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Why a focus on bioeconomy?

Our development model is strongly based on
fossil resources:

* For energy consumption
» For material use

Forests, supporting the bioeconomy
development, can play a relevant role in the
decarbonization process

— -
H T - S AF Dipartimento Territorio
. — & Sistemi Agro-Forestali




How the forest-based bioeconomy can
contribute to decarbonization?

a. Increasing carbon stocks

matter (dead wood and litter) and soils
a.1.1  In the existing forests
a.1.2 Innew forests

a.2 In the HWP pool

b. Substitution effects, i.e. using wood to replace:
b.1 GHG-intensive materials (e.g. cement, steel, etc.)

b.2 Fossil fuels for energy

Source: European Commission's Knowledge Centre for Bioeconomy
https://knowledge4policy.ec.europa.eu/bioeconomy
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a.1 In the forest land pools: living biomass, dead organic
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a. Increasing carbon stocks

a. Increasing carbon stocks:
a.1 In the forest land pools: living biomass, dead
organic matter (dead wood and litter) and soils

a.1.1  In the existing forests
a.1.2 In new forests

a.2 In the HWP pool
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Forest remaining
forest

-315 Mt CO,./yr

a.1.1

https://knowledge4policy.ec.europa.eu/bioeconomy

Land to forest
-45 Mt CO,./yr

Forest carbon sink in the EU

(average net carbon sinks in the EU27 during the period 2016-2018)

- 450

Mt CO,./yr

Forest land
-360
Mt CO,./yr

= 10% of total EU
GHG emissions

Source: European Commission's Knowledge Centre for Bioeconomy
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Figure 3. a) Main components determining the net carbon sink (blue box) in forest biomass; the numbers are
approximations for the EU (2004-2013), based on Camia et al. (2021). b) Conceptual illustration of the
historical trend in the net increment and fellings (based on Nabuurs et al., 2013) of forest biomass and their
short-term projected evolution (based on FRLs, Korosuo et al., 2021).
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In Italy much less wood removal than
the average EU data...

Share of timber removals to net increment in EU forests, 2020

-> Increasing carbon stock, but ...
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Czechia (")
Portugal
Poland
Slovakia
France (?)
Croatia
Finland (")
Slovenia
Denmark
Luxembourg
Ireland
Bulgaria

Netherlands

(") Data are estimates.

(2) Data refer to metropolitan France and only forest available for wood supply.
Note: Increment refers to the volume of wood grown less average annual mortality. Removals are measured overbark.
Malta: not available.

Spain (")

Lithuania (")
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... extreme events are
becoming ordinary

Increasing frequency of extreme events:

Vaia storm (2018): 38,200 M ha; 10.2 M m3

Fires (2021): 170,000 ha; 8-10 M m?3
Bark beetles (2021-24) : +35.800 ha

Floods (2023-24): 2+1 in Emilia-Romagna
Evergreen oaks decline (2024): in Eastern

Sardinia (80,000 ha)
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Enza river

o Lamone river
Savio river

A problem in monitoring Italian
. .
LULUCF emissions :co.. 1990-22)
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Source: https://emissioni.sina.isprambiente.it/wp-content/uploads/2024/05/Emissioni-GHG-LULUCF-Anno-2022-def.pdf
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a. Increasing carbon stocks

a. Increasing carbon stocks (creating a ‘net sink’):

a.1 In the forest land pools: living biomass, dead organic
matter (dead wood and litter) and soils

a.1.1  In the existing forests

a.1.2 Innew forests

a.2 In the HWP pool
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Harvested wood carbon (HWP) pool
in the EU

(average net carbon sinks in the EU27 during the period 2016-2018)

Harvested wood
products (HWP)
=40 Mt CO,./y

Source: European Commission's Knowledge Centre for Bioeconomy
https://knowledge4policy.ec.europa.eu/bioeconomy
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Harvested Wood Products (HWP)
pool in Italy

The pool is remarkable (old buildings, high
quality solid wood furniture) but...

... with 70% of the wood harvested in Italy
used for energy, the impact of increased
use of national wood in long-living products
is very limited.

Most of this increase is connected to the
import of wood.
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En example:
University of Padova
Engineering Hub at
University of Padova

2,540 m3® X-LAM
and 1,030 m?
laminated beams:
4 floors, for 3,500
students, built in 2

months by Rubner (inthe i
Brixen plant based on sawnwood ‘
from the group's Austrian sawmill in

Styria - 400,000 m*/year)
More info here and here.
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https://www.rubner.com/it/riferimenti/costruzioni-legno/hub-dell-innovazione-universita/
https://www.linkedin.com/posts/massimo-caola-2107718a_sta-crescendo-il-nuovo-hub-di-ingegneria-activity-7189214364908867584-U51u/

More than 1/3 of
biomass inputs for
the EU bioeconomy
are sourced and
imported from
extra-EU areas

Importing more biomass to support
European bioeconomy development

nature

Explore content v About the journal v Publish withus v Subscribe

nature > comment > article

COMMENT | 26 October 2020 | Correction 12 November 2020
Correction 21 December 2020 | Correction 03 March 2021

Europe’s Green Deal offshores
environmental damage to
other nations

Importing millions of tonnes of crops and meat each year undercuts farming
standards in the European Union and destroys tropical forests.

Richard Fuchs &, Calum Brown & Mark Rounsevell
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b. Substitution effects, i.e. using wood to replace:
b.1 GHG-intensive materials (e.g. cement, steel, etc.)

b.2 Fossil fuels for energy
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Forest-based bioeconomy:
5 industrial strategic sectors
for substitution

 Engineered
wood products

Cross-Laminated Timber
(CLT or X-LAM): +37%
annual growth (2014-20)

Laminated Veneer Lumber —
(LVL): +6% annual growth '

« Bio-textile products ‘ a"

‘
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5 strategic sectors

« Bio-plastics and
wood-based
composites (e.g., :
PWC- Plastic-Wood
Composite)

» Packaging

* Panels, foams and
wood insulation

19
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The Italian bioeconomy

Production values (M€) %  Employment

W0 2 02 200 %k o
Agricoltura silvicolturaepesca 60519 64671 [69940] 168 095 W8 (37%)= | 26 0.03%
Ali ¢, bevande e tabacco 139.814 150615 176.900 42,6 485 243 (5%) = 8,845
Tessile bio-based 1.695 9.292  110.998 26 51 2,5 (10%) = 1,009
Abbig| io-based 12.246 14.625 17962 43 95 48 (10%) = 1,796
Concia e pelletteria/
calzature bio-based 12513 15.276 1“93 b 7 38
Legno e prodottiin legno 11.667 15.873 - 46 91 45 (100%) = 19,104
Carta e prodottiin carta 22.689  26.008 81 86 43  (100%) = 33,569
Chimica bio-based 3.612 4.547 | 5540 13 9 04 (30%) = 1,662
Far ica bio-based 14.034 14.288  [16.407 40 31 19 (30%) = 4,922
Gommae plastica bio-based 1163 167 1630 04 5 03 (30%)= 489
Mobili bio-based 9995 1248 34 63 31 (100%)= 14,011
[Bi gi 2.209 2.81 4150 09 2 01 (50%) = 2,075
[5i i 592" [k NN N0 (o%)= 369 2.8%
Ciclo idrico TZATT 14369 15.375 3,7 50 75
Gestione e recupero dei ifuti 8741 10116 10824 26 5 26 ‘

TOTALE BIOECONOMIA 319.604  358.245 415308 100 1996 10 87 967 M€ (21 1%)
, .
Source: Intesa San Paolo on EUROSTAT and JRC data
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The Construction Materiale Pyramid

(Global Warming Potential — Kg/CO,)

- Source: https://www.materialepyramiden.dk/

In Italy in the last yers a huge fiscal support to the
construction sector,
but no special attention given to wood-based products

7 vfih'm? Bl LA 2 S S e

Only wood products
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France Bois 2024 Q@

FRANCE

BOIS .o o

FRANCE BOIS 2024  DOCUMENTATIONS ~ FORMATION  LE BOIS ET LES JEUX  ANNUAIRE  APPELS D'OFFRE

Paris
Olympics:
40% with
the the
"Bois de
France"
brand with
a 30%
emission
reduction
effect
compared
to London
and Rio

https://www.francebois2024.com/
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Austrian Wood Initiative in 2022 “Creating a
sustainable future with wood”: 93.5 M €

= Forest Fund

Republic of Austria Austrian Timber Initiative bl gu.a

GOVERNANCE

‘ﬁ‘ \ M9 Infrastructure
CONSTRUCTION \ Matoraluen S E y
Timber
@ construction
INNOVATION ¢ Bioeconomy (€ 31.5 million
(€62m) &
/ l Research
%o
EDUCATION & |
COMMUNICATION J
N TESAF s,
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The dominant perception of bioeconomy: a
strong emphasis on biorefinery

B A key factor in the transition to a bio-based economy will

be the development of biorefinery systems (Scarlat et al.,
2015)

B Biotechnology and the biorefinery concept are essential
components of the bioeconomy (McCormick and Kautto, 2013)

B The bioeconomy is integrating traditional agricultural,
forest and marine biomass feedstock production systems

with a range of biorefinery options and applications
(SCAR, 2014)

Biorefineries are increasingly at the core of the

bioeconomy vision at the EU level and worldwide (World
Bioeconomy Summit, 2015)
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Technological approach to bioeconomy

» Largest investment in the history of Finnish
forest industry

*  100% of wood raw material used

Adnekoski bioproduct mill

* 1.3 million tonnes of pulp/year +
bioproducts (e.g. textile fibres,

biocomposites, lignin products, fertilisers...) o = 4 n
and bioenergy
EUR MILLION
* +4.000 jobs created (including value chain 1.25ton 1.3 %0 240+« 6.5 wwonw
and consumption) - 61.000 jobs expected in
30 INVESTMENT CAPACITY ELECTRICITY SELF- USE OF WOOD
years SUFFICIENCY
28

75% of the
biorefinery sites
and 70% of the
largest sea
harbors are
located within a
circle consisting of
France, Germany,
Denmark,
Belgium, the
Netherlands, and
the UK

@ Cereal bi!nery (EUROVIEW)

Whole crop biorefinery (BIOPOL)
Oilseed biorefinery (EUROVIEW)
& Green biorefinery (EUROVIEW)
@ Green biorefinery (BIOPOL)
@ Lignocellulosic feedstock / forest based and
lignocellulosic biorefinery 2
@ Europe’s major harbnurs.(

J

€ soPoL Lol

Source: Reith and Steinmetz (2009); Fava (2015)
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Wood Plastic Composite - Novowood FE

Ligninsolfonati - Burgo di Tolmezzo UD

Wood biomass energy use

18] Italy We could satisfy the energy demand using less
biomass for al larger group of efficient users)

 Residential use (80-90% in old burning 83%
equipment)

» District heating (small scale, strict links 5%
with local resources, sometimes CHP)

« Large plants for power production 12%

« Bio-fuel, Sustainable Aviation Fuels (SAF) 0%
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Power production plants based on wood
biomass (tons)

S T I T

526283  1.067.956 837.369  51,5% Since 1992
131773 186.248 145970  9,0% financially supported
161209 101.436 137.267  84% by consumers with
145332 106.078 127193 7,8% their monthly
109.233 89.239 11942 69% payments of the
90797 160.456 90724  56% .

: power bills.
36487  119.114 74615 46%
49.462 33.176 43296 27%
0 38.280 25429 16% Th_ese payments are
407 28.487 21152 13% going to be blocked
pugia | 33.403 21797 9410 06% with the
958 1.814 2550 0,2% implementation of
m 1.285.346  1.954.080 1.626.926  100,0% RERDIII
Source
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LLenz I ng LENZING™ Modal

What M()dal’7 Innovative by nature Natural softness and comfort, efficient

moisture management, enhanced

Modal is an artificial textile fiber obtained by spinning the cellulose breathability, good color fastness and the
extracted from beech trees. Modal part of the viscose family, it is a

variety of Rayon originally developed in Japan in 1951 and marketed in
the form of "artificial silk". standards for food contact make LENZING™

compliance with recognized safety

The main difference between Rayon and Modal resides in the raw Modeal fibers suitable for use in work wear,
material used: Rayon fiber is commonly extracted from the wood pulp of Botanicinetsicoatedlandlcariseat fabrice)
different trees, while the fiber of Modal it is extracted only from beech

wood.

It is important to know that Modal it is not a natural fiber, but an
artificial fiber of natural origin: although the beech plant is the natural
raw material used for the production of Modal, this textile fiber is born
thanks to the help of numerous chemical substances.

QU

vy
) /
— ot s G
Completo Lenzuola - Su Misura Federa Modal Estratto Dal Legno Di Lenzuola Sotto Con Angoli - Su Misura - Copripiumino + Federe - Su Misura - Modal
Estratto Dal Legno Di Faggio Faggio Modal Estratto Dal Legno Di Faggio Estratto Dal Legno Di Faggio
da199,00€ da 3548€ da 85,62€ da 222,94€
—

Fonte: hitps://www.lenzing.com/products/lenzingtm e hitps://www.purocotone.it/
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https://www.lenzing.com/products/lenzingtm
https://www.purocotone.it/

Locally sourced raw material from sustainably managed forests

= Pollmeier
BauBuche

The green alternative to reinforced
concrete posts and beams.

Outstanding CO2 storage!
BauBuche stores 1.171 kg CO2 per cubic
meter.

Hardwood laminated veneer lumber
- known as BauBuche - enables
proprietors, architects and other
decision-makers to construct
buildings that preserve resources,
especially in multi-story post and
beam construction where softwood
reaches its limits.

R il MMHMM

Fonte: https://www.pollmeier.com/baubuche/
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Some concluding remarks

(the conventional bioeconomy concept is not
adequate to define a proper set of values
and targets)

1 -
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Circular bioeconomy: more than
bioeconomy or circular economy

Source: European Forest Institute

Recycling, R
w@“‘“”ﬁm ng. Remay, &
& K

Bioproducdts for
= g - Construction

Chemicals - Packaging

' Materials -Textiles, etc.

s Bioenergy
( Provisioning v\ Biofuels
: g
Food
Feed /

Ecosystem
Biodiversity functions

Market and

~ climate regulation
® non-market values

- flood control

- water supply
- disease regulation
etc.

Renewable

Prosperity and
Natural

Regulating
services
{ well-being
Capital N
ECOSYSTEM ‘ SOCIETY

Sustainable management for multiple ecosystem services

- aesthetic
- spiritual
- educational
- recreational
etc.

-
T [t S AF Dipartimento Territorio
— & Sistemi Agro-Forestali

37

Bioeconomy:
FFF: food, feed & fibres

How much to produce? No concerns (in more recent
time: biodiversity protection)

Circular economy:
From a linear economy to a No-waste economy.
“Cascade approach”

Circular economy: a concept that can be applied also to
non-renewable resources

RRR: recover, recycle, repair

-
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Recycling rate of products at the end-of-life in
Italy in relation to EU targets defined for Italy for
2025 e 2030

2021 —— Target 2025 — Target 2030

Steel  Aluminium Plastic Glass Total

-
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Make product redundant by abandoning its
0. REFU function or by offering the same function with
a radically different product
Smarter
product use Make product use more intensive (e.g. by
and 1. RETHINK sharing product)
manufacture
Increase efficiency in product manufacture
2. REDUCE or use by consuming fewer resources and
materials
E: Reuse by another consumer of discart
E 3. REUSE product which is still in good condition and
5 fulfills its original function
— Repair and maintenance of defective
(6] 4. REPAIR products so it can be used with its original
E function
Extend (&)
lifespan of O] Restore an old product and bring it up to
5. REFURBISH
product and % date
its parts 5
o 6. RE Use parts of discarded product in a new
o MANUFACTURE product with the same function
=
Use discart products or its parts in a new
REPURPOSE l product with a different function '
Convert materials in same or lower quality
Useful EREEICLE [ materials heat ]
application
of materials Linear Burn materials and recover energy from
9. RECOVERY the heat
Economy

g o = - — — — e — UNIVERSITA
DEGLI STUDI
& orswn Agv-rUrESan g MPOOM
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The social and environmental
components of the bioeconomy

(Circular bioeconomy) “will also involve achieving smooth and just
adjustment in labor markets by ensuring that workers have the means
to find opportunity in change. More generally, the success of a green
growth strategy will rest on addressing political obstacles and
distributional concerns about the costs of change.” (OECD 2011,
page 20)

“The key aim for a transition to a green economy is to eliminate the
trade-offs between economic growth and investment and gains in
environmental quality and social inclusiveness... the environmental

and social goals of a green economy can also generate increases in
income, growth, and enhanced well-being” (UNEP 2011, page 16)
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Social Innovation in Mediterranean forests
Borgotaro network (territorial marketing)

@ Enterprises: 62

| 15 Agro-tourisms/ Farm businesses Imago product:

v | 12 Hotels/Guest quarters Boletus mushroom
+| 8 B&B/Inns/Hostels

Cheese, sausage and wine growing and producing factories

Didactic farms

3  Museums/Private collections

30 Restaurants/Porterhouses

Typical products

Territorio

THE TRAIL

MAP OF THE TRAIL
ITINERART

TOWNS ALONG THE TRAIL
ppppp

MUSEUMS

TOURIST INFORMATION
FOTOGALLERY

Itime news

Lunedi 24 Settembr

I
auTunnll
ottobre 2\
5
g

Martedi 28 Agosto 2]

FIERA D)
s M@\ | o poreno T EoToe Vet Ter
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Different (complementary?) strategies
(modified from Toman, 2012; Pettenella, 2015; Secco et al., 2015)

Technological approach

Focus on

* Technological innovations
* Large scale investments
« Value chain perspective

« Sectorial development

« Vertical integration

Input/output
diversification

1 or more inputs
Diversification in outputs

Market power

Increasing role of business
owning/controlling the (new)

technologies

Model regions

Northern EU (UK, Scandinavian
countries)

Social innovation approach

Bioeconomy: an
opportunity to re-
think to our
consumers’ patterns

It not only considers the
protection of natural
capital, “but it stresses
as well the importance
of addressing equity
and social inclusion
challenges in moving
tfoward a green
economy’
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In other words, it is
a matter of the
direction to be
taken...

. but also of the
optimal tools to be used

These slides can be download from the web (search with «pettenella»)
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