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Waste processing
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\ Upfront Emission Operational Carbon - LYXHELA (Embodied Carbon)
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Cradle to gate
Cradle to practical completion
Cradle to grave
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Circular Economy
Beyond pyilding life-cycle
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Carbon Storage (Biogenic Carbon Storage)
Carbon Sequestration in Wood Products

Substitution Effect
Material Substitution (Steel-Concrete Avoided Emissions)

® IPCC 2% | LULUCF / HWP (Harvested Wood Products) LMARD IS (BIAZTIOF XIX MM ZAZ EIAHIE KRS ZA)
@ X|&7)2t HEE £0 SOt M= MATA (Upfront Emission Reduction / Embodied Carbon Reduction)

IPCCE ZSHo]| KEHE EtATI ASE £H SOt0f| Cf7|0lA ZE|k]= 2oz - Sathre & O’Connor (2010) FPInnovations 1.1~2.1tCO./m’
® 7] E} 0145}HH 0| HWP Carbon Pool2 22| (X%7(7t2 HE 50~1004 0|4 * Leskinen et al. (2018) European Forest Institute 0.8~1.6tCO./m’
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LHRI FOCUS Vol. 87

oLIx| H2HE Hol, EtAE Xt

rir

A=0=



oxd BxA%e shiel UL Jusd gtk 313 A% BEH:
wagee 345 FEFdel HY3 4272, 2D3D OSC, I27 B2
a2 E A3 283 sto|Bels P27 e o] B9 st g
we} 2§53 ek

o ol vlaEe} ABE TR SHS FNL, AA 4R 1F B
A23 357, 71E 252 $455 A B3 2H0SCY FHUIF

FhsAE F He-2 I3 A UYWL AN



HEI'I

st=EX MZ7Is 2= 7|12
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2-2.

W ZXHOSC Atz

I 228 1= 2XHE A 304 (2026.8 71%) CTBUH (Council on Tall Buildings and Urban Habitat, MZ|%E 1&EA|71%53])

=2 HE Y £ Al = 7} =0lm) & F STl 2 & o Ef =3
1 Atlassian Central Sydney Australia 182.6 42 RCE+SZ +&Ex QUA-SH PN e InE=l=) 2027 (o)
2 Tokyo Marine Group Building Tokyo Japan 100.0 20 RCEX +SZX + =5=X QA SAE 2028 (o1 &)
3 Metropolitan Park Building 7/8 Arlington USA 99.2 23 RCEX +SZX + =X QUA 2023
4 Ascent Milwaukee USA 86.6 25 RCx + X A g 3 2022
5 Mj @ stérnet Brumunddal Norway 85.4 18 2 EX FH-SH-QOA 2019
6 Tilia Tower Lausanne Switzerland 85.0 28 RCZ +=Ex ZFN-34 SAE EIH ) 2026 (o1 &)
7 HoHo Wien Vienna Austria 84.0 23 RCX + 53X ZF-3H-QO|A o = 2020
8 TRA Aarhus Denmark 81.7 20 =X +RCZN QA - ° 2025
9 Academic Wood Tower Toronto Canada 80.5 15 X+ 54X us SMNSEI™EE) | 2026 (01%)
10 HAUT Amsterdam Netherlands 73.0 22 RCZ + ZX F=AN 2022

11 Sara Kulturhus Skelleftea Sweden 72.8 19 SEX +3X SH-ZSIAA 2021

12 De Karel Doorman Rotterdam Netherlands 70.5 22 RCEZ+SZ + ==X F7-2/HY 2012

13 55 Southbank Melbourne Australia 69.7 19 RCEX +SX + ZX SH.QIA 2020

14 Ink Building London UK 66.0 15 SE +CLT == QUA 2026

15 Roots Hamburg Germany 65.0 19 RCX + 53X S 2024

16 ANDYS at 1510 Webster Street Oakland USA 65.0 19 RCZ + 5& F=N 2024

17 T3 Collingwood Melbourne Australia 63.0 15 RCZ + ZX QUA 2023

18 Abro Risch—-Rotkreuz Switzerland 60.0 15 RCx + 22X QUIA - 2019

19 BC Tallwood House Vancouver Canada 57.9 18 RCZ + X F7H 2017

20 Sub Station No.164 Sydney Australia 56.9 14 RCEX +SZX + 5X QA et 2 2021

21 Eunoia Junior College Singapore Singapore 56.0 12 RCE + & g 2019

22 Hyperion Bordeaux France 55.0 16 RCX + 53X Z=A 2021

23 Rundeskogen Hus B Sandnes Norway 55.0 16 RCx + 2x A 2013

24 Albizzia Lyon France 53.0 17 RCx + 22X F7-2OA 2023

25 Ngytan Koriayo Greater Geelong Australia 53.0 12 RCEX + X QUA 2023

26 Westralia Square 2 Perth Australia 53.0 12 SE +3X QUA 2024

27 Limberlost Place Toronto Canada 52.5 10 SE+3X g 2024

28 Wood'Up Tower Paris France 50.0 17 22X F=A 2024

29 SAWA Rotterdam Netherlands 50.0 16 RCE+SZ + =X FA 2025

30 503 on Tenth Portland USA 50.0 10 & 52 QA 2023
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ASCENT MKE

Milwaukee, WI, USA
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Brooklyn Riverside

Brooklyn Riverside= O
K|S9 #=H ML S &
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& Brooklyn Riverside Official Website (thgbrooklynﬁv’e?'s[de.com)
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0-3, A=

ERTIPUM 802 J|RH DHIZH U DI SO|FE FaHF 715 SRS A < RS HBSE TRIE A DU Ar

Glaciere—Daviel Paris. France

o FEHOS : OILIE (A5|3E, 55 72)

o 8 X Paris Habitat (@z| Ats|Z=EIZAD
« A| 2 :VINC| Construction Group

o« M A A -ANEB E&S (Design-Build)

« AMRI7IZH: 2016 %5 ~ 2021 =2

Light-
Frame
+ = W &
_ 2A21E
59| He ° <

155 (756) — 75 (820AMICH)

Mt 37t | 64MICH (Mt~ 5718 - 8.5%)

AUFT O|F | (FO0|F SAt L SHAE JAY
J|=8 HZ | & (7]|Z 512615 HY Lo AA)
TEM HZ | EAS} (Low structural intervention)

A2|H 0B | A X| (Accessibility upgrade) ‘EIE%'I%l‘ ié
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[ | Beauregard Poissy, France
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Stockholm Wood City

SICKLA District, SWEDEN

- ~ "'Thé World;s Largest Mass Timber Urban Development

* JH2HE T 9F 250,000 m* - AlRRE L 2 MYUTX| -~ S|IEAIZ JHY
SENEE T 9F 25-blocks + AMRALHE : =E4 2,000MICH + HF37t7,0007H
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¥ o J%‘KL%
e .‘"‘ st - 4

D2 B

XA A4 2D B Ta : Mass Low @
e - Timber Carbon
' fun S _::’:.'.,m h,."L"‘, s

TPRR i PRERRPEEE] ¢ 4 8 oo aiea » i~
= 38y P ’
: : . _ - Greem  Geo-

w V;ther\nal

mm”mmmm
) me % o™
s S0l Ajgloz, Sy7} HuAS0| OfLjat

"* AN
"’?,“ . S |\ BEL A ESG HRXOR BB Y8 SI5Hs A
o P \

‘lr"“ﬂfr" W"“r - :

& “—JJ

[S&tirce] Atrium Ljungberg & Henning Larsen Architects (Official Press Image)
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Mass Timber Frame
Seongbuk-gu, Seoul, KOREA
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The First 5-Story Light-wood Frame
Multi-Family Housing in Korea

Yongin-si, Gyeonggi—do, KOREA

Carbon Stored in this Building

85.3 tCO:

Estimated GHG Emissions Avoided
lhmun h material substitution

181.4 tCO2e
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1ol 2232 LY TYEFAS EEEH TAMOH ELATH TAIO] TR (caerp-as) < QELIEHS SHEHA B0 HEE Y= 42

I 72= EtA L] S arzz 2o

[ - o =
=N oA E Y RIS sHAlZ- Hix|ot=2 X2HQ| U A EPD DB

1@ 2 A | RE2020: lc construction 2022 &= 5 2025 Zst CHEZEN 530, ZSFE 650 kgCOz2e/m | AIE A (22) NIES

= g = ¢ constu Kl | 202550 71E, 2031E7HK TAIN 48H(HS 415) | 504, S5 LCA, A1-A5-B1-B5-C1-C4
2| @ O 3 | BRIS/BR25§297-208 0 lgmrie | OMIE-2UA7.5kgCOze/ny H= e EPD Danmark

= ECKCRl 6.7, A4ASEE 157 50, A1-A5-B4-B6-C3-C4 (B6 X&)
3 m B E | Decree2/2026 e S&FH 16, 212 20 kgCOze/my 4= el CO2data.fi

- T oy st 2026\ 7|E. 20283 SSFE 122 45t 501, A1-A5-B4-B6-C1-C4 (B6 E3Y) '

P 2018 9|2 ; 2026.7 HH ZEf 1,60, QU|A 1.55 €/m-y YSE-N1 PN} D
M MFe SIS B8} K4 2026.7 23 M EN 15804+A2, BaH% 11195

2022.3 X7 TIAH0H EtA 1,200 kgCO2¢e/nf GIA HEA| i T

o 21 (any ; =S == 1, == RICS WLCA
o | 9 =& | London Plan Pollcy 512 %54 A1-AB 850+ B-C 350, ASIAL MIAIDIL | 60, AT-AS-B1-B5-C1-C4
6  JHLiChes) | Standard on EC 2222 HE 2020 2 WBLCA JIZ 8 K| 30% 2% 4%ty (> 4,000m) Type lll EPD

B guxg EZ 703 kgCO. e/ton S AHAHE A5t MG U= 1 A1-C4, Xt = A1-A3

T _ GSA-IRA Reoi 2023 X8 ; 2025. 7 4E Xt Top 20% / 40% / "=t 0|5} M=-Si3}E AL (GSA, IRA XI2X12) GWP tables

/ | = @) equirements GSA R 22| E (4kpsi) 284 / 326 / 352 kgCO2¢e/m’
2022 AJ8Y ; 2025.1 244l A3 755 / MQ2] 1,430 kgCO2 e/ton A ELIOfFE SSSA :

R By Cloan CA Act 202541 7|E, BZIIO1Z 1,010 S APHE A3 | O[7HE A1-A3 54 PGS EFD List
9 = of | KFN/ONG 2023 0|2 X| 2l AA Z=Ef QNG-PLUS < 24 kgCOze/ni-y 2= e 5KOBAUDAT

- = ol 5-X # PREMIUM <20, HX45H0] Ot F8X|3 ¢ 504, A1-A3-B4-B6-C3-C4 (B6 Z&)
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= H = imatdekiaration AD-H e | 20304 7152 R 150~250 kgCO2e/m' A1-A5 4! (BTAZH M5t 3173t X8)
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3-3, M A

2ATIA HIEXZ A 1= (2021)

+ 20214 6& "Canadian Net-Zero Emissions Accountability Act, &
I;lgl AlSH 7;“2!(.)_| ‘2030 gléljl-A HHEI-|7I' 7“2' 2030 Emissions Reduction Plan’ AEI

~ FHLICHs 27} ELAISZ| 13%Q] 92MT of CO2 2 ZAZE=20]
— 2030W7HX| EIAHIERS 53MT o/ CO% 2 Wl 21 28 MY

- ZI2|E-HAS Mass Timber CHAH[A| EtAHISEF MZE D

= (20224 71%)

ﬂ'l:
12
O
<
=
=3
Q
(@]
N
)
HU
=2
ke

+ 20244 71=0 2, = 832712] Mass Timber Z1& T2HE7J} Xl & E36897)

© SZUETE KT 348 (Mass Timber Z4))

= o2 BEUA Y YA oy 2 U
oA * Department of Public Works and Government Services o OEf HM DT ZHEO| SIHAIZ HEY| 2ot HE
Federal ACT (BILL C-429, Use of Wood, 2010)
* Green Construction through Wood Program (GC Wood, 2017) | « T2HEH 3|} 14H¢ F= T2 ME H|292| 50% X8 715 (20244 7|%)
Natural Resources Canada Y SAN 2 D2HE L 7|2 MES Q5 A2 XYOZ ZAT| UM £
F() M= | He2lEJAl | - BC Wood First Act (2009) « BCTE= ‘BHRMH (Wood First Act)’ HIH (20091)
Provincial ZEH|0F | « BC Mass Timber Action Plan (2022) ¥ EXE K2 S XY= AS0E 2O HEXLZ 2HE ARSIEZE Q7
2E}2|Q | + Ontario's Wood First Act (2012) - BCZE ‘2HYLQMIEZ I (Wood First Program)’ 2HO 2
* Ontario Mass Timber Program (2018) SINZE, HASAHA|, ASSHAS Q5 470H (202313~20261) EXPHEF S22
: . s XI= E :
A ] * Policy for The Use Of Wood In Construction (2008) ¥ A7 SA0 thet TS FXF Wood First Investment Plan) )
. , O HZ2t AHSE, @ W= 7|aLH, @ A7 A, @ AIF =2
* The wood use strategy for construction in Québec (2009)
* An Act respecting the greater use of wood in construction (2010) | ¢ BCF 2E2|F0 M= 2 185K SXUS 75
M) M= B 2 B{ - Mass Timber Policy for Rezonings (2024) o JAEIH 22 A| S4H|St AP A3 (72 2-371 5)
Municipality W8NS TR AR 2 S / 125 0|4 AZ 3 S
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3389 27| XIZE WY, SITEH AT S, 2AJIA A4S 52 SHOE 3 “AME0F SNYE ZEW'S 23
[ SHEE EE'E 7H‘_.1_|' (Timber in Construction Roadmap, 2025)
7 e I
22111 A ® =X
QI UK gl Y2 0|3 Q7|LY /Q; YR UKol M= o LiXiEtL Zis 3 SN2 XA
@ AL 2EA S ﬁﬂ ZEf 1500t 5 32 @ EIAZE + FETF +
HMEZ0| 2F 25% (2024~2029) LUIY + SR L 35 i ¥ MMC 2t
UKo 2= MEFE9| 3= L4 MENISE o Il ME-=x SZL FXL FZ
é@z X XI2E 20% $F ﬂﬁ 21X H|IZE 9% (2019) ?g & 14.5% (2024) —
T X ASYUQEZE % 80% X ATEUE 2X HIF 92% 16.5% (2050) ® OIM5I X|&7HsSt SXAS AIH =M

@ MIF2tH|
FAYof EtA 2 EPD H|O|E] 7HM
- BS EN 15978 & BS EN 15804 7|t
G|O[E FH|

- U=S2| LHTYEL
AL - =2+

2 S5} dotHl 4E,

P§_|.

SEST SO - LI7Y 23S 23
- ZEI2THO| BIRY- 57| LITAISO BSH
271 &%

* Fire=Safety Hub, S AR, #&|7|2
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X Z &2
* Gen Zero &l
MMC S|

, Pathfinder, Retrofit,

-28 25713 g &l
Spxf- ol - =2l 2|A3 SE| it
=k
HSAL-TE7 |2
SEHA EE

Z71gel &

2|23

27

7 A3 I} ol o Bt

- M 2, B 7HB, XS] 4.
TX-A|Z XHEO| 0121 9fA

- GYYS 2EY 75, CPD, 7

Cixfzt B 75

MMC- 11
* QOMO|E A=, OXE
IHE

* MMC FEiE PASHZE,
H|W 7t0|=

OO —I—l-jlj

I | K
-

AMVIZ, HIE

- X&7Hs S 4 UST 2 Y 22T

'C167*E = 28, 71528t /et

* PAS (Publicly Available Specification)
P A Z7IHZE(BS S)0| HHE7| M, AA 2710

A TS| Slat Wasts BH 7187
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- =L

B MMC X292} MA| (vHcL, 2019)

@ X2l : MMC D 0SC @ 7 Categories @ YMUsSE
APHH|E} - 3D Volumetric System Z2|HE 7|50 KighH
M MC Modern Methods of Construction 1 ﬁ SAIR(UA|) LEA|AEIS ZRIO|A HEHH CIXIE Rz SSXE HHoR &%
RO ZRoHs WA
MMCE 29| Z& U 24t - _ _
2005 () NAC ZI7|ChE- A S0t LIt
= AMHAEE - 2D Panelized System
2 q 2XHRI(IHY) HERC| =L FZA|AEIS ZE0|A 2016 Farmer Review \odernise or Die
H|Zfoto] SIF0IM ZE5kH= WAl
OSC / OSM e
FHUM Off-site QMAE 7|X
(Category 1~b) 3 MHKE - LY 2017 Off-site SHAE 7|
HE FERME STOM HMESHH SHAFIM Ao .
gilal_i HFAI (03” =] 7|% %EHH 71|Er E) 2018 g2 Off—SIte Manufacture §'>|9|
DfMA BIM P-DfMA PN ZHSM e ’ ' 7 <
HEMZE - 72X U H[7Z 2019 @ MHCLG MMC 7 Categories &
4 HERE(ED DUL) 7|4S U0 FERA
T HITE QA2 HAGHs WA 2022 ) Cabinet Office ZZLAF FEUX|F OFA

@ =X S
- APERIE - HIRE O RE T2

—— 2025 @ UHRE S| ZES MMC2t AH|
o FETT HE o 3g=EUyS ARAT-EYEE 5 ..!%‘ | o Es R Es g e Jed S8
A TR0 FIZISH] SROIN AX|GH= Al —————
Azjolad H= SIAl L= O|XCE Ltz NACIEE 3t HAENZE LS HZF U AHALM kAL . . .
¢ SECS TS U =5 AT=E IFU HEAT 28 e = eTEEscoreee Timber in Construction Roadmap
6 -, 71=asuEs M2 wAoR BR50 BE
N =52 F0|T MAS SAAITIS A 2SI HOE MMC AZ5H0]
® Wity -FEH WA Iymx-mEalz wr=y, 3UwR Yst "
Eans ='o, = 25t TZ X =EHo| =32 gl
SIXFDX L E3 X7 Ol AHAFA] SEAL 1= = I_°'='_ -
seoefen =a = ore oo HYURE MEIASIE SA| FLUsH= fH
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LU E2A% AFo] ofF] A3l BAj9] $QEE & kol 39] Ar=ol
wElg Jo)2 Fgall otk Eat ZAjo] A vt YAl sl
A Ao met =7+ NDCHWPS} 719 ESG-Scope 3914 &-844]o] dEix|m g,
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[ -1 #es0

20258 718 QImo] BRS HISE 43.4% SEOE 05% B3 Q3|1 fatot | ] <> THLIH 27} RO ELAKIALS?

& (2025'4, 2&3F eIk 7|F)

North America (20224, ZA=IHE At HIE)

TEM= EE@. (’Hm) Iﬂl S (%) -T‘_’EIHE AHH (Rm) Hl & (%) TR = Hl & (%)
RCx= 87,687 69.9 RCx= 18,437 19.2 Concrete 47.0
SX 23,265 18.6 o 33,834 35.3 Steel 34.0
SRC= 12,735 10.2 SRCx 1,076 1.1 Masonry 6.0
= X 614 0.5 5 X 41,562 43.4 Wood Light wood frame 9.0
EHZE 362 0.3 e 49 0.1 Mass Timber 1.0
71 E 712 0.6 7| Et 896 0.9 Other 3.0
g A 125,376 100 g A 95,853 100 TOTAL 100
(EX] 2ENER-E7F2|, AES7FEZ-E2 £ (20243 SR (BN B:3cad, £ 28 LnatAg (2025%) [EX] RBC Climate Action Institute, Mantle Development, 2022:CBC News
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X159 2024 2RO|RAEIZAY (2025.12)

(9 M)
+ 820239 20244 3UE H
M S o|l2x 27,220 | 26,410 | A3.0% | 2 81%m A
IAEX 0|2 5,310 5180 = A2.4% | 2130y ZA
o= 0|8 21,920 21,230 A3.1% %697y ZA
EXMXZFE  195%  19.6%  +0.1%p $UYEE 80.4%

% 20233 X|= 20243 ZAMOIM S A

@ F2 UZZNE SSTE (B9l : ttm)
I +esH oI 8.3%
B =.es 52,5+ 2R 206.1 + TESY 190.2
I esT ol 97.1%
SRR
IARE 718 0.36 + 2T 12.05
SO EESY HIE 100%
Sl ZT49 : B 139.10 / OSB 3.44
% 2UST 7INI0[2 ‘SUKS FU+ANIE HEA'S LE Y- 0SBE LA SO ol

- 3% CLT % 7x8

- 3 7xg
-, 2 MM RS
201 TXE MR £UOIEEE
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HM=@2x4 5)2

80l =7t

S EAKIE =X
H|TH= AHAZES 31 430k (20243 715, M CHH| +21.1%)

8L (Rxg 458 uug) SAVL oL ¢ HASS B=Y

FIRIAIZ TAEE X

| X] 0t =@l 100%2 #7|

SAH7t

31

g IHZE =

=X 718 HISO| =

[ —

2 2020~2024 2-010|=

o Ax
T T =

=& 19.6%,

SXx=E 57150l

84.1 84.1 84.9
15.9 15.9 156.1
2020 2021 2022

SUE 80.4%2 T QALS

TF (20244 71F)

H SHASE (%) TUAELE (%)

80.5 80.4
19.6 19.6
2023 2024

W M7 %) W TN (%)
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1 27t NDC 2 2 71 ESG BH
S8 2H) SH7IF SH0M SHB BATIXIS HHS T2 SHES Y XSS S5 HAUS 7|0ITS ESG Bt £8
y diGE A3 S8 v X388 B
- ol I 2AVIE SIME SEUS BALAS §1E JA 2ALX(| - HE7|92 SE ASAHZ AHEot0] Ldots BAXNEE- XS
met F2sH 28 B A0 2 YEHYIIGI0 K|&7ts BEEIM 0| SAl
7E NDC - NIR Scope 3 HY WM FQ &7
gagg | SUSM | MBAXES | eos ge SANXMEX| EPD HIHY Y7t LCA
714 = ZUZTY KA HAET} Environmental Product Declaration Life Cycle Assessment
o SR EPDOIME B4 MERID 2529 M 1Y SEEse SH5H
v S4 NDC 2[AI%2| HISZS TABI] 319 SARS B2 MSSH 2R, ENXOR S0 E=
« |IPCC GLO|| 2t HWP Ui MEEtAL QIS MAKSE 27| EX|0|2 HiZ+E T2 Al HAHIE 7Ks8S EN 7|l LCA Toolg 285101 41
M IS O|0|EE 27 LIRHERAS Z3H5H TI0l EIAS HR M5
EX|0|235} 2 A (LULUCF) B29| 27t 2ATLA QIHIEZ| 9] |,a_r_+_ 52 Loket HIOIEE 31 (Lh f 2)
20 M2 AY

* EPD-LCA= =AM - == g0 Zdot=s 2d3eds E4oke

- BHH, SEXAZ0| £ UIX| A= HAHUS (BL ML HHZ)0| B2 HIHZOR AR QAIIA ZEJ|0TE HEUstet= TS TR
CIME|X| %S ,v
¥ FXAFO| BHAZS F1t40tCO. 720 MEFE 13tCO. 20| 21y
v MEH ggYor
HWP — S8 (41| BARE 24) ) o s man
* Scope 3 HIET Y Al BIAXT XX ALE2| FHES (it &80ty
NDC-NIR (27} Et42)) Scope (71 Eta22)) RS HESZ M| AN Q| EH
- HIEY B4 BE 22X - Scope 1-2-3 — H{ZDt =5 « ZIHE SRS E5) EHARIXIZS M2 0|2 AR HSL|H|0| ATt
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