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Forest and
bioeconomy

develompment

Davide Pettenella
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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 
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How the forest-based bioeconomy can
contribute to decarbonization?

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

a.1.1                      a.1.2           a.2          

a.1          

Source: European Commission's Knowledge Centre for Bioeconomy 
https://knowledge4policy.ec.europa.eu/bioeconomy

= 10% of total EU 
GHG emissions

- 450 
Mt CO2e/yr 
by 2050
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Source: Grassi et al., 2021
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In Italy much less wood removal than 
the average EU data…

à Increasing carbon stock, but …
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Increasing frequency of extreme events: 
• Vaia storm (2018): 38,200 M ha; 10.2 M m3

• Fires (2021): 170,000 ha; 8-10 M m3

• 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)

… extreme events are 
becoming ordinary
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Lamone river

Reno river

Savio river

Enza river
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A problem in monitoring Italian 
LULUCF emissions (Kt CO2e 1990-22) 

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 (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 In new 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

a. Increasing carbon stocks 
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Harvested wood carbon (HWP) pool 
in the EU 
(average net carbon sinks in the EU27 during the period 2016-2018)

a.1.1                      a.1.2           a.2          
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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2,540 m³ X-LAM
and 1,030 m³ 
laminated beams:       
4 floors, for 3,500 
students, built in 2 
months by Rubner (in the 
Brixen plant based on sawnwood 
from the group's Austrian sawmill in 
Styria - 400,000 m³/year) 
More info here and here.

En example:
University of Padova 
Engineering Hub at 
University of Padova
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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/
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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
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• Engineered 
wood products
Cross-Laminated Timber 
(CLT or X-LAM): +37% 
annual growth (2014-20)
Laminated Veneer Lumber 
(LVL): +6% annual growth

Forest-based bioeconomy:  
5 industrial strategic sectors
for substitution

• Bio-textile products
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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
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The Italian bioeconomy 

Source: Intesa San Paolo on EUROSTAT and JRC data

87,967 M€ (21.1%)

(3,7%) =      26

(10%) =  1,099
(10%) =  1,796

(100%) = 19,104

(100%) = 14,011

(30%) =  1,662
(30%) =  4,922
(30%) =     489

(50%) =  2,075
(20%) =     369

(100%) = 33,569

(5%) =  8,845
0.03%   

2.8%   

Industrial sectors Production values  (M€) Employment%
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A strong EU commitment 
towards the use of wood in 
the construction sector 
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Source: https://www.materialepyramiden.dk/

The Construction Materiale Pyramid
(Global Warming Potential – Kg/CO2)

Only wood products

In Italy in the last years a huge fiscal support to the 
construction sector,
but no special attention given to wood-based products
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France Bois 2024
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Olympics: 
40% with 
the the 
"Bois de 
France" 
brand with 
a 30% 
emission 
reduction 
effect 
compared 
to London 
and Rio
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Austrian Wood Initiative in 2022 “Creating a 
sustainable future with wood”: 93.5 M €
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The dominant perception of bioeconomy:   a 
strong emphasis on biorefinery

n A key factor in the transition to a bio-based economy will 
be the development of biorefinery systems (Scarlat et al., 
2015)

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

n The bioeconomy is integrating traditional agricultural, 
forest and marine biomass feedstock production systems 
with a range of biorefinery options and applications
(SCAR, 2014)

n Biorefineries are increasingly at the core of the 
bioeconomy vision at the EU level and worldwide (World 
Bioeconomy Summit, 2015)
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http://bioproductmill.com

• Largest investment in the history of Finnish 
forest industry

• 100% of wood raw material used
• 1.3 million tonnes of pulp/year +  

bioproducts (e.g. textile fibres, 
biocomposites, lignin products, fertilisers…) 
and bioenergy

• +4.000 jobs created (including value chain 
and consumption) à 61.000 jobs expected in 
30 years 

Technological approach to bioeconomy

28

Source: Reith and Steinmetz (2009); Fava (2015)

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

30



16/10/24

14

Ligninsolfonati - Burgo di Tolmezzo UD

Tannin - SilvaTeam in San Michele Mondovì CN

Wood Plastic Composite - Novowood FE

Bioethanol - Biochemtex (Versalis) in Crescentino VC
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• Residential use (80-90% in old burning 
equipment)

• District heating (small scale, strict links 
with local resources, sometimes CHP)

• Large plants for power production

• Bio-fuel, Sustainable Aviation Fuels (SAF)

Wood biomass energy use 
in Italy

83%

5%

12%

0%

We could satisfy the energy demand using less 
biomass for al larger group of efficient users)
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Power production plants based on wood 
biomass (tons) 

Source: MIPAAF

Region 2014 2019 average %

Calabria 526.283 1.067.956 837.369 51,5%

Veneto 131.773 186.248 145.970 9,0%

Sicilia 161.209 101.436 137.267 8,4%

Emilia-R. 145.332 106.078 127.193 7,8%

Piemonte 109.233 89.239 111.942 6,9%

Sardegna 90.797 160.456 90.724 5,6%

Lombardia 36.487 119.114 74.615 4,6%

Lazio 49.462 33.176 43.296 2,7%

Toscana 0 38.280 25.429 1,6%

PA Bolzano 407 28.487 21.152 1,3%

Puglia 33.403 21.797 9.410 0,6%

Molise 958 1.814 2.559 0,2%

Totale 1.285.346 1.954.080 1.626.926 100,0%

Since 1992 
financially supported 
by consumers with 
their monthly 
payments of the 
power bills.

These payments are 
going to be blocked 
with the 
implementation of 
RERDIII
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Fonte: https://www.lenzing.com/products/lenzingtm e https://www.purocotone.it/ 
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https://www.lenzing.com/products/lenzingtm
https://www.purocotone.it/
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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)
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Circular bioeconomy: more than 
bioeconomy or circular economy
Source: European Forest Institute
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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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Source: https://www.fondazionesvilupposostenibile.org/wp-content/uploads/dlm_uploads/Sintesi-Il-Riciclo-in-Italia-2022.pdf

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

Steel Aluminium Paper Wood Plastic Glass Total

39
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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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Enterprises: 62 
15 Agro-tourisms/ Farm businesses
12 Hotels/Guest quarters
8 B&B/Inns/Hostels
9 Cheese, sausage and wine growing and producing factories 
2 Didactic farms
3 Museums/Private collections
30 Restaurants/Porterhouses
26 Typical products sellers

Imago product:
Boletus mushroom

Social Innovation in Mediterranean forests 
Borgotaro network (territorial marketing) 
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Different (complementary?) strategies 
(modified from Toman, 2012; Pettenella, 2015; Secco et al., 2015)

Technological approach Social innovation approach

Focus on • Technological innovations
• Large scale investments
• Value chain perspective
• Sectorial development
• Vertical integration

• Social innovations
• Small scale
• Networks
• Cross-sectoral development 
• Horizontal integration (= forests 
(and agriculture) as the green 
infrastructures for rural development)

Input/output
diversification

1 or more inputs
Diversification in outputs

Diversification in the use of 
inputs
High added value Products & 
Services

Market power Increasing role of business 
owning/controlling the (new) 
technologies

Role of networks, groups, 
associations, public-private 
partnerships…

Model regions Northern EU (UK, Scandinavian 
countries)

Mediterranean region (?)

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 
toward 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»)

44


