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Forest resources in Europe 
and the role of Italy for a 

forest-based bioeconomy
Davide Pettenella

1

A key concept for the present: 
the policrisis
(Edgar Morin,1993)

• Socio-political instability (armed conflicts)
• Environmental crisis
• The energy crisis
• The US neo-protectionism and the closing of 

markets

... and on all crises:
The crisis of the international governance system
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A recent forecast for the EU forest products 
consumption according to different scenarios: 
a different picture

Source: JRC (Rougieux et al., 2024 - doi:10.2760/17191)
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EU harvest areas (final cut and savage) 
according to different scenarios

Source: JRC (Rougieux et al., 2024 - doi:10.2760/17191)
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Outline

• Demand side drivers
• Supply side drivers
• The role of Italy in the 

bioeconomy

Slides available: 
www.davidepettenella.it
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Outline
• Demand side drivers

The fundamental driver: decarbonization
– greening of the building sector
– new products of the bioeconomy
– new role of bioenergy

• Supply side drivers
• The short terms perspectives and the role 

of Italy in the bioeconomy

6



14/04/25

4

Not a very recent forecast for the EU market: 
a moderate increase removal and consumption 
(million m3 over bark)

Source: Jonsson et al., 2021 https://doi.org/10.1016/j.techfore.2020.120478

7

Total EU carbon sink (negative values represent a carbon sink 
while positive values represent a carbon source)

Source: JRC (Rougieux et al., 2024 - doi:10.2760/17191)
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https://doi.org/10.1016/j.techfore.2020.120478
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The decarbonization commitments

• EU: C neutrality in 2050 
(Fin: 2035; A and Irl: 2040; Sw and G: 2045)

-55% C emission by 2030
-90% C emission by 2040

à the leading institution at global level

• Most of the countries: C neutrality in 2050
• China and Ukraine: 2060
• India: 2070 
• Australia: 2050-2100

Check national commitments:
https://www.motive-power.com/npuc-resource/carbon-neutral-goals-by-country/
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The forestry sector structure

The construction 
sector: 36-40% of 
the global  
emissions
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Source: https://www.materialepyramiden.dk/

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

Only wood-based products
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A strong EU commitment towards the use of 
wood in the construction sector 

12



14/04/25

7

Source: European Commission

PERMANENT STORAGE CARBON FARMING
CARBON STORAGE IN 

PRODUCTS

E.g. Bioenergy with Carbon Capture 
and Storage (BECCS), Direct Air 

Carbon Capture and Storage 
(DACCS)

E.g. Af-/re-forestation, improved 
forest management, agroforestry, 

soil carbon sequestration, peatland 
restoration 

E.g. Use of wood-based 
materials in construction, long-

lasting Carbon Capture and 
Utilisation (CCU)

3 sectors considered in the new EU Regulation 
Carbon Removal Certification Framework 
(CRCF): in 2026 carbon credits generated by:

Minimum life: 35 years
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Paris 
Olympics: 
40% with 
the the 
"Bois de 
France" 
brand with 
a 30% 
emission 
reduction 
effect 
compared 
to London 
and Rio
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https://bois-de-france.org
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Austrian Wood Initiative in 2022 “Creating a 
sustainable future with wood”: 93.5 M €
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https://bois-de-france.org/
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The forestry sector structure
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5 + 1

The main wood-based products 
needed for the bioeconomy 

Source: FAO, 2022 
(https://www.fao.org/3/cb7274en/cb7274en.pdf)
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https://www.fao.org/3/cb7274en/cb7274en.pdf
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Source: FAO, GFSO 2050 (2022) The new products of the 
bioeconomy

& engeneered products

Forecasts for industrial consumption of 
wood products at global level (million cm)

19

• Engineered 
wood products
Cross-Laminated Timber 
(CLT or X-LAM): +37% 
annual growth (2014-20)
Laminated Veneer Lumber 
(LVL): +6% annual growth
and others

Forest-based bioeconomy:  
5 industrial strategic sectors
for substitution

• Bio-textile products

20
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The “star” product: biotextiles

Source: M.Palahì (2023) on ICAC, CIRFS, TFY, FEB data

UNECE/FAO (2021): in 2040 the demand for the biotextiles alone 
will cover the  30% (80 M cm) of industrial wood consumption in 
Europe

Global fiber consumption (2018)
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5 strategic sectors
• Bio-plastics and 

wood-based 
composites (e.g., : 
PWC- Plastic-Wood 
Composite)

• Packaging

• Foams and wood 
insulation

22
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5 strategic sectors

• Engineered wood products
• Foams and wood insulation
• Bio-plastics 
• Wood-based composites
• Bio-textile products

From low-quality wood biomass
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The forestry sector structure

24
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EU countries covered:
Austria (AT), Belgium (BE), Bulgaria (BG), Croatia 
(HR), Czechia (CZ), Denmark (DK), Estonia (EE), 
Finland (FI), France (FR), Germany (DE), Hungary 
(HU), Ireland (IE), Italy (IT), Latvia (LV), Lithuania 
(LT), Netherlands (NL), Portugal (PT), Romania (RO), 
Slovakia (SK), Slovenia (SI), Spain (ES), Sweden 
(SE)

Industrial roundwood and fuelwood 
harvesting in the EU (2000=100)

Source: FAOSTAT, 2024

Fuelwood

Industrial roundwood

Total
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EU countries covered:
Austria (AT), Belgium (BE), Bulgaria (BG), Croatia 
(HR), Czechia (CZ), Denmark (DK), Estonia (EE), 
Finland (FI), France (FR), Germany (DE), Hungary 
(HU), Ireland (IE), Italy (IT), Latvia (LV), Lithuania 
(LT), Netherlands (NL), Portugal (PT), Romania (RO), 
Slovakia (SK), Slovenia (SI), Spain (ES), Sweden 
(SE)

Industrial roundwood and fuelwood 
harvesting in the EU (2000=100)

Source: FAOSTAT, 2024

Fuelwood

Industrial roundwood

Total
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Austria
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Croatia
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Czech Rep.
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Finland
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France
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Germany

IRWD TOT WF TOT TOT
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Wood removals  patterns in selected European 
countries (2000-2019)

Source:  FAOSTAT

Increased absolute wood 
harvesting + increased harvesting 
of bioenergy 
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Material Economics 
(2022). EU Biomass 
Use in a Net-Zero 
Economy.A course 
correction for EU 
biomass
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World pellet production and consumption 
in 2022 and 2023 (M tons)

Source: Bioenergy Europe quoting EPC Survey, 2023
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The IATA program towards net 
zero target by 2050

Source: https://www.iata.org/en/iata-repository/pressroom/fact-sheets/fact-sheet---alternative-fuels/
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Raw materials for SAF
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Outline

• Demand side drivers
• Supply side drivers
• The role of Italy in the 

bioeconomy
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The drivers forces behind the 
supply

• Negative drivers for the European supply of wood 
products:
– reduced sink function of the European forests 

(increased instability) and reduced short-medium term 
European supply

– increased demand for biodiversity protection
– shortage of land for biomass production in Europe

• Positive drivers
– Increased wood recovery/recycling
– Increased interests of financial investors in forest 

investments
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Increased frequency and intensity of damages 
to European forests

Source: EFI
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Impacts on bark beetle in Central EU

Source: Hlasny et al. (2021)
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Policies and concrete actions 
for the green building sector

Increased use 
of wood in the 
building sector

Decarbonization policy 
(New Green Deal) Energy Performance of 

Building Directive , Energy 
Efficiency Directive,  CRCF 

New Bauhaus Initative

Policies Concrete actions

Private fund

mobilization 

Closer to nature forest 
management

International initiatives 

Public: FVLP, WoodPoP

Private: Built by Nature, 

World Green Building Council,

Int Sustainable Forestry Initiative,… 

New building codes, LEED & 
other standards on green 

building 
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Tassonomy

REDIII EUDR 
(Zero deforest.)

3 Billions 
trees

’Fit for 55’
Package

Green Deal

FtoF Strategy Forest strategy

Biodiversity
strategy 

Action to protect and 
restore world forests

REPowerEU
Green Infrastructures 

New CAP: Rural Pact 

St
ra

te
gi

es

Actions/
instruments

Energy 
Efficiency 

Directive (EED)

Bioeconomy 
strategy

New Bauhaus

Climate Action

Horizon Europe

ENER FISMAENVCLIMA AGRI DGs…

More More env.
production protection

Land 
restoration

Carbon Removal 
Certification 

Framework (CRCF)

Guidelines for closer-to 
nature, Old growth 
forest, Criteria for 

plantations

Forest 
Monitoring

EU (European Commission + Parliament + Coucil)

Green claims Dir.LULUCF

Carbon Border Adjustment 
Mechanism
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Source: Material Economics 
(2022). EU Biomass Use in a 
Net-Zero Economy.A course 
correction for EU biomass

A growing gap 
between 
biomass 
consumption 
and 
production in 
the UE
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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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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

41

Outline

• Demand side drivers
• Supply side drivers
• The role of Italy in the 

bioeconomy
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Forests

With more than 12 M 
hectares of forests, 
Italy has almost the 
same forest cover of 
Germany

France Germany UK Italy EU
Forest cover 32% 33% 13% 38% 33%
Source: Forest Europe. State of Eur. Forests 2015
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Biodiversity

Italian flora: 
over 5,800 species
5,300 herbaceous 
and 500 woody
The richest country in Europe1

(Europe: 7,500 species)

1. Sandro Pignatti S. (ed.), Ecologia vegetale UTET, 2000.
Blasi C., Boitani L., La Posta S., Manes F., Marchetti M. Stato della biodiversità in Italia
Contributo alla strategia nazionale per la biodiversità. Palombi ed., 2005.
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… but also invasive species

Source: https://biodiversity.europa.eu/topics/invasive-species
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Mountains        =     Forests

95% of the 
forests in hilly 
and mountain 
regions:
= less 
developed areas

46
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Expansion of forest cover 
2-3 million hectares under natural 
conversion to forests (mainly in 
mountain areas) 

1950 = 5.5 M hectares
2017 = 11.8  M hectares
2023 = more than 12 M hectares
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Annual  fellings = 15.8 M cubic metres
(2/3 fuelwood)

NAI = 38 Million cubic metres
Annual fellings/NAI = the lowest in Europe 

(after Cyprus – source: EUROSTAT)

France Germany UK Italy EU
Forest cover 32% 33% 13% 38% 33%
Annual fellings/NAI 47% 80% 51% 39% 66%

Source: Forest Europe. State of Eur. Forests 2015
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Share of wood removals to net increment in EU forests, 
2020 (%)
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How to make the woodworking 
industry competitive with a poor 
domestic wood supply?

4 possible solutions:
• Raw material imports 
• Poplar plantations 
• Circular economy 
• Labour-intensive wood industry: furniture sector, 

high-quality paper products, floorings, …

50
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Fast growing plantations 
Poplar plantations in the Po valley: 
n Rotation period: 10 yr
n NAI: 15-20 cm/ha/yr 
n only 70,000 ha but…
n = 60-70% of Italian removals of industrial timber
n IRR = 5-7%
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Source: https://www.fondazionesvilupposostenibile.org/wp-content/uploads/dlm_uploads/Sintesi-Il-Riciclo-in-Italia-2022.pdf

Recycling rate of end-of-life products in Italy in 
relation to the EU targets set for Italy for 2025 and 
2030

Steel Aluminium Paper Wood Plastic Glass Total
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• Introduction

• Conclusion
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XXX

XXX
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Furniture import by USA (M $)
2022 2023 2024

World 36 139 27 143 28 963 100.0%
Viet Nam 9 758 6 817 8 295 28.6%
China 9 315 6 403 6 599 22.8%
Canada 2 998 3 038 2 942 10.2%
Mexico 2 648 2 466 2 263 7.8%
Malaysia 2 001 1 171 1 333 4.6%
Italy 1 465 1 248 1 283 4.4%
Taipei 1 071 821 831 2.9%
Indonesia 1 186 727 725 2.5%
India 898 685 684 2.4%
Source: ITC calculations based on US Census Bureau statistics

Hot topics:
• Strategic trade diversification: trade restrictions on China and Canada may 

divert Chinese and Canadian exports to the EU, affecting key EU industries.
• But the high tax differentials (China: 125-145%; EU: 20%) could reduce the 

impact on EU exports to USA
• Strengthening partnerships with alternative import partners (Arabic countries, 

Latin America, …)
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Ah, abject Italy, you inn of sorrows, 
you ship without a helmsman in harsh seas, 
no queen of provinces but of bordellos!
(Dante Alighieri, Purgatorio, VI, vv. 76-78)

A description of the political conditions in Italy 
in the 1300s, now an appropriate picture of the 
problems of world governance
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