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WOOD, ARENEWABLE

MATERIAL

Crédit photo : PEFC photo contest




DEFORESTATION

The world has a total forest aera of 4,06 hillion
hectares ( ha)
Which is 31 % of the total land area

Annual forest area net change, by decade and region, 1990-2020

Deforestation of 4,7 Millions ha ;
per year wichis-0,11 % of the
total aera forest
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Europe is growing

Source : FAO Forest Global FoRRsssourcesssessment 2020



1>

T
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Longterm management plans

Regrowth of trees and tree species

. . . lforest prc;ducts. e E
L] Plantation forests K
. mainly composed 9 =
Forest Certification : COC ChainCdstud 1 B
of introduced 2 28
species represent - [
a subcategory of 2 e
plantation %orests £ 8

Proportion of forest area with long-term

management plans, by region, 2020 sel
300

Africa _ 24%
250

Asia 64%
Europe [ 9s%
Centrgf%r;refizg _ 59%
Oceania _ 31%
South America - 17%

world | 5%

0 10 20 30 40 50 60 70 80
%

90 100

Planted forest which is
intensively managed
and meets all the
following criteria at
planting and stand
maturity: one or two
species, even age
class, and regular
spacing. Plantation
forests are established
for the production of
timber, fibre, energy
and non-wood

PLANTATION FOREST
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Million ha
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1990 1995 2000 2005 2010 2015
e [-SC PEFC

Note: FSC = Forest Stewardship Council; PEFC = Programme for
the Endorsement of Forest Certification.

Source : FAO Forest Global Foiesssourcesssessment 2020

2020

© Shutterstock/., Martin

- OTHER PLANTED FOREST

Planted forest that
does not meet
the criteria of a
plantation forest and
may even resemble
natural forests at
stand maturity. Other
Elanted forests may

e established for
purposes such as
ecosystem restoration
and the protection of
soil and water




EUROPE

Mainly coniferous ( used in construction )

C2NBatia O208N) op: 2F 9 dzNE L e Y R

area
All regions in growing  _ .
R Forests cover

129 m3ha)
[ 3

N s P
4

35%

of Europe’s total land area

71 North Europe
[ Central-West Europe
Central-East Europe
[ South-West Europe
[ South-East Europe
I Broadleaves
Conifers

[ Not reported

Figure 1.2-1: Growing stock in forest divided into conifers and broadleaves and growing stock density, by region, R
2020 Source :State of E u r o ffoeeét 8020



EUROPE

Growing stock of 34.900 millions de m3 in 25 years

Coming from :

- Increase In forest area : +8 %

- Increase in growing stock : + 40 m3/loa 240

millions m3/year

1990
129m3/ha  169m3/ha

Surfaces forestiéres certifiées suivant les différents systémes de certification

rrrrr

uuuuuuuu

™ Superficie certifiée suivant le systeme PEFC
¥ Superficie certifiée suivant le systtme FSC
1 Superficie forestiere totale

0 5 10 15 20 25 30
Surface en milion dha

Source : CEI-Bois 2005

EUROPEAN FOREST
DEVELOPMENTS 1990-2015

8 % increase in forest area

— twice the combined size of Belgium
and the Netherlands

— corresponding to the area of 1.500 football
pitches per day

40 % increase in growing stock
— from 125 to 160 m*/ha
— 6 bn m® stock increase, +240 Mm3/yr

Source : CEPI EU Forest-Based Industries 2050



DANGER FORUROPEANOREST

Insectsc Diseases / Fires / Stormmwind -snow / Wildife /
Forest Operations

Less than 4 % the total aera

06

04

Big variations by region

0.2

0.0
Insect and Wildlifeand  Storm, Wind and Forest Fires Unspecified
Diseases Grazing Snow Operations

Europe -~ EU-28

Figure 2.4-1: Percentage of forest area damaged by different agents, 2015

Table 2.4-2: Area of forests damaged by insects and diseases, by region, 2015

35 Forest area with damage Percent of total forest area
Region
§ 30 Insect and Diseases; n=20 1000 ha %
‘é 25 North Europe 609.8 1.0
; 20 Wildlife and Grazing; n=14 Central-West Europe 1466 05
4]
s Storm, Wind and Snow; n=18 Central-East Europe 3995 09
O
g 10 South-West Europe 4360 132
3 05 Fires; n=26
E ’ South-East Europe 924 0.3
0.0
2000 2005 2010 2015 EU-28 13664 11
Europe 1684.3 1.0

Source : States of Eu r o grerdsts 2020
Figure 2.4-2: Trends in damaged forest area by agents, 2000-2015



K« B I G R E G I O N Rhénanie du Nord-Westphalie

Annual harvest very different by regions

Overall, harvest rate in the European average

73%

annual annual
increment harvest

Rhénanie-Palatinat

Hauts-de-France

Répartition des surfaces forestiéres par groupe d’essences

Grand Est

Belgique
Wallonie

w Feuillus

Pays_ Bas m Résineux

Flandre
Sarre
Luxembourg
Bruxelles

0 500 1 000 1500 2 000
Surfaces forestiéres (10°ha)

Accroissements et récoltes de bois

(10° m?)

Pays/Régions

Volumes
sur pied
Accroissements
(10° m¥an)
Bois de feu
(10° m¥an)
Bois d’oeuvre’
et d’industrie
(10° m¥an)

73 1134 “ m 49
| Total | 1203914 | 43805 | nd. | nd |32708] 75

Source : OWB Panorama 2021




Accroissements et récoltes de bois résineux en Wallonie

WA L LO N I A Autres résineux

Pins
w Accroissements
Mélézes m Récoltes
Important deforestation of coniferous Douglas
Epicéas
Blg VOIume irEpicea 0 500000 1000000 1500000 2000000 2500000 3000000

Volumes (m3/an)

0
48 /0 S u rpl US h arve St Volumes Accroissements Récoltes [ Taux de récolte
sur pied (m?) (m®%an) (m¥an) (%)

CSIFNJ 2F (i 2 scolfteséf 2 4 U Essences fouilues
Chénes indigénes 23 604 860 365 264 246 655 68
| Hétres 15455649 439 236 377 473 86
Frénes 3 596 331 91675 59 204 65
| Bouleaux 3202569 105 075 48 261 46
Peupliers 1525 090 55 462 57 493 104
| Autresfeuillus = 7012317 246 204 84 942 35

Total feuillus 54396817 | 1302915 | 874029

Epicéas 43 864 165 1791 969 2 645 559 148

| Douglas 6815552 322 951 217 713 67
Mélézes 2685 781 65 681 72 583 111

. Pins | 3265637 57 815 61039 106
Autres résineux 997 886 51237 38 081 74

57 629 021 2 289 653 3 034 976
Total général | 112 025 838 3 592 568 3 909 005

CaAaiirmms - DKNE 90401 1IDDECW 040




USES OWOOD

Charpentes

. ) & constructions
Wood in construction : 40 % of the total volume A

Wood frame & Mass Timber Bois énergie

Emballages

Wooden based panels

Furniture & Carpentry Ameublement

& menuviserie

Insulation Bois

: Industrie
composite papetiére

( without furniture : 30 % of volume ) Industrie chimique

Source : Ministeredeld Agr i cul ture et de | a
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PHOTOSYNTHESKBSORPTION OF CO2

\\\\”//// TransE|;i:'ation
With UV, the sheet of the tree absorbs CO2 2 ‘ T N

But the tree breathes and sweats, so it releases CO?2

However, the overall balance is very positive

Séve montante

[ — Séve descendante

Minéraux Minéraux



WOOD STORAGEF CO2

Wood is the organic matter created by photosynthesis

In a tree of 1 m3 : 500 kg of water and 500 kg of dry
wood

The composition of 500 kg dry wood :
- 245 kg carbon

- 215 kg oxygen

- 30 kg hydrogen

- 10 kg other

1000 kg de bois 500 kg de bois sec 237,5 kg de 871,625 kg de CO,
carbone absorbé

Source : Ecotree 2021 i BC Véritas



TREESROWTHANDCABONSTORAGE

CYCLE DU CARBONE DE LA FORET

A tree stores between 10 and 40 kg of FORET NATURELLE

DURANT LES LA FORET ARRIVE

CO2 per year = e

Like all living things, wood has periods
of strong growth, maturity and
degeneration

100 ANS 150 ANS 200 ANS

FORET GEREE DURABLEMENT

Depending on these different periods, R manssommaron
the amount of carbon stored will vary T e
The sustainable management of

forests allows to optimize this storage

@ @
150 ANS

Optimum for softwoods 50 to 75 years

Crédit photos : Vivre en Bois



THE CARBON BENEFITS OF
WOQOD IN CONSTRUCTION




INTRODUCTION

Carbon reduction potential

Build nothing

Explore alternatives

100%

Build less
Maximise use of existing assets

Ways to reduce carbon emissions in buildings :

-—BuHd-roething! or renovateexistantbuilding
- . dzAf R f Saax

- . daAf R Of SOSNX

- Build efficientlyx

Build clever
Optimise material usage and design
with low carbon materials

CARBON REDUCTION POTENTIAL

Build efficiently
Use low carbon construction
technologies and eliminate waste

5
[ ]
>
. e
& &
& &
< &
o'g

PROJECT DEVELOPMENT STAGES

From the report: Bringing Embodied Carbon Upfront: Opportunities to reduce embodied carbon from
stage of design process. Original source: HM Treasury: Infrastructure Carbon Review, 2013
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GLOBAL GHG EMISSIONS ACROSS ALL SECTORS

Emissions Transport 6%

o e
23% Residential (indirect)

Other 11%

Wl
111111
T N e
O e Y ...
dala®
P
g
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2 Non-residential (direct)

" 3%
Other industr
0 J Non-residential (indirect)
31% 20,
]

Construction industry
1%

IEA (2019). All rights reserved.



CONSTRUCTION PHAGBERATIONRHASE : NEW BUILDI

Whole life carbon assessment for an office building — an example

28%

72%

‘Replacements:
- Floor (15 years)

[ Replacements - Windows (30 years)
Production of - Floor (15 years) - Heatingsystem (30 years)
materlals - Windows (30 years) - Facade (30 years)
(A1-A3) - Heatingsystem (30 years)|

- Facade (30 years)

500 {
Replacemaents: Replacements 1
).
- Floor (15 years) - Roof (40 years) y GWP-embodied
400 i ! I ]
E
|
% o |
g 200 J GWP-bullding operation
100 N
|
04 v v v . =
0 10 20 0 40 50 60 70 80

Refetences <ty neciod (years)

AL>
b S I

3. Use stage 4, End-of-life stage

Source : Build in wood Copenhague 2020
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BATIMENT

BBCA

DAS CARBONE

Ou se trouve le carbone dans le batiment ?

Energie RT

22% Matériaux
chauffage, dlimatisation, !
éclairage, ventilation 56%

Phase de construction (60%)*

Energie
hors RT
17%
informatique,

ascenseur,
parking, etc.

Phase d'exploitation (40%)*

(*) Résultat du test HQE Performance pour 'échantillon 2012 — 2013 bureaux et logements collectifs
pour une construction neuve dont la performance thermique est supérieure ou égale a laRT

Source : ICADE Woodrise Québec 2019



TRENDS: 90 % BUILDIN&TERIALS

2
- kWh/m Buildings sector energy intensity in selected regions in the Sustainable Development Scenario, 2000-2030 Open &

350

350
300
250
200
150
100
50
0

sas

®

20

1961 1979 1995 2006 2010 2015 2020

Building Sector CO, Emissions

New Construction: 2015-2050 “
100%
0 T T T T T T T T T T T T T T T T
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030
90% Building Materials
80% o
IEA. All Rights Reserved

2 90%
9 Middle East @ China Central and South America @ Other developed North America Europe World Other developing Asia @ Africa
2 60%
E
w
3
= 40%
o
2

20%

Building Materials Building Operations

Source ©018 2000, nc. / Architecture 2030 AR Rights Reserved AN
Oata Sousce: DA (20111, Bichard Stew, CBIC ',..\r-: Mctimey Globa! Wnstiute UL



LCA : LIFE CYAISESMENT

Building assessment information

scenario

|
-y g= . . . SUPPLEMENTARY
Building life cycle information [ INFORMATION
BEYOMND
I
A1-3 Ad-5 B1-7 C14 | D
CONSTRUCTION i Benefits and loads
il PROCESS USE STAGE END OF KIFE beyond the system
stage stage 9 I boundary
Al A2 A3 Al A5 B1 B2 B3 B4 B5 C1 C2 C3 C4 |
— m 1 =
2 E s c 8 =0 | S c 4 =2 _ I
s>| & E 5 '% = Sil=| €|l E 'g 2 S s @ Reuse -
e 2 & 2 e 5 2 b sl 8|l || = b 3= e w @ o I Recovery -
z @ @ E @ D = 5 Ellcl| & £ B E @ =g @ I ecycling
E = < = é 2 éﬂ a 2 53 = s o potential
scenario scenario scenario scenario scenario scenario scenario scenarioscenario I
B6 Operational energy use
scenario [
B7 Operational water use i
I

© CEIl-Bois



LCA : 1 M3 OF CLT

Etape de fabrication SR Etape de vie en ceuvre Etape de fin de vie S 5
euvre e
= -E $ g @
8 = o _5 @ @ = =2 o
meacts  5g, ¥ £ B & . s & & 2 £, : 85 & :, E ks
environnementaux - 5 % 5 ] e @ % g ..5 i) e - 25 £ s _Ss= 2 gﬁ je g.; %
X3EE B 5 g 2 = = & e & 22 33 OBg s g5 g g3
$55 o 5 - = = = x 5 2 58 57 8§ § @2 5 Zs
=% [52] = o] . & = u
: . : # 8 3 8 8 & 3 z £
Re;?;:::w:nt -7.05E+02 B71E+00 330E+01 492E+01 622E-02 000E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 3,32E+00 4,18E+00 430E+02 242E+02 -3.07E+01
kg CO2 eq/UF

‘”‘I';p:‘::;m"z::‘ge 219E06 151E06 7.77E-06 110F05 153E-08 000E+00 0,00F+00 0,00E+00 0,00E+00 0,00F+00 000E+00 000E+00 608E-07 7.91E-07 132E-06 473E-07 -174E-05

kg CFC 11 eq/UF

A':id"l‘"ia;z’l',‘e:ff SOIS | 4 4601 344E02 109E-01 146E-01 419E-05 0,00E+00 0,00E+00 000E+00 0,00E+00 0,00E+00 0,00E+00 000E+00 254E-02 164E-02 549E-02 252E-02 -1.20E-01

kg SO: eg/UF
Eutrophisation 3.04E-02  5.65E-03 2 42E-02 2.12E-02 1.50E-05 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 000E+00 000E+00 542E-03 292E-03 117E-02 830E-03 -652E-03
kg (POs)* eq/UF

F°;|’1'L‘:g‘;;i:;i°;l:’:e 111E01 462603 160F-02 375602 156E-05 489E-08 000F+00 0,00E+00 000E+00 0,00E+00 0,00E+00 000E+00 2.80E-03 1.86F-03 607E-03 884E-03 -162E-02

Ethene eg/UF
Epuisement des
ressources abiotiques 559E-05  1,80E-05 136E-05 139E-04 839E-09 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 1,20E-06 1,30E-05 261E-06 4,96E-06 -1,22E-05
(eléments)
kg Sb eq/UF
Epuisement des
ressources abiotiques 575E+02  134E+02 508E+02 870E+02 145E-01 0.00E+00 0.00E+00 0.00E+00 000E+00 0,00E+00 0,00E+00 0,00E+00 4.80E+01 6,39E+01 1,04E+02 432E+01 = -456E+02
(fossiles)
MJ PCI/UF
Pollution de I'air 929E+03 1,11E+03 295E+03 818E+03 891E-01 1,18E-03 O0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 406E+02 454E+02 879E+02 491E+02 -1.84E+03
m3/UF

Pollution de I'eau 2,35E+01  373E+00 1,28E+01 210E+01 6,23E-03 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 1,12E+00 152E+00 242E+00 1,85E+00 -4.84E+00
m*/UF

Source : ACV CLT Stora Enso 2019
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MATERIAPYRAMID > &

26580 2923
sicot panal (stecl) Galvanizod stos!
12298 122094

1000 kgCO2 ég/m3

Structurst staal ey Vinyificring (PVE) 28510
Eer R Pant, matte
;. 5ol 1.-c 3
Caramic ties. Comant-bondeg e 1727
partick boare Auminum frame
1000ka €0 ~/m®

1000 kgCO2 ég/m3

94, ' 814 ‘ %2, }\‘ 1.0 - '
247 oy 4990 Cinker - stonaware 5659

snick, red, doubia-
Snick rag, angle-

fred frama window s o
l < > n
“ L 415, ' 4, 55’
e clay bick Lyt i 420 Glass pana. tnple- 4078 PR Concrata roof s
Snckreof ties goma Foafing feit vea

‘ 2861 206309 ' ‘ 2023
ms 244, 2442 o ughtwaght
Concrete £20/25 concrete elements

2604 26¢
Concrete CA3/57 Gaazpane doubie:  PE film (vapout
sk glazed barmer) Ume sancatone Foum glass
mambrane
o' 180.0 169.6 Poroton bricks 1213
y Agrated concrote Bypsum baard PURInsulation
3

- 100 kgCOZ éq/m3 10Cka COn .a/m

601

o8 9233 .
? Gypaum fibra boara i
Unfrod clay brick 032 Linakeum £°5 insulation 4
Eans wod Expandad porita Ham fiseca / PE

XFS insulation
Clay plastar

v & S

0 kgCO2ég/m3 0kaCOr .l

10ka COn ofm®

Spruce

ey S10.0
& Mcafedwoos  Parquetficer, 14 : 449 4
Sbee hoard s
straw Wood fiore it e Giuam Flywoed Cross-aminatec- Construction tmer
Insulation
timber LT

Source : The construction material pyramid (materialepyramiden.dk)



STORAGE + SUBSTITU F o

-2 -1 0 1 2 3 4

Sawn timber
Softwood plywood

Birch plywood
LVL
Particleboard
Hardboard
Softboard

“The combined effect of carbon storage and

Gypsum board

substitution means that 1Tm’° of wood stores 0.9 t , _
Limestone bricks

CQO, and substitutes 1.1 t CQO, - a total of 2.0 t CQO,.” Red bricks

Dr A Frihwald Standard concrete

Special concrete
Hollow-core elements

Steel plates and rolls

Steel I-beams

Steel pipe-beams
Aluminium facade elements

-2 -1 0 1 2 3 4 5 6
t CO, per m® of product

Source: Building Information Foundation RTS



r" »
Wy,

i “nml‘

LCA : PLATHFTEENENVER

T aoce . |
Total GWP/M?2 Above Podium __.
Slab Per Building System S EEEES PP
160 sue
140
% 120 Materials
k=
é“ 100 B wood
§j 80 Metals
‘;E. 60 Concrete
% 40
20
0
Mass Timber System Steel System Concrete System

Figure 1. Total GWP per square meter above the podium slab for three building systems, showing contributions in each from three material categories.
Mass timber’s GWP contribution of 0.33 per m2 is so small, it does not appear in the chart.

Source : Think Wood Platte Fifteen LCA 2021
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Power plant: Branches

transforms non \
recyclable wood Wood residue is processed |
residue into energy 7 into wood chips
/ [ Sawmill: transforms logs ‘|
J [ into construction materials \ |
\ |
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\

Wood residue is recylced
[N

- Wood chips and
branches are
transformed into

wood panels
Construction using wood

Internal use



WOODENCARBON CYCLE

Carbone dioxide

Carbone dioxide . e A

Breakdown of the raw wood consumption by the

A y
Recycling of clean s ue -
- .
- -
- e . 4

European wood-based panels* industry, 2017

Recovered wood

Industrial by-products A

3%

Roundwood
48%

Source : Europeen Panel Federation 2017



CASCADEFFECT

Time Life :
- Building structures : 70 to 100 years
- Facades, Roofs, Windows : 30 years

- Kitchens furnitures, paints : 10 to
15 years

Source : SwissLife Renato Piffaretti 2017 Source : T o mo r rTonmue Bablo van der Lugt 2020



DEMONTABILITY

Dry construction with :

- Connectors

- Screws
- Bolts
- Pins

- X

—

Source : IdeFix Shiga

Source : Sherpa Connector

Source : Waugh Thistleton Architects
Woodenhouse 2021 London Hackney



REUSE STRUCTURE : SECOND LIFE

- *

CIRCL
PAVILION

Location
Amsterdam, The Netherlands

Architect
Architecten Cie

Circularity

Design for dissassembly,
oversized glulam beams, high-
end re-use of off-cuts, maximum
use of circular materials
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Photo : holy-wood.be Photo : melu.si



