
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Energy & CO2 emissions in the process
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7| P&P sector Virtual average paper mill

Air (120.000m?/h, 15 °C)

With steam

Hood exhaust air
water (+ evaporated water)
Dewpoint = 60 °C

Wet paper web
Pulp 509?0‘;';:56 = T REETRIRGE T BN AR e ________ _________ 1
1 Drying sections paper machine Air (100 °C) ::f:; I
I oylinders ) |
| I
| |
| I
I |
| I
Steam is equally distributed 1 |
over cilinders with the I
same pressure I
|
[
Steam 10 bar
30 ton/h
Condensate
2
Source: CEPI

ISAPEL

Naturalmente, papel



/] P&P sector Energy consumption - Paper process

Sankey diagram paper mill UK

Industrial decarbonisation of the pulp and paper sector. Paul W. Griffin, 2018
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/] P&P sector

Wood preparation

Energy consumption per product
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P&P sector | industrial energy consumption & CO2 emissions
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Energy consumption & CO2 intensity emissions per industrial sector

IEA, EU Review 2020



/] Energy indicators | European Union

Fuels Consumption in 2021’

m 1.4% Fuel Qil

Others 2.0% =
m 0.8% Other Fossil Fuels
Coal 2.6%

m 60.5% Biomass

1.2 Million TJ

Gas 32.8% =

1Excluding Hungary, Romania & Slovenia - excluding Poland before 2003

2022 data will be available end-2023
2CHP: combined heat and power (compared to total on-site electricity generation)

*Share of total primary energy consumption (including net bought electricity)

Total fuel consumption: 334,4 TWh (2021)
Total electricity consumption: 93,4 TWh (2021)

Main energy indicators 2021. Source: CEPI 2022
&y ISPAPEL
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/] Energy indicators | spain
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Fuel consumption (%)
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Main energy indicators 2022. Source: ASPAPEL 2023
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7| P&P Sector | Energy production & CO2 emissions
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7| Decarb goals & evolution

Since 2003:
« We have cut emissions by 39%
» reduced energy consumption by 15%

« became the largest industrial generator and user of renewable energy with a share of
60%

An;bition to ra'i;e <'>ur to 300/0
climate contribution In 2030
from 20%

in 2020

The overall and positive climate effect of the wider European
forest-based sector is estimated at -806 million tonnes (net) of
carbon dioxide equivalent annually. This corresponds to
mitigating 20% of all fossil emissions in the European Union
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Heat pumps

Solar thermal

A SOLUTION TAILORED FOR EACH SINGLE INSTALLATION



7| ‘ Competitive decarbonisation of electrical & thermal demand

Graph 02: CO2z emissions reduction and decarbonisation
pathways for the European forest fibre and paper industry by 2050

1990 2015 2050
60 million tonnes CO, 49 million tonnes CO, 12 million tonnes CO,

Transport chased D.iw
electricity emissions
E'_'e' 9y
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B Transport I Direct emissions B Purchased electricity 22
Source: Gaia 2016

Source: CEPI, 2021
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Competitive decarbonisation of electrical & thermal demand

The carbon

SHORT TERM

MEDIUM TERM

LONG TERM

CROSS-CUTTING

Up to 2025 = Best After 2030 2025-2040 Integration
. . . Up to 2030 = Modular )
saving Practices and Operational innovations - Breakthrough of cross-cutting
. excellence Technologies technologies
technologies
The tochnological & Lightning # Mild repulping technologies Integral drying and heat recovery Industrial compenents (boilers,
. . ® Data automation and control ®  Moaore effective fibre refining processes pumps, valves, compressors,
innovation concopts * Improved mechanical technologies Paper making without water fans, conveyors... all of which
dewatering * Innovative mechanical Water removal without systems typically contain motors
¢ Water and heat saving through dewatering technologies evaporation and drives)
inline water cleaning ®& Advanced process control, Mild pulping processes, e.g. by Heat pump technologies
® Drives and valves machine learning and digital Deep Eutectic Solvents Industry 4.0: digitalisation and
® Adjust pressure levels twins machine learning
® Personnel training and behaviour ® Heat storage during breaks System integration
analysis # Electric drying assisting Industrial symbiosis
# Heat recovery by heat technclogies Renewable energy systems
exchangers ® Demand side flexibility (e.g. Solar thermal, hydrogen,
® Electrification # Hydrogen to increase pulp mills nuclear)
® Direct renewable heat sources product pertfolio

Raw material replacement

* MNew systems eliminating or

minimizing the use of vacuum

Facilitate exchange of knowledge Facilitate consciousness + Realise joint development Cooperation with and between

implementation programmes the (new) equipment suppliers for
* Best practice sharing meetings integrated solutions
& ESF toolkit #& Technelogy carrousels with * Create public funding
® Industry discussion meetings suppliers opportunities
® Online database with Best # Pilots and demo’s among the * Setup joint development

Practice stories Eurcpean paper industry programmes

* Acquire innovative ideas

Average savings to
be expected

10% 25-30% >50% 5-100%

Source: CEPI, 2021
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/] P&P sector

NON-EXHAUSTIVE

Energy structure & Decarb potentials

%  Share of sector abatement potential

Emissions
breakdown?, Value chain step Current lowest cost Abatement
Emissions source MT CO2 responsible for emissions Lever abatement, MT CO, Cost, 5/t CO,
48 MT Drying: Uses a multi-cylinder Energy efficiency? o -
Heat' Low temp dryer, drying is the most e.g., real time energy el 5‘3&1“\ Net Positive
heat energy-intensive phase within Management systems -
the papermaking process Alternative fuels {non-
i en A
m;‘emp Burners: Supports Qg"ggm;;s -0 (-20% ) ~10-130
drying process boilers & burners
High Evaporators: Evaporates Electrification e.g., e oy
temp heat and concentrates black liguor I';osalt pL(J_':T-lp; electric ~10 (_~25% > ~0-70
o, il
Boilers: Produces steam e
and electricity Clean hydrogen
Production . Process e.g., hydrogen burners, Emerging technology not included in MACC
hydrogen boilers
Electri On-site Alternative fuel (non-
city power hydrogen) e.g., biomass | Emerging technology not included in MACC
gasification, pyrolysis
Off-site Onsite electricity: Burning  Clean onsite electricity L amcoe
power fossil fuels on site to e.g., biomass, onsite (—-15% ) ~30-70
produce power solar O e o
Other Pl
Offsite electricity Grid decarbonization =l 5‘2&___,- NiA

Pulp & Paper

Biogenic emissions could be decarbonized by post combustion CCS

Figure 3.6.1: Pulp and paper production emissions can be abated with energy efficiency measures, alternative fuels, and electrification.
| 1. Temperature ranges are defined as low-temperature heat (-30°C to 200°C), medium-temperature heat (200°C to 400°C), and high-
temperature heat (400+°C). | 2. Breakdown of 2021 pulp and paper production emissions | 3. Energy-efficiency levers could include

real-time energy management systems, air dryers, variable speed drivers, turbo blower pumps, new-technology pulper, radial blowers,
mechanical vapor recompression, stationary siphon and drying bar | 4. Includes biomethane boilers (brownfield), biomass burner, RDF
boiler, biomass boiler, and biomethane burner (brownfield).

Source: FisherSolve Next 4.0.23.0301, expert interviews

Liftoff — Industrial decarbonization — 2023
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https://liftoff.energy.gov/wp-content/uploads/2023/09/20230918-Pathways-to-Commercial-Liftoff-Industrial-Decarb.pdf

/] Big challenges, and opportunities
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Figure 1 | Representative examples using CO, as C1 building block in organic synthesis. Along with the rapid development of organometallic

chemistry and catalysis, various types of efficient CO; transformations were have been discovered in the past decades. However, in general, the substral
scope and efficiency of these reactions are still limited due to the requirement of reactive agents for CO; activation, As a result, only a few processt
have been industrialized until now (marked by $).

Using carbon dioxide as a building block in organic synthesis; Qiang Liu, Lipeng Wu, Ralf Jackstell &

Matthias Beller; DOI: 10.1038/ncomms6933, Nature communications

20

Forestry

’A CE Delft

»
Agriculture (

BIOMASS SCOPE

Biomass streams

Production stream $

Primary waste stream Q

Secondary waste stream

2
2

(<}

Tertiary waste stream

<

Enery

Applications

@} Matenials

Heat built
environment
% Electricity production

in energy
intensive industries

Biocokes in steel
production

- I e
RN chemicals
} ﬁa Bioplastics

Biomass firing
of cement kiln

w Production
of biofuels

Solid biomass fired
steam boiler or furnace

Biogas fired steam
i Pt

= JEERY e

ISAPEL

Naturalmente, papel




7 SECTORIAL PERSPECTIVE - Pros & Cons for our decarb.

EUR perspective:

 PROs:
- Funding effort: Next Generation EU, Innovation Fund, etc.

« Temporary aid framework to support decarbonisation.

- Political awareness of the need to increase support for the
competitiveness of European industrial sectors.

 CONs:
- Insufficient agility in adopting measures to boost competitiveness.

- High risk of relocation due to cost overruns: energy, CO2,
administrative burdens, etc.

1 INPAPEL
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SECTORIAL PERSPECTIVE - Pros & Cons for our decarb.

NAT perspective:

PROs:

Opportunities arising from the Recovery, Transformation and
Resilience Plan: PERTE circular economy, PERTE decarbonisation,
etc.

High Renewable resource availability.

Sector firmly integrated in the local economy.

Social awareness in support of recycling and sustainability.
Support framework for intensive industries.

Cons:

Extremely short project implementation deadlines.

Very complex processing procedure for grants.

Lack of electricity grid capacity.

Insufficient funds.

Insufficient technological development of technically and
economically viable alternatives for decarbonising heat.

.Naturalnwnt(f, papel
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Gracias

por su atencion

9 @AspapelOficial

http://www.youtube.com/user/ASPAPEL

ASPAPEL se compromete a cumplir con los principios y valores de su
Codigo de Conducta, en sus relaciones con las autoridades, cargos
electos y demas empleados publicos.

eur.eu N° Registro Transparencia Unién Europea: 814014013312-48 @ httpS'//WWW linkedin com/company/aspape
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