


Confederation of European Paper Industries

\

INNOVATIVE . o !

BIO-BASED
PRODUCTS FOR
A SUSTAINABLE
FUTURE

e = |\

e




Confederation of European Paper Industries

Programme

10:00 - 10:05

Director General, Cepi
10:05-10:20

Partner & CEO, NC Partnering
10:20 - 10:30

Trade & Industrial Policy Director, Cepi
10:30-10:35

Energy Innovations Manager, Cepi
10:35-11:00

y #biorefineriesEU Cepinars



Confederation of European Paper Industries

OUR AMBITION il thes e

The forest fibre and

Cepi was the first industry association to K/g;;n;n Empo Cepi:: .

launch its 2050 Roadmap in 2011, for Industry .

embarking on the journey as a sector. ;"'a“s“"“atim A"
el e

In 2019, European pulp and paper 2030 INDUSTRY

industry CEOs declared intention to be MANIFESTO

at the forefront, supporting the 2050 Qo industy. g soli il Wil

carbon neutral society.

In 2020, Cepi 2030 Industry Manifesto,
responds to the tightening climate
change policy in the EU and the call for
greener and more resilient economy to
recover from the Corona crisis.
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Climate effects of the forest-based sector

-447 Mt CO,elyr -410 Mt CO,elyr +51 Mt CO,elyr

Fossil
emissions

Forest sink & Material
carbon storage substitution
In products prevents CO,
remove CO, emissions

Our mitigation effect corresponds to 20% (-806 Mt CO2e/yr)
of total EU CO,, emissions

Source: EU FOREST-BASED INDUSTRIES 2050: CO2 effect calculation supporting sector’s vision Ceplnars
of sustainable choices for a climate-friendly future (Cepi, 2020)
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OBJECTIVES

Cepi supports fact-based policymaking by 160 Decoupling growth from emissions

bringing reliable data to EU policymakers 140

about the industry. 120

100

This study: v

. . . . 60

- registers wood-based biorefineries B

in Europe -

- quantifies investments, turnover, 0
added value and jobs 200 %0 2050

Value Added e Emissions

- identifies the value of the emerging
bio-based products

- demonstrates the essential role of
the bioeconomy in the European
Green Deal.
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Biorefineries in Europe

Introduction of the report
26.01.2021

Shaping the Biofuture



Methodology
Definition of biorefineries
Bio-based products investigated in the study
Biorefineries in Europe
Development programs

Conclusion remarks
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POWERFUL INSIGHTS

Step one (1), information for three biorefinery categories and their new bio-based
products was collected using public information available from the Internet,
national pulp and paper associations, OECD reports, national statistic reports, EU
surveys on the bioeconomy and the NCP database. Country reviews will be
provided (EU27 + UK, Switzerland and Norway).

Step two (2) A web-based survey was organised. The categories of new bio-
based products were classified using the definitions of Cepi. The categories are:
materials, chemicals, fuels, food/feed and cosmetics/pharmaceuticals for
commercial and internal use. It was also pointed out in survey that:

— In all cases the main part of the feedstock is of forest origin (wood)

— All biorefineries in the survey are related to CEPI members’ interest

— Facilities listed need to be in commercial production or planned by known industrial operator(s) or

investor(s)

Step three (3) a new web-based survey powered by Webropol targeted the
companies and institutions in the EU area which operate and develop new bio-
based products

Finally, the values of the emerging bio-based products were evaluated at the
European level.



A biorefinery is an overall concept of a processing plant
where forest-based feedstock* is converted and
extracted into a spectrum of added value products

*virgin and/or recycled fibres
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CAT1 Based on chemical pulping

i

Forest origin Facilities based on
feedstocks chemical pulping
(pulp mills)

als

etics

Fu
Food/Feed
Pharma

Pulp, sidetreams for
further processing

@ onsie operations

. Off-site operations

Definition of the Biorefinery
Three type of definitions were used in the study

CAT2 Based on papermaking

O
Se

Traditional paper products

Virgin pulp Conversion units
Recycled fibres* (predominantly
s
ood/Fe:

Food/Feed

Pharmaceuticals/cosmetics

(Fibres) sidetreams for
further processing

@ onsite operations

. Off-site operations

CAT3 Based on other processes

o
1fie

Forest origin
feedstocks

Bio-based products are classified as materials, chemicals, fuels, food/feed, pharmaceuticals and cosmetics for commercial or

internal use

In all cases the feedstocks are of forest origin (wood)

Biorefineries in the survey are related to Cepi members’ interest

Facilities listed need to be in commercial production or planned by known industrial operator(s) or investor(s)

The most promising research and development projects/programs to be listed separately in the study

Shaping the Biofuture



The categories of new bio-based products are classified using the definitions of Cepi 2017

Bio-based products are grouped to five (5) categories as follows: materials, chemicals,
fuels, food/feed and cosmetics/pharmaceuticals for commercial or/and internal use

Traditional products from pulp and paper mills such as all chemical pulps, board and
paper grades are excluded from the study

o e Materials Chemicals Fuels Food / Pharma /
Feed Cosmetics
Bio-composite Biopolymer * Biodiesel Carboxymethyl
Cellulose Carbon dioxide e Bioethanol cellulose
nanofibres Dimethyl ether e Biogas Microcrystalline
Kraft Lignin Lignosulphonates e Bio-oil cellulose
Man-made- Methanol e Lignin oil Vanillin
- fibres Monoethylene e Syngas
; Microfibrillated glycol
cellulose Monopropylene
Nanocrystalline glycol
cellulose Sulphuric acid
Powdered Tall oil products

cellulose
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Total number of biorefineries in Europe

) - Biorefineries in Europe
Active Planned Total
CAT 1 Based on # 117 17 134 — 139 active biorefineries
chemical pulping % 84 61 80
CAT 2 Based on # 18 6 24 — 28 in the planning phase*
papermaking % 13 21 14
CAT 3 Based on # a S 9 * 84% of the active related to
new processes % 3 18 5
139 28 167 Catl
ee==
Active biorefineries Planned biorefineries E

mCAT184% = CAT213% =CAT33% mCAT161% =CAT221% = CAT318%

« =20% of the planned related to
the Cat2 or 3

* NOTE: this is not only referring to
_ _ greenfield investments, but majority
Shaping the Biofuture related to existing sites’ product
portfolio expansions/redirecting
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The report contains a map of the biorefineries in
different categories (3)

The map is to identify operations located in
Europe (including company information)

The map is powered by © NC Partnering

‘ 1.1 Biorefineries based on chemical pulping operations to
produce various existing or evolving bio-based products

. 1.2 Biorefineries based on chemical pulping operations to
produce various existing or evolving bio-based products
(planned)

879 949
Norway 9, 9 F/"BO
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Bioproducts Company Production, Value,
kt/a Million €

Commercial production

* Man-made fibres Several 600 1200
* Tall oil products Several 450 500
* Biodiesel and naphtha Several 450 300
Planned

* Biodiesel and naphtha Several 2 000 1 300
* Biochemicals One major 220 200
* Lignin oll Several 350 175

* Product division will be used to collect information on potential bio-based products where origin of the
feedstock is from forests. Based on Cepi-definitions (STA/17/007b) and based on main sectors of use
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Million € Million € #employee
Active 2650 800 5600
Planned 2100 640 2100

Value of the emerging bio-based products is today 2 650 Million €. This corresponds =3% of
the value of the Forest industry today in Europe

Added value in 800 Million € (2020)

Employment 5 600

If all planned investments are realised — by 2030
Annual turnover will increase to level 5 Billion €

Sector will employ close to 8000 people



Focus on the European level research and innovation activities carried out by the European
forest-based sector (years 2017 — 2027)

Share, Share, | Biorefinery | Biorefinery | Biorefinery
Category Number Budget, €
category 1 | category 2 | category 3
Materials 130327 399 8 7
Chemicals 36 165 655 5 2
44 598 076 0 0
14976 590 0 0
Pharmaceuticals and cosmetics 1 2,0 8775679 3,7 0 1 0
In total 50 100 234 843 399 100 13 10 27
26,0 % 20,0 % 54,0 %

Materials: bio-coal, novel packaging materials, plastics

Chemicals: barrier chemicals, chemicals from lignin

Fuels: ethanol, gas and diesel

Also, questionnaire for the institutes
provided similar type of results
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The first biorefinery study on the European Forest industry was conducted
during 2020

Biorefineries were defined in the study (3 categories) — all based on wood
feedstock

Bio-based products were divided into the 5 areas by Cepi (2017)

The study was conducted during the pandemic — restrictions to meet with
companies and arrange interviews

The results are based on public information and replies to questionnaires
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NC PARTNERING
Active Planned Total
CAT 1 Based on H 117 17 134
chemical pulping % 84 61 80
CAT 2 Based on H# 18 6 24
papermaking % 13 21 14
CAT 3 Based on H aq 5 9
new processes % 3 18 5
139 28 167

Active biorefineries

<

= CAT184% = CAT213% CAT3 3%

Planned biorefineries

mCAT161% =CAT221% CAT3 18%

Shaping the Biofuture

- Biorefineries in Europe, in
total

— 139 active
— 28 in the planning phase
* Most of the active

biorefineries related to
chemical pulping (84%)

- Share of new type
biorefineries (Cat 2/Cat 3)
is growing (=20% each)
with planned biorefineries
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Examples of major bio-based products as per value:
Active: Man-made fibres, Biodiesel, Tall oil products

Planned: Biodiesel, Biochemicals, Lignin oll

Value of the emerging bio-based sector is almost 3 Billion € - which
corresponds nearly 3% of the total value of the forest industry in Europe (Cepi
members)*

From the up-coming investments, substantial part is linked to biorefineries and
new bio-based products

Based on the development programs: Industry is developing towards material
applications instead of e.g. fuels, although there are differences between
countries

* Based on annual revenue.



nc Thank youl!

NC PARTNERING

www.ncpartnering.com
Energy/Fuels Chemicals Materials Construction

Value creation from wood

>

NC Partnering is a bioeconomy advisory company set up to utilize collective skills and insights of a diverse team.
Hands-on experience from world-class companies and industrial projects.

International network of individuals, companies and institutions to ensure up-to-date service for biomass-based projects.

Shaping the Biofuture


http://www.ncpartnering.com/
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KEY RESULTS

» Chemical pulp manufacturing and recycling are within the
scope of the Cepi membership. As an association, Cepi
represents pulp, paper, and board producing companies.

* In the study, 139 biorefineries were identified. Most of them
were based on chemical pulping (84%).

* The biggest number of the biorefineries are in Sweden,
Finland, Germany, France and Austria.

+ 16% of the planned biorefineries are new types of biorefineries
(other than chemical pulping based or paper production
based). This percentage is growing substantially.

* The most common bio-based products are man-made fibres,
biodiesel and bio-naphta, lignosulphonate and tall oil products.

* The turnover generated by other bio-based products than pulp
and paper is close to €2.7 billion, which corresponds to
almost 3% of European pulp and paper industry sector
turnover as a whole.

* Based on investment plans and R&D programs it is justified to
expect the share of emerging bio-based products to be
asubstantially larger in the future.
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EMERGING BIO-BASED PRODUCT f

They are classified as materials, chemicals,
fuels, food/feed, pharmaceuticals and
cosmetics.

They can be used as either intermediates
or as final products in the following sectors:

% Awviation iﬁt Electronics
ﬁ Civil ) Pharmaceutical &
. (D .
construction () medical
Printing X
L..J & publishing @ Furniture
% Packaging H] Chemicals
% Food B} Textile
[\ Automotive
8=9 and batteries é} Energy
= Cosmetics
?L? & personal wee Various industries
[0 H

hygiene



future of our industry

The current value of new bio-based products represents already almost
of the total industry value, as represented by Cepi. This percentage is
growing rapidly, becoming a major contributor to the sectors’ 2050 target of
more added value.

Currently, the largest share of bio-based products is related to materials.
Out of materials, man-made fibres are among the largest in the sector. The
global textile market is over tons with just being based on
man-made cellulosic fibres. It is expected that man-made cellulosic fibres’
share will increase during the vision 2050 time period. In order to realize
this, more and more traditional kraft mills will be converted to produce
dissolving pulp.

Based on on-going R&D programs, we expect investments, in the material
sector in particular, to grow. This sector concentrates most innovation
programs, both in terms of the number and value of these programs.




an EU industrial policy supporting a shift
towards a low-carbon circular bio-economy

The pulp & paper industry has the ambition to become the
European hub for the bio-based economy, integrating wood fibre,
bio-based products and novel recycling

We need a shared vision in order to build a vibrant, low-carbon
circular bioeconomy and accelerate industry transformation

The EU Green Deal and the 2050 climate neutrality target
requires an ambitious shift

EU regulation can play an important role in transforming industry
but must be aligned to allow the appropriate conditions for
investment

A new Forest Strategy that covers the entire forest and forest-
based sector is needed to strengthen it and ensure that it is
considered of strategic importance
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A Bio-solution to Climate Change

Forest-Based Sector S

Final report of the Biorefinery Taskforce to the : fechriology Plattorm

Forest-based sector Technology Platform

PULP AND PAPER INDUSTRY Re_C‘iclm_g_ N
- PULPING ————F PAPER e
Forestry Processing ERObLCTION . . . .
% rosiues & / : Setting the Biorefinery R&D agenda:
oy 7 o~ : o - separation and conversion processes.
woneeniny | | 4° e iy - asource for new fuels
BASED . . .
&) : e » recycled fibre biorefinery

Plant-based

e gy _/; e ' * synergies with other sectors
N \)m),{ . A%gg.g;. -1 i - + the socio-economic impact
- PROCESSING —>

PLANT BASED INDUSTRIES

Efficient use of the entire potential of raw materials and by-streams of the forest-based
sector towards a broad range of high added value products (by co-operation in and be- .
* tween chains). Cepi



Confederation of European Paper Industries

Cepi founding father of BIC &OBiO-based Industries

Consortium

S,

BBI financed a variety of forest based biorefinery BBI
'JU
*

2013 -2020 jisiatives: R&D, demo and flagship

2021 — 2028 Circular Biobased Europe: Acceleration of development
and implementation of new sustainable products from biomass
and waste streams

Processes4Planet: Material and energy efficient processes:

including industrial symbiosis and water reuse T+
30 @
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Q&A
Please ask your guestions via chat

#biorefineriesgU



THANK YOU FOR JOINING THE

Cepinar |

The recording and all the material will be sent to
you shortly after the meeting.

Stay tuned!

L
RENEWABLE « RECYCLED « RESPONSIBLE Cepi aisbl
EUROPEAN PAPER Confederation of European Paper Industries

250 Avenue Louise,
Box 80, B-1050 Brussels
If you print this presentation, please recycle it. @+32 26274911
Paper is recyclable and the natural support of ideas. @ cepi.org W @CEPI_paper jn Cepi



