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Davide Pettenella

Building with wood as a policy for 
decarbonising the economy and 

managing forests responsibly
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• https://www.italiaforestalegno.it

• https://www.etifor.com

• https://www.davidepettenella.it  

 

2

https://www.italiaforestalegno.it/
https://www.etifor.com/
https://www.davidepettenella.it/


11/03/25

2

The pathway to climate neutrality

Construction sector: 
36-40% of GHG 
emissions 
(construction phase 
+ building use)

7-15% related to the 
use of C-intensive 
building materials: 
steel and cement
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Source: https://www.circulaw.nl/European_green_deal.pdf

Main Regulations or Directives 
connected to the building sector
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Outline

• Why to support wood as a buiding
material?

• Which type of building? 
• How to promote wood-based 

constructions?
• Final remarks
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Only wood 
products

https://www.materialepyramiden.dk/

The Construction Materiale Pyramid
(Global Warming Potential – Kg/CO2)
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Source: https://woodcentral.com.au/why-wood-is-the-big-winner-in-cements-global-
upheaval/?ct=t(EMAIL_CAMPAIGN_17_12_2024)&mc_cid=f218099cc7&mc_eid=2032966072
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Substitution effects by product category

9

Bio-based materials go beyong wood

Source: Sevim AKTAS (2025) EC DG Clima
https://climate.ec.europa.eu/document/download/0f796d21-dbe4-4f5a-b0ef-d71247544db1_en?filename=event_20240924_presentation_en.pdf
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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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Source:
https://www.visualcapitalist.com/wp-content/uploads/2023/02/Visualizing-Population-Density-in-Italy-Full-Size.html

Italy: high urban 
concrentartion

18

Mountain areas (Source: Eurostat)
• Italy   66.0%
• France  20.6% 
• Germany 11.8%
EU    32.6%
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Mountain        =     Forests
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35,5%

5,0%

59,5%

Forests in Italy = mountains 

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

® multi-funcional forests (soil protection, water 
cycle regulation, fuelwood and timber 
production, recreation, …) 

21
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2022: a landmark in landuse in Italy

11.9 M ha
+ plantations (poplar)

12.40 M ha
1.72 M ha

Forest land

farmland

Madows and grassland

Monte Capraro (IS) Conegliano (TV)

Source: 2021 IUTI data (Inventario dell’Uso delle Terre in Italia)
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Some figures

• Forests: 11.9 M ha; 36.7% of the 
territory

• Increments: 37.8 M m3 (INFC 2015)
• Forest Planning: 15% of the forest 

land has a plan (public forests – 36.5% of 
the total forest cover – by law should be used 
with a valid management plan) 
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https://dashboard.inventarioforestale.org/public/dashboards/62E6D0pxDAXeTBM1eXANbg2PHiRA471wS5KPiqo3?org_slug=default&p_Seleziona%20%2F%20Select=ITALIA
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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.  

24

Fattore 
conversio

ne
Import Import.    

(m3 eq.)
Export Export 

(m3 eq)
Produzione Produzione 

(m3 eq)
Consumo 
apparente

Tasso di 
autoappr.

Legna da ardere, conifere m3 1,00 82 24 1.180 1.238 95,3%
Legna da ardere, latifoglie m3 1,00 459 18 9.659 10.100 95,6%
Tondame industriale, conifere m3 1,00 841 416 4.125 4.550 90,6%
Tondame industriale, latifoglie m3 1,00 2.228 149 877 2.956 29,7%
Legno grezzo, conifere m3 1,00 923 440 5.305 5.788 91,7%
Legno grezzo, latifoglie m3 1,00 2.687 167 10.536 13.056 80,7%
Totale legname grezzo 3.610 607 15.841 18.844 84,1%

Carbone da legna t 6,00 57 340 1 8 10 60 115 52,0%
Cippato e legname in particelle m3 2,43 559 1.358 678 1.647 3.600 8.748 8.629 101,4%
Pellet di legno t 2,19 1.916 4.195 7 15 450 986 2.894 34,1%
Altri agglomerati a fini energetici t 1,83 151 277 7 13 20 37 181 20,2%
Segati di conifere m3 1,82 5.243 9.543 193 351 400 728 5.778 12,6%
Segati di latifoglie m3 1,95 818 1.596 357 697 500 975 1.436 67,9%
Tranciati m3 1,95 256 499 32 63 107 209 433 48,4%
Compensati m3 2,30 612 1.408 656 1.509 265 610 566 107,7%
Pannelli di particelle m3 1,54 731 1.125 288 443 265 408 851 47,9%
OSB m3 1,68 295 496 43 72 100 168 420 40,0%
Pannelli ad alta densità m3 1,60 283 453 19 30 16 25 289 8,7%
MDF m3 2,12 1.065 2.258 269 571 810 1.717 2.513 68,3%
Altri pannelli di fibra m3 1,54 85 131 6 9 3 4 83 4,6%
Paste meccaniche e semichimiche t 2,66 182 485 15 40 210 557 725 76,9%
Paste chimiche t 4,46 3.352 14.949 278 1.238 13 58 3.132 1,9%
Totale parziale semilavorati legno 39.112 0 6.705 0 15.290 28.047 54,5%

Carta da macero t 1,19 296 352 1.481 1.762 5.394 6.419 5.008 128,2%
Prodotti legnosi riciclati t 2,37 525 1.245 24 56 1.717 4.069 5.258 77,4%
Totale prodotti legnosi riciclati 1.597 1.818 10.488 10.267 102,2%

Fonte: dati FAOSTAT, salvo la produzione di Prodotti legnosi riciclati (fonte: Rilegno)

Production and trade of wood products 
(1,000 m3 or t; 2022)

Recycling is 2 times the 
domestic removals of industrial 
roundwood
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Sources: from Pendrill et al. (2022) and Pendril et al. (2020)
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Embedded deforestation: data (hectares) for the first 10 
major European importers (= 90% of the total EU import)
(vamean values: 2005-2018, for wood products: 2005-2017) 

Product % on Total EU Ranking among EU
Palm oli 16.5% 3 

Soy 11.3% 4
Beef meat & leader 29.0% 1

Wood 25.3% 1
Coffee 12.8% 3
Cocoa 8.3% 6
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To better understand the potential role of the 
Italian forests in the future of bioeconomy 
(à decarbonization), it is important to 
understand the development path of the 
wood market

29
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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

30

An alternative to sprouce-fir-pine? 
beech

Source: Pramreiter and Grabner, 2023 
https://www.mdpi.com/1999-4907/14/7/1419

Potential use: 
engineered wood 
products like glued 
laminated timber, 
cross-laminated timber 
and laminated veneer 
lumber

31
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Fonte: https://www.pollmeier.com/baubuche/
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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

33
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Fonte: https://www.lenzing.com/products/lenzingtm e https://www.purocotone.it/ 

34

5 strategic sectors
• Bio-plastics and 

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

• Packaging

• Panels, foams and 
wood insulation

35

https://www.lenzing.com/products/lenzingtm
https://www.purocotone.it/
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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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In Italy much less wood removal than 
the average EU data…

à Increasing carbon stock, but …

37
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Increased frequency and intensity of damages 
to European forests

Source: EFI
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Increasing frequency of extreme events: 
• Vaia storm (2018): 42.000 ha; 16 M m3 (MIPAAF 2021)

• 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

39
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Lamone river 

Reno river

Savio river

Enza river
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High quality 
semifinished 

products 
(Engineered wood)

Closer to nature 
forest 

management

Bioenergy
&

Bioeconomy

High quality 
roundwood

Other Ecosystem services Construction 
(furniture, packaging)

Byproducts

(pellet)

Byproducts

(solid wood & chips)

Byproducts
& recycling

Thinnings

The virtuous 
circle

43
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Outline

• Why to support wood as a building 
material?

• Which type of building? 
• How to promote wood-based 

constructions?
• Final remarks
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Wood in the construction sector
• Structural use of wood (internal or external walls, 

wood frames, beams)
– Collective buildings (mass timber construction with

Engineered wood) 
– Social housing, modular houses 
– Second houses
– Emergency houses (pre-approved prefab modular houses) 
– Infrastructures (e.g. bridges, road barriers, shelters, 

playgrounds, … )
• Non-structural uses (windows, doors, parquets, cover, 

dividing walls, cladding, …)
• Bio-energy (chips, pellets, densified products, solid wood)

45
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Canada investment in wood-
based social housing
• Canada is turning to mass timber, 3D printing, and modular construction to fast-

track affordable housing on its Atlantic coast. The move comes after the Trudeau 
government announced it would establish the Regional Homebuilding Innovation 
Initiative (RHII), a $50 million (CAD) fund over the next two years to reduce 
construction time and costs, making housing more affordable and sustainable.

• The RHII promotes advanced building methods, including the following:
– 3D-printed homes: Large-scale 3D printers quickly create walls or entire structures with 

materials like concrete, cutting down on construction time and labor.
– Modular homes: Built in sections off-site, these “modules” are transported and assembled on-

site, reducing time and waste while maintaining quality.
– Mass timber construction: Engineered wood replaces traditional materials like steel, creating 

a strong, renewable alternative with lower environmental impact.
• The latest commitment comes just months after Canada pledged to invest $600 

million (CAD) into prefab manufacturing, mass timber construction, panelization, 
3D printing, and pre-approved housing designs, which amounts to one of the 
strongest commitments by a national government to supercharge social and 
affordable housing.

Source: https://getfea.com/engineered-wood-products-mass-timber/canadian-government-turns-to-mass-
timber-3d-printing-and-modular-construction-to-speed-affordable-housing
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Outline

• Why to support wood as a building 
material?

• Which type of building? 
• How to promote wood-based 

constructions?
• Final remarks
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Tools to promote the use of 
wood in the building sector

Increased use 
of wood in the 
building sector

Decarbonization policy 
New Green Deal

(carrots and sticks)
CRCF 

New Bauhous Initative

General policies Concrete actions

Communication, 
education, R&D 

(sermons)

Private actors and fund 
mobilization

International initiatives 
Public: FVLP, WoodPoP

Private: Built by Nature, 

World Green Building,

Int Sustainable Forestry Initiative,… 

New building codes, LEED & other 
standards on green building 

National initiatives 

Public. e.g.: Austria, France, UK, DK, …
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A strong EU commitment 
towards the use of wood in 
the construction sector 

NEB: budget increased from 60 to 
120 M/yr in Horizon

50

Building sector: 36-40% of GHG 
emissions

(7-15% for the construction material: steel and cement)

Increased use 
of wood in the 
building sector

Decarbonization policy 
(New Green Deal) CRCF 

New Bauhous 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 

National initiatives 
Public. e.g.: Austria, France, UK, DK, …
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• Published in the Official Journal of the EU on 6 
December 2024

• The first EU-wide voluntary framework for 
certifying carbon removals in the voluntary 
market in Europe:

• to facilitating and encouraging the uptake of 
high-quality carbon removals and soil emission 
reductions, in full respect of the Union’s 
biodiversity and the zero-pollution objectives

• unambigous net carbon removal benefit, while 
avoiding greenwashing

The Carbon Removals and Carbon Farming 
(CRCF Regulation (EU/2024/3012)

52

3 sectors considered

Source: EC DGEnv

PERMANENT STORAGE CARBON FARMING CARBON STORAGE IN 
PRODUCTS

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

Storage (DACCS), biochar

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

agroforestry, soil carbon 
sequestration, peatland 

restoration.
No avoided deforestation

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

long-lasting Carbon Capture 
and Utilisation (CCU)

An ambitious task: 3 interest groups 
with some contrasting aims put together 
in the same frame of rules 

53
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Timeline

Source: DG Clima, 2024
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• Methodologies should establish standardised baselines: highly 
representative of the standard performance of comparable practices 
and processes in similar social, economic, environmental, regulatory 
and technological circumstances and take into account the 
geographical context 

• The Commission should review at least every 5 years and update, 
where appropriate, the standardised baseline.

• Where it is not possible to set such standardised baselines, an 
activity-specific baseline based on the operator’s individual 
performance should be used. The activity-specific baselines should be 
updated by the operator at the beginning of each activity period, 
unless otherwise stated in the applicable certification methodologies.

Keypoints

57
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Formula for calculation C credit 
in the construction sector

Source: Martin Röck, 2024
https://climate.ec.europa.eu/document/download/0f796d21-dbe4-4f5a-b0ef-d71247544db1_en?filename=event_20240924_presentation_en.pdf

5 years?

???
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In UK: Carbon sequestration credits from 
wooden construction: «best-in-class 
globally» (Supercritical, 2024)

https://gosupercritical.com/blog?p=offsetting-guidance-for-the-built-environment

https://ukgbc.org/resources/carbon-offsetting-and-pricing-guidance/

UK GREEN BUILDING COUNCIL

59
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Potential use of the CRFC certificate 
(non-exhaustive list)

Source: Sevim AKTAS (2025) EC DG Clima
https://climate.ec.europa.eu/document/download/0f796d21-dbe4-4f5a-b0ef-d71247544db1_en?filename=event_20240924_presentation_en.pdf

60

Tools to promote the use of 
wood in the building sector

Increased use 
of wood in the 
building sector

Decarbonization policy 
New Green Deal

(carrots and sticks)
CRCF 

New Bauhous Initative

General policies Concrete actions

Communication, 
education, R&D 

(sermons)

Private actors and fund 
mobilization

International initiatives 
Public: FVLP, WoodPoP

Private: Built by Nature, 

World Green Building,

Int Sustainable Forestry Initiative,… 

New building codes, LEED & other 
standards on green building 

National initiatives 
Public. e.g.: Austria, France, UK, DK, …
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https://www.equipmentjournal.com/construction-news/british-columbia-changes-building-code-to-permit-more-mass-timber/
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Many certification and labelling 
schemes in the building sector

Source: Sevim AKTAS (2025) EC DG Clima
https://climate.ec.europa.eu/document/download/0f796d21-dbe4-4f5a-b0ef-d71247544db1_en?filename=event_20240924_presentation_en.pdf

ZEB: zero emission building 2050 as target
• Energy Performance Building Directive in force since now (EPBD)
• Construction Products Regulation (CPR) will in force next year
• Lifecycle global warming potential (CGWP)
+
Certification for the forest management and Chain of custody (FSC, PEFC, RED3, 
Closer to Nature forest management in the future?)
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Austrian Wood Initiative in 2022 “Creating a 
sustainable future with wood”: 93.5 M €
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Norwey: 19 M € for pro motiong  wood-
based bioeconomy

66

France:
Notre Dame 
Cathedral in Paris

• 1300 oak trees
• 45 French sawmills involved in 

the construction of 36 cm beams
• 8 oak logs of exceptional size 

(+20 m)

67
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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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https://bois-de-france.org 

France Bois 2024

69

https://bois-de-france.org/
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Source: https://hal.science/hal-04503573

France:
the national research program on 
forestry (40 M €) to support H2000 funds 

70

Tools to promote the use of 
wood in the building sector

Increased use 
of wood in the 
building sector

Decarbonization policy 
New Green Deal

(carrots and sticks)
CRCF 

New Bauhous Initative

General policies Concrete actions

Communication, 
education, R&D 

(sermons)

Private actors and fund 
mobilization

International initiatives 
Public: FCLP, WoodPoP

Private: Built by Nature, 

World Green Building,

Int Sustainable Forestry Initiative,… 

New building codes, LEED & other 
standards on green building 

National initiatives 
Public. e.g.: Austria, France, UK, DK, …
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https://hal.science/hal-04503573
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The Forest & Climate Leaders’ 
Partnership
https://forestclimateleaders.org/

72

The Forest & Climate Leaders’ 
Partnership
https://forestclimateleaders.org/

4 Action areas:
• International collaboration on the sustainable 

land use economy and supply chains.
• Mobilising public and donor finance to support 

implementation.
• Shifting the private finance system
• Supporting Indigenous Peoples’ and local 

communities’ initiatives.
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Forest Climate Leaders’ Partnership: 
Greening Construction with Sustainable 
Wood Initiative

74

FCLP members
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WoodPoP

Source: https://woodpop.eu/
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Source: https://woodpop.eu/
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Built by Nature: a built environment 
in unison with nature
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https://builtbn.org/

Built by Nature: a built environment 
in unison with nature

80
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International Sustainable Forestry 
Coalition

81
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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 (Brixen plant based on sawnwood from 

the group's Austrian sawmill in Styria - 400,000 m³/year)
• More info here and here.

… and What about Italy?
Some advanced initiatives, like the Engineering Hub at University of Padova

• Assuming Cross Laminated Timber (CLT) has 
a value about 632 kg CO2/m3 (Source) or 
0,632 t/m3,

• 2,540 m³ X-Lam and 1,030 m³ = 3,570 m3 x 
0.632 = 2,256 t CO2

à Carbon credit:
• 2,256 t CO2 x 50 €/t = 112,800 €
• 2,256 t CO2 x 70 €/t = 157,900 €

84

https://www.utoronto.ca/news/u-t-
constructing-canada-s-tallest-academic-
timber-building
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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/
https://backend.orbit.dtu.dk/ws/portalfiles/portal/241813498/BYG_R_439_1_.pdf


11/03/25

37

Important local initiatives

• At least 30% of public buildings built in 
wood Timber Construction Fund created 
in 2023 

• From 2023 and until 2030, with 1.2 
million € per year. 

• Newly built buildings and works for 
public use in wood or mixed wood with a 
minimum gross area of 300 m2

• At least 80% of the solid wood used 
must have been felled and processed 
within a distance of no more than 500 
km from the construction site.

• The contribution amounts to 500 € for 
each ton of carbon sequestered in the 
long term (with a maximum of 200k €
per single project)

Sources: https://news.provincia.bz.it/it/news/edifici-pubblici-e-tutela-del-clima-fondo-per-le-costruzioni-in-legno
https://symbola.net/

Ordinance of Commissioner 
Guido Castelli on the increase in 
the contribution for private 
reconstruction: 
an incentive equal to 10% of 
the public contribution for the
use of wooden load-bearing 
structures in the case of 
demolition with reconstruction 
of buildings with serious 
damage due to the earthquake 
(January 2025)

86

Source: 
https://cnbbsv.palazzochigi.it/media/dccpbpam/pai-16122024_italiano.pdf

Important signs of new policy trends also in Italy
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https://news.provincia.bz.it/it/news/edifici-pubblici-e-tutela-del-clima-fondo-per-le-costruzioni-in-legno
https://symbola.net/
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Unfortunately, the forest-
wood value chain is not 
considered a strategic sector 
in the recently published 
Green Paper on national 
wood industrial policy

Source: https://www.mimit.gov.it/images/stories/documenti/allegati/Libro_verde_finale_2_2.pdf

… but a long way to reach a consistent, 
coordinated policy

We have lost many opportunities (fiscal policy to support 
building restoration, NRRP funds, …) and more recently:
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First of all, it is a matter of a new 
cultural approach  

89
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Outline

• Why to support wood as a building 
material?

• Which type of building? 
• How to promote wood-based 

constructions?
• Final remarks
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Take home messages

Let’s invest in the use of wood in the construction 
sector:
• To decarbonize our economy substituting 

carbon-intensive raw material with renewable, 
efficient wood-based products

• To make available by-products for bioenergy and 
bioeconomy innovative segments with the 
«cascade approach» (e.g.: district heating - local scale community 
investments)

• Promoting a closer to nature forest 
management, i.e. forestland improvement and 
active management, to be able to produce 
relevant ecosystem services

91
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A strategic vision much needed!

92


