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s MMEELEN Stk Emissions Gap Report 2024
Paving the Way for Low-Carbon Concrete(2020)& McKinsey
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Other
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D ERAEZEER(47{EE=R) 1,730 (3) 112 1.5
coce IS s (G20 40,900 (77) 1.8 8.3
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fossil fuel fires)

Emissions Gap Report 2024
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Source: World Energy Outlook 2023

BFIKE: www.carbonbrief.org/analysis-global-co2-emissions-could-peak-as-soon-as-2023-iea-data-reveals/ (2023)
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Environmental
| rformance
Index 2024

B 2024 FIRIREIEEL (EP]) IR EZIRKE S EANTINBIRIEEN 4245 -
m EPI M 11 ﬂﬁlé’e‘EFaUE 58 {EI4EHE1R - ¥ 180 EEXMREEE « IRIRER
MERRMEITHR

2024 £ 180 fEEXHY EPI #E& ~ 3 EFitEHE= (REG)

RANK COUNTRY SCORE REG  RANK COUNTRY SCORE REG  RANK COUNTRY SCORE REG
1 Ee—— 77 IR 55 Ecuador 513 N 171 Afghanistan 310
2 Luxembourg 75 RN > Oman 513 N 72 Ireq .l
3 Germany 745 I 57 Saint Lucia 511 B3 173 Madagascar 301 Country Score  Rank
4 Finland 738 [ 58 South Korea 506 [ 174 Eritrea 290 Japar 614
5 United Kingdom 726 AN 59 North Macedonia 503 Ml 175 Bangladesh Zal e o
6 Sweden 703 JEEN | 50 Taiwan 501 [ 176 India 276 501
7 Norway 699 6 &1 Timor-Leste 499 5 177 Myanmar 271 490
g Austria 685 I 62 Serbia 498 178 Laos 263 ji1
9 Switzerland 678 I 63 Colombia 497 14 179 Pakistan 255 : 460
10 Denmark e o IE Chile 496 (W48 180  VietNam 246 Thailand 457
65 Dominica 493 |16 Vanuate 0

- Asia-Pacific

Greater Middle East

- Eastern Europe

Latin America & Caribbean

EHIIRIE: epi.yale.edu(2025)
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EHIIRIE: epi.yale.edu(2025)
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Air Waste W.'inter_& Heavy Biodiversity Ecosystem
Quality Management Sanitation Metals & Habitat Services

Fisheries Agriculture Acid Rain

IRIRERER RIEEEME ERERGHER

£Bk:E718], mM:E113 £IK:5849%, miM:B7H 2IKE798, SEiM:5E4%

Country Score  Rank Country Score  Rank Country Score  Rank
Brunei Darussalam 710 1 Tirnar-Leste 652 1 Japan 507 1
Japan 673 2 Japan 59.7 2 Mongolia 552 2
Singapore 640 3 Vanuatu 537 3 Singapore 538 3
Tonga 584 4 Solamon lslands 528 4 | Taiwan 515 4
South Korea 580 5 Samoa 513 5 Thailand 513 5
Samoa 578 6 Fji 511 6 South Korea 488 6
Micronesia 568 7 I Taiwan 484 7 Brunei Darussalam 483 7
Fiji 550 8 South Korea 470 8 Timor-Leste 479 2
Marshall Islands 556 Thailand 46.0 9 Kiribati 456 9
Solomon Islands 508 Micronesia 444 Cambodia 447 10
| Tziwan 499 Singapore 412 Laos 405
Vanuatu 495 arshall Islands 410 Indonesia 389
Kiribati 464 Kiribati 409 Malaysia 389
Malaysia 458 Malaysia 39.9 Samoa 377
Papua New Guinea 372 China 398 Fiji 377

EHIIRIE: epi.yale.edu(2025)
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iggﬂlil‘ji(net zero emissions) .

MEBHFEBRIEZEEME =
(IPCC)E%}?EHFHSZ(Net Zero)EEE
BE—ERIFE  ZIRABERRESR
RRHENE @ HIFABRBBRMNESZIRE -

CO2 NET - CO2
=2 produced i reduced by
= — . CARBON 715

BT BAREBEANE

BER A A BEHEWE - re—————
- k-

Measures to
lower emissions

For example:
-Invest in green +

Net Zero

Balance between
amount of GHG produced
and removed from
the atmosphere

technology

BHIFKiR: Energy Tracker ASIA



(tEE2ik 2 (carbon footprint)

REW-ERIRFETEEENERBEMEEN RESRIINEEAMN - LXCOZEE?THSOMGHMB)
Ennm_ﬂi “ap
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\d
CO.e CO.e CO,e CO.e

) EREEIER 2 RERTERICTE? ERBEIEHS NEESERE E%%gﬁé?ﬁﬁf

S £ 0.3 wH 03 F'“"'—“f"" -. y
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i 1.2 + ' i + — + “" + gﬁf&ﬂ;ﬁ(ﬁ{h 09 mmm

BER 0.2 wm 01 B8 003 - 8% (2b) 0.2 kg CO.e/E(50K)
4kg CO,e 0.6kg CO,e 0.03kg CO,e Okg CO,e 1.1kg CO,e 4K PR L3k

BRRR- ST EEEEREEERKREMNHghg.tgpf.org.tw
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5 4B = REH
-
s aEEIE X HFIMERE = ixEH
S EEmMIRAL BER _SEciks =
% IE E (CO,e; carbon dioxide equivalent)
R v ge=
B8 SBEUHE B B8 coze/mf TU Bk 2 BT ===
#i AL 1.03 I £ 0.677 16 0.697
HIEIE  0.0000053 W % H 1= 2.09 I 0.000
KAR 0.052 TE RKIAR 2.56 TE : 0.133
8EEN 0.108 FE = 0.601 TE 0.065
jd s 0.01 17 1A %3 SH 3.891 7] 0.039

0.934 WECO,e /M ZAELHELH

R N B L S SR M B ghg. topf.org.tw



% B (carbon footprint)

— (250H) S-iBikEPMEEN : 445 (250mi)

mwk (15ml) 0.4 AR @ ibas

v 0.8 kg COZe m ki (250ml) 0.3 AR - SEiL@EE
- I8 | PR
v 175&3.825 ﬁ Bl (355ml) 0.25 2FZ&1t

248 (250ml) 0.25 AR St

v 0.77 m3 COZ @ #mzy (250ml) 0.22 AF-—SitREsE

i

il
(i

E
1

H
i

sCm (250ml)  0.18 ar—smes _ — —
B ABRELSHRHNEE%, BEEARSE
a 0.17 A =S HEEZIRE [EWID] HinsRE
ALiE (150ml)0.13 2r-stuxs
ERXSRE: ESGER

b Apple MacBook Pro 16 il_=‘,$(1 Okm)

kg COze BMW X5 M50i 2020

Apple iPad Pro
/ . ) Toyota RAV4 AWD 2020
kg CO2e "ﬁ»
kg CO2e

aec “‘ Apple iPhone

kg CO2e

VW Golf 2020

kg CO2e

s RIEHIHE80%

. Tesla Model 32020

B (EB)ixEHF (i +{ER605F):
*lzﬁ\g 500+1 500: 2000 kg COZE/mZ BEFIKiE: www.co2everything.com/categories(2024)

kg CO2e
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€7 AnTI110% FERNE IR 5 IR 50,000AM - EEFARHERE B 2
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CO.HFEE 50,000 2.408100
12,3105.0000 = ton 23 tonCO,/ton S@ 1

34.8750 = ton tonCH,/ton
o
NLOHEREE = 50,000 0.000038
5187000 JES ton S Blonojion] 5 [

BIFNES
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ixrh#1(Carbon Neutral)

STEP 2:

Invest in ways to
reduce or offest
carbon emissions

STEP 1:

Measure Carbon Emissions

N o —1

e =
aTEkEENE r-3 E 3T Bk ¥ bt

B [SO14064-14B# kBT m SRR

m |SO14067 EmR/EENKED n ﬁf—'&?’ltiﬂﬁ%

m ER%E

‘\g cARBON l-'OOrppw

STEP &:

Buy carbon credits to help
offset emissions c02 co2

REDUCED

PRODUCED

HER filx FR#]

8 5l = 38 /2 (fix 1) :—Lﬂsﬁrﬁtﬁﬁgfﬂ
mmﬂﬁmmmg EREEZE SRR

3R AR E 1

BFIZKilR: justcook.butcherbox.com/understanding-our-
carbon-footprint-making-a-carbon-neutral-claim/(2021)
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Live car-free
2.04

Battery electric car

1.95

One less long-haul
flight per year

1.68

Renewable energy

1.6

Public transport
0.98

ot

Source: Centre for Research into Energy Demand Solutions

Refurbishment
/renovation

0.895

Vegan diet
0.8

Heat pump
0.795

Improved cooking
equipment

0.65

Renewable-based
heating

0.64

(BIB[C

BHIEKIE: www.bbc.com/news/science-environment-52719662(2020)
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EMISSIONS BY SECTOR2022 Residential
(direct)
Residential
(indirect)
63% _Non-residential
Transport, (direct)
Other . .
industry, Non-residential
other (indirect)

Buildings construction
industry

ooooooooooooooo

Bricks and glass

2 S I R = B hix HE R EE 51

N maE 2050 FEIR

HE
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BEEE. EMEEsTEessE34%

ENERGY DEMAND BY SECTOR 2022

..« Residential

Other
0
66% Non-residential
Buildings
construction
industry
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=< HE -
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(Source: IEA 2023a. Adapted from ‘Tracking Clean Energy Progress’)

EFPRIF- S BIRIRIREIE (UNEP)
Global Status Report for Buildings and Construction(2024)
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CEMENT
10-15%

AGGREGATES
60-75%

S

B KEEEREX _S(CixHEMAIESE?
B RKELEZR—EBEX - Bi% %ﬂiﬁ

’] 1£ ll‘lb\ 7 %

37(1‘3F73$Zl

BUILDIN

TRANSPORT

et L AYBRHERY

Emissions from concrete are 90%

Industry
POWER

CEMENT
90%

AGRICULTURE
OTHER

from cement and 10% from
aggregates and other inputs as
well as quarrying, transport, and

preparation of raw materials.

IRON AND STEEL

CEMENT

OIL AND GAS

CHEMICALS
6% 1%

MINING

OTHER INDUSTRY

FEKEMEIXR _S(ChixBEERYEC B

BHPPKIE: Paving the Way for Low-Carbon Concrete(2020)& McKinsey
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Z2E Wk (Embodied Carbon, EC), Zi&fk(Operation Carbon, OC)

ZEMEMBRE SR EIERI D BB

S
T 400 S EavolD + ¥SHIFT g R led
2 Q o
E Upflgor; d carb Nl Embodied carbon i
> M. from renovation / B Scenario 1:
= 300 (product N maintainance (~15 Standard
X construction) yrs) Bapior e
£ 200 Building
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Year of building life
BHRE:GLOBAL STATUS REPORT FOR BUILDINGS AND CONSTRUCTION(2022)
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& fn 46 2R fix 22 Bl A [ P& Bt EG 51
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GUSEEELEE BB 111,099  2.35
344,034  7.27
ZEERRR KRERERE -
BEE R KIRERER -
IREREEEEPEER KRERERE -
n#a 4,730,634
AEEIEMIREE : 10,444.33m2
B ZEEWK(EC): 453 kg CO2¢e/ m2(W E3R, RIRBZ(SLENIFIRFSER)
B FEZEREBEKRHNCEIE453kg CO2e/ m2, HiRxBES(EERIFIREE, BELHEKRERETEIHRAE(BEEL
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Saik(EC) . EhEfk(OC)

EMBODIED OPERATIONAL

Carbon Emissions Carbon Emissions

2 . — + LIFE-CYCLE

!ﬁ I r—;‘ls Energy Use IntenS|ty — CARBON
————— YA k
’. Energy Source E"ISSIONS

A RR

(FBXK4 500 +1500 (1:3) =2000 kg CO2e/m?
HAEKE 500 +3500 (1:7) =4000 kg CO2e/m?

BEHIKE: https://www.buildingmaterialsandclimate.com/chapte-2-life-cycle-
thinking/2-1-embodied-versus-operational-carbon-emissions-in-buildings
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IN UKRAINE r S —
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SHIPKE :CLIMATE DAMAGE CAUSED BY RUSSIA’ S WAR IN UKRAINE (2024)
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. . 'l':*iﬁlc . First Movers EEI96F'EEJ§|]%E§ M ﬂ%%ﬁiﬁﬁﬁﬁﬁgﬂlﬁﬂg
ach | .. Coaltion 17 & B %8 (First Movers Coalition, FMC)
lma'
X B 00+ $16 billion 31M tonnes
commits $12 billion to scale Active members = Annual clean demandin2030 @ Annual emission reductions in 2030

up green technologies and

cut emissions. 7o 172 B BRiE1B pk 5 RIS A2 88 B D #E BN RO Fh L Sm (R 352 AT
FGRTE 2030 FiEE R THEMAY R mFIiRTS

E.—;{Iﬁ#ﬁmﬁuﬂiﬂﬁ(John Kerry)
£ 20271 &£ COP26 L 3x#2 TixHitE BB FREE a9 LB A

iEE KRR i 3 EHEE BBk

BFIIKE: news.agu.org/press-release/reaching-zero-net-carbon-emissions-is-surprisingly-feasible-and-affordable-study-finds/(2021)
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v IBE120E= ol - DIEIRICEFE # L EXAVMR K -
v BB EN_S{EikERBmEES HEN -
v E2030FE S FREED10%EZHERAIKE
( BHRE{EMN184kg CO.e/tonBy7kiR) FIiE s+ -
v BEmEM MRENBIEZEEMNRIKIESE T :

v 32030 FEFZEDREL0% AZHAIIHM -

v BEERMENMBRE R - LERZFSHEES
v B ETH Y E 2 EEEBERU/R0.10E ( = 100% EEi )
v EBliEEY EREREFR/R0.4 HE ( F 0% B2 )

HeRrEE KM ixHE2 L EFERI2030 8 = B HIRAY4~ 515

BHIIKE: First Movers Coalition, www.weforum.org/first-movers-coalition/sectors(2023)
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n RRIEAEBERS)HERESKRNES - BKRKS
M_S{LRER (kg CO.e ) HERH RAMBER -

B "EHI. KiEER: BHEKEHMIEE 750kg CO,e(%75IE)
#ll 240kg CO,e(%8RIA) -

B "IAEKIEL X BHEICEHEMGEE 125 kg COe -

B ¥EBRATE: 28 MPa (4000 psi)iR Rt T BIIHKER
300 kg CO,e E&ZEEhx(ERIE)BI LR

L] !.":... ——

CP,'N C RETE
“TURE >w Carbon and Near Zero
B finitions for Cement &

COP 29 2024 F e mn ZEFF ARIEE (I H RERFN P Ea 32 57 1= ) 22 3
HEEERER ELESNRENEGE U ER B ENT
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BHIKiE : www.youtube.com/live/5GKdgKk0GWo(2024)



FaRE R ik B e (CRMC; Carbon of Ready Mixed Concrete)

\*\(:\ )_/ &SN CRMC00]
oy TREERELEERE
Ro Garbon of Ready Mined Goncrete RMC
EREEEEF
ﬁalﬁ%]i%ﬂ%&ﬁﬁﬁ"? PSR
EHEATHHC RS LI R BFERaE - R TR s s |
4 EE Rk
adbii e FERE 1115
i

1ISO14067: 2018
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Carbon Capture and Storage (CCS): Hai&(200%5c/liE L T)BERERE R

m1970 FERRELB/AREEN CO, HFEREMENAN - (FRmERERELE
w1996 FMEEX AR AT EIERIRMENH R LB —EAREEFEE -

- - T — - S — -_—
Overview of Geological Storage Options Produced oil or gas
1 Depleted oilandgasreservoirs ~  eeeeeseeereeeaee. Injected CO Fixed pipellne Movlng Ship Platform
] ¥ CHS o TRt 4 E
2 Use of CO, in enhanced oil and gas recovery Z,.E:;;‘;f-_:ﬁ;» 3 gi Stored CO CAPTURE
3 Deep saline formations — (a) offshore (b) onshore
4 Use of CO, in enhanced coal bed methane recovery

Gaseous or
; quuid co,

R:smg plume

Liqund CO

Smk/ng plume

EWTREGECO,HnE  EERERE CO, N5

B i3KE: Carbon Dioxide Capture and Storage(2005)
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Carbon Capture and Storage (CCS): =EEIFIZNEIE

Carbon capture and storage
-|--|- = ==
. ﬁ 1EE,I}$7K I:I-l- EUZOBOEEE §§%W%€§E§E"Jigﬁgﬁ

HiEME=F 2000~3000 EME_F{Ehix = 1. Naturalgas burned

at power station

B ixREFEFOEESRT 12 X5 - H
A20EzEithEh - Hop 9 EURME
EB(IincoInshire)}’éi*Bﬁ“ B EH

7t H fth mASAY — | Ehix
2. Carbon dioxide
separated from

other gases

Mz 10,000 F 4= - \_ ) etathi
m EEBEEERS (NSTA) RRELSE | l storedunder
$ ] i 7 235 D 4F HE B 4R SR G 10% | a0 ‘”‘ =
st 2 X _>
B S EREHOEENFARASE
BRUEY THERNS, FEREE - 2R . SN
PRSI - AR BRI UL S0 — { Naturalgas\
Em Aim ;Ytl_"ﬁ 7 8 fgjs %.\\\_\_\ . .‘_~.\\?‘;_‘ N | B
Source: BBC research (BB

E il 3KIRE: www.bbc.com/news/science-environment-64723497 (2023)
www.bbc.com/news/articles/ce7gpgnz8wwo
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FRAIMGKEE (4R0K):

fixEE ( carbon sink ) EfF_|(CxHIKRZ "EE. - WIKGEREZF _S(CIRRAEEMEHRMN -
EYRIWZERPH_SCITHASER - GIARTLHEZER P2y S (Eix#E R — 2 7R HY
ZptFE - —RXBARBFEZFAMTLARUZI002 ey _=chix - BIARKRUL _SChixaIBET I 205
FanEEAELE - = TRBEBEIENMTEE - 27604 - 80%F - & _SCREBIRBAMIVEGENFET
FELEIE -

1AEMIMEBELI0 A HEIKE ; SE2FZMEELN210EAE ; iXEL21005E 20 -

=iE2019: 428EnY 2.8712 W - FMIRUL0.2141EE - ;FBEMN2.6561%

H ({thfix & ;8% (EE k) ~ 1TI1E (=)
EIZISMMEE 3 LB K 3th Bk BB = (2 R /23 LB . 5F)

.

R 12.1

B ll

BEREMIMIXES(AM/AER.F)

L TN RS
15

5

=Rk 11.3 7.3 4.0 1.1
R IR S e wr e s
FEZEEM 51 >.6 L1 0.4 —— it —a— i F ORI

BHIKiE: www.thenewslens.com/article/155765 Fxff, A47FIH Ed thEKEE(LEHLEZ IEREFM, 2014]
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o ﬁD\nfcl ZBRFEBMRIGMAMEEN KRS - BEREESBERZEMISAEF XEEIZEM -
carbonbalance  carbon compensation point optimal carbon sequestration
fi A1 Tk 4 {5 2 BERTE | net.
uptake

BIAREE RS AEEHBHRNE
E 10~15 FAAEBRABHE - LEB
F 20~40 F A E BRI L AARIROHERL -

Fllplh AE 17k 28 Fx M AiELER Sk 15 55 48 HY =

Time
BEHIKE : www.icos-cp.eu/fluxes/2/forest-carbon-sinks-under-pressure (2024)



MEXEF KHE 2 BRE I AHEE

(Nature) BHHIZRHAFRIEL - 2023 FMERBRMAKFIEERVIix B E R 6.41E 0 -
EEBEE - B - MERSHMRAKE - EXRPE - =B - HE - BEEIXAEESHFMAX
EENIEIE - MOUBEREIKSE4 - RIMEXFHMERISE -

f =

B IEXEBLEIKS.SHIEXRZMETE -
2023F BEEMEXRMNBMIARKHES T
ZiE], SOOE’AtE:I:iH_’. NG Z B AR E
1&5% - I’:E“E*E BEAOFEFIESR
Bt EZ

B BETF  MEABRMKKEixRE—
H 31l 7£3,000£ 8,000 i

m SIS AR RENEE - U5 B
AR Get i B AR -

BHIPRIR : technews.tw/2024/09/02/wildfire-emissions/(2024)
www.nhature.com/articles/s41586-024-07878-z
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Q1:
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Q2:
BEREkE—1R

ik S 00 A/ 2~ H/

1MW/B
1MW X 365day X 3hr/day X (0.494-0.048)kg/KW.hr
=489465kg (475007 \)

L "'\i\.\‘\ t

B HHEUZEL: 0.494 kg CO,/kW.h

B#FIKiR: e-info.org.tw/node/225612



BOHEZRLLE: (2E1125ER 0.494)

=2 Bt SR X B T S ik BE A BUEE R
Bit} B I kgCO,eq/kWh

Emik EMEMNA(108EE) IRIRE 0.601
S BEEREXEWREDRFEFEE A ELED UL EE

2E(FEREBLIOFEIR A Z109F EE NHFHEGRE) =1 0.502
P2EH | Electricitymap 2022[1](BURAELEARE - EHTIRZ) 0.478
s5BH | Electricitymap 2022[1](#%8E S EC#B B8 AR) 0.104
HZ | Electricitymap 2022[1] (B4 55 FR5 8 B A% & ) 0.538
WBEL | Electricitymap 2022[1](RAKAEIR) 0.032
EREE | BREE2017F151& [2] 0.34

BEIFKE: [1] https://app.electricitymap.org/map [2]5FEF12020, FHFIE(XRAIIESE



EXN = Bl =3 = ERIRHE

Carbon intensity of electricity, 2021

Carbon intensity measures the amount of greenhouse gases emitted per unit of electricity produced. Here it is

measured in grams of CO, per kilowatt-hour of electricity.

Our World
in Data

Poland | 657 gC O,

Estonia

Belarus

Bosnia and Herzegovina
Czechia
Netherlands
Bulgaria
Germany
Greece

Russia

Italy

United Kingdom
Romania
Lithuania
Denmark
Ukraine
Hungary

Latvia

Portugal
Croatia

Spain |

Slovakia
Belgium
Finland
Austria
France
Switzerland
Sweden
Norway

Source: Ember Climate (from various sources including the European Environment Agency and EIA)
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%
I | 386 gCOz
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341gCO,
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247 gCO,

240gCO,

240gCO0O,
_ 236 gCO,
I I 226 gCO,

223gCO0,
212 gCO,
194 gCO,
174 gCO,
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153 gCO,
. 145 gCO0,
— 5500,
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Materal extraction has fuelied ecanomic growth
since the Ingustrial Revolution. in fact, over the last
four decades. the global use of matearials almaost
ipled. from 26.7 béllion tonnes in 1970 10 34.4 billion
1ons in 201‘\ Not only nas material use been
o ncreasing - it has been accelerating, as witnessed in
o the ‘lr" Dm ade of the 1 st cantury and ongeoing. The
IRP forecasts that by 2050 material use will amount
@ . maawagﬂﬁ to betwean 170 and 184 pilion tonnes noi i (508
figure 2. BAU). A prime factor driving up
environmental pressures, this increased and
asccelerated material use is 1o a large extent driven by
rising prosperity levels globally. Whist elevating g
peopie out of poverty is a desirable, even essential m1 m
outcome, the associated material use Is not nzig: The
Clreylar economy has a kay role to play in decoupling
;Fﬁ.“w growth from material extraction thereby creating the
cordditions for sustainable cevelopment 1o delver

Non-mmn'c more prosperity for a larger population. but with

diminishing use of primary resources

minerals
49%

Ref : "Rosource extraction increased 12-fold betwoen
1900 and 2015, fuelling steep economic growth, with
demwnbrhmn”wméw"

1970: 37 A 267EMEIR, 7.2/ A o
2020: 78{E A 1000fEHAE R 12.8Hk/ A

Ref : Global Material Resources Outlook to 2060, OECD (Organization ! 2020
for Economic Cooperation and Development - SRSERONEN ) 1901 1970
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RECYCLING CIRCULAR
LINEAR ECONOHY ECONOMY ECONOMY

)
Y (@)

REd uce> Reuse: Recycle

Recycling

Ref: ZEEESRNEEsw

= OJAEMAETT Em - MBRIF=IRAVEE - IWHEERES
EYEEESE/NME -

In a circular economy, the value of products and materials is maintained for

as long as possible. Waste and resource use are minimised, and when a
product reaches the end of its life, it is used again to create further value. This
can bring major economic benefits, contributing to innovation, growth and

job creation.
Ref : https://ec.europa.eu/growth/industry/sustainability/circular-economy_en
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Act Circular
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OGO 25T = Taiwan Society for Circular Economy (TWSCE)
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2023 FRIRBMBIRETIEEI7.2%

B RIEZIKEIRZEIEHR S ( Global Circularity Gap Report ) - B3RS # il B £RF0 5 FA AY
= ZEEKIBEREFEREILE -

B i B R E’Jimﬂl]%ﬂifkﬂﬁia TBE : £20185H99.1% FFEFI20205FEH98.6% -
BE|2023F/M7.2% - EEKXREER 90% MM REEZBRHA -

WeIGhE Gl e  Cumulative Material Consumption = Circularity Gap
2,500
8.6%

2,000
1,500
1,000

500

> Years
1,900 1,925 1,950 1,975 2,000

BHIKiE:.www.circularity-gap.world/2024
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(Major Infrastructure—

Resources Optimization
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AN
Build nothing — challenge the root cause of the need; explore alternative
approaches to achieve the desired outcome
—_ Build less — maximise the use of existing assets; optimise asset operation
< and management to reduce the extent of new construction required
el
c
Q
-l
o
o
c
o 0
= Build clever — design in the use of low carbon materials; streamline delivery
g processes; minimise resource consumption
o
Q
1 S5
c
o
0
1=
8 \ Build efficiently — embrace new construction technologies; eliminate waste
N
Id
o)} o - (@] T @
£ D o < c 9
- w 2
c o Q % c ©
T 0O 2 D o5
o %) @ P
5 = 5 5
O £ Q£
o O
O

EFIKE: The Circular Economy and Net Zero Carbon Circular economy approaches to
reaching net zero carbon infrastructure | White paper(2020)
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BFI’KiE:European Environment Agency, www.eea.europa.eu/publications/building-renovation-where-circular-economy(2022)



EX R B B ARSI TEN R o

1 5 2022 £ 5 2050 & @ 55( )

A EIRCUS T ENHIM Reducing the need for Making use of new generation
i RIBENEEFRESR Increasing life spans, material consumption materials

REFFILE - (TR FER R {ERFEHE

Total savings Total savings

¢l

Total savings

- 655 | 64-85
~.,f. I% 346 . 15

Material
{million tonnes)

ERZEFEMERFRNDGETE - BEARANEGEMRAREREREANET -
EeFEAEmERE(CHINZENTKREE - MEENMRIInZERISH
MEEEK -

BFI’KiE:European Environment Agency, www.eea.europa.eu/publications/building-renovation-where-circular-economy(2022)
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About 30% of emissions from buildings are released Use of more circular materials and processes will
during production and considered embedded carbon help reduce the effects of embodied carbon

Global building sector CO, emissions, 2019 Estimated embodied emissions by material for buildings
constructed in 2040 (million metric tons of CO,, Europe)
100% 800 (—36%)

— = | Includes carbon capture in cement
,?f{ @, ﬁE ; i production and further adoption of
wood and other circular alternatives

s R T TTEEs Wood
= = B K RO Steel
—52%
Building operations (72%) v [ ( - ) U=
60 Concrete 432 BIRENRm

400
40
' 200
=43
Embodied carbon (28%)
0
Business Shift to green Circularity
as usual energy during levers
production

228¥H: https://www.bain.com/insights/five-ways-to-improve-circularity-in-construction/#(2022)
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EFIKE: The Circular Economy a Powerful Force for Climate Mitigation(2018)
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Closing the concretechain by smarter crushing b
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New HQ for Alliander in Duiven, the Netherlands (completed in 2015)

BEFIPKiR: https://daf9627eib4jq.cloudfront.net/app/uploads/2017/01/attachment-ners-liander-projectboek-min.pdf
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New HQ for Alliander in Duiven, the Netherlands (completed in 2015)
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TEISETERAS: sFE 17 QUAY QUARTER TOWER (completed in 2022)

« T3k : ;BINEZ 50 Bridge Street
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2022 International Highrise

Quay Quarter Tower Wins
Award

2022 International Highrise Award
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cradletocradle

BRONZE

Cradle fo Cradle Certified™ Bronze

THE LICENSED MARKS IDENTIFED ABOVE MAY BE LICE!

XING LEI RECYCLING CO., LTD.

FOR THE BELOW LISTED CERTIFIED PRODUCTS ASSOCIATED WITH THE NAME:

Recycled Porous Aggregate

Only the following products are considered Ceriified Product(s)
within the scope of this certification and the associated

/;7[:(! ¢ //E»/L)d— ;Z{;Zf\( Trademark License Agreement:
e 7 —

Cradle to Cradle Products Innovation Institute Recycled Parous Aggrogate

Horticultural and agricultural applications are outside the scope of
START DATE certification.
06 July 2021
CERTIACATION
4918
EXPIRATION DATE
05 July 2023
LEAD ASSESSMENT BODY: (ﬂ
EPEA GmbH - Part of Drees & EPEA
S ommer PART CF JREZS & SOMMER
Cerfified under Version 2.1 of the Crodie fo m Cev"‘ed"‘Pwod <t Standard
Use of Licenzed Marks is subject cnemv he C cp Licenze and =
Cradle fo Cradie Cerffied™ s o regish h:d mark o "’e Cradle fo Cradie Product: Innovafion Insfule
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Drift ratio(%)
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Cyclic Loading

B-OPC-4 and B-PLC-4 B-OPC-4 and B-PLC-4

Drift ratio(%) Drift ratio(%)
84 7 6 5 -4 32101 2 3 456 7 8 84 7 -6 -5 4 3-2-10 1234526 7 8
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93 | 98 %
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A —
300 L\ 93x80% 300 &
1 \
{KBBACI 374.1 - P =744 56 %
el = 2{IAE4.0% o _ M0 0 _
~ ap i -~
Z H% ’ EEEEEJTIEEQ:E i 28 3 Z 28 a
el B ARES0% Y — 2 2 -
@ i  4.0% U = 3 U
o El@sEE - : g 9 g
S 0 : 0o 5 & ¢ 0 5
- S - -
= 14 = O® 14 7
1 1
2 -100 5 &-100 5
= 28 2 28 £
= - - -
-200 42 -200 42
-56 : -56
-300 .70 -300 -70
-84 -84
-400 -400
-98 98
-500 112 -500 112
-192-168-144-120 -96 -72 48 -24 0 24 48 72 96 120 144 168 192 -192-168-144-120 96 72 -48 -24 0 24 48 72 96 120 144 168 192
Lateral displacement(mm) Lateral displacement(mm)

P

ero MEIZASEZZMRR



EamkEEZEEHKEZEH

aSltSEFEEELIEE

# 251~ R 84N Axpy R LECLL

oy | & | KR gz | mx | REH | @R | K
tb (2R
o5t BE | KK —a)
L (N/mn’) (kg/m’) (ke/r°) (kg/m’) | (kg/m’) | (kg/m’) | (kg/m’) (kg/m’)
84 10.269| 150 | 232 | 323 29 84H | 811 6.09
40% | 55% | 5%
784252

B & # 8 g =580 keg/v’

2B = 49.50%

B 48 =2392 kg/m

FFHEs= 0. 320




Jibs SEh e N T 2

¥
'!

B CarbonCure SEi£Ek 25 {EEIZR1F30023R
B OJEiR%EEMS, ESEGHRFINIEEERSE, WiRVEFEIRIGAIRELF.

et L EERSIE.

402,938.2

metric tons

6,225,638

Truckloads delivered with
CarbonCure concrete

Total CO, emissions saved with

CarbonCure
> Z BALIRASHE RS AT REELEIR
129,889.1 1,972,113

CO, emissions saved with Truckloads delivered with

CarbonCure in the previous 365 CarbonCure conicrete In the

previous 365 days

BETERD — SRS S ExEnMRELER

15,695

*UHJ.%FEHF&EIG_'=1‘BH§I’JEU"% ® kLAY
B, FFARZEMRIEXERE,

SHIZKiE: www.carboncure.com
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https://www.youtube.com/watch?v=MVUEkdBKcA4&t=99s
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o EENESE — =t Amazon's Second HQ (HQ2)

Arlington, VA United States

m {EFAL 81,467 M H ARMREL

B —SIREEEL 1,144,000 kg (FIZF2REEH 14 kg)
O ;E'sissi ..n*ﬁﬂﬂﬁﬁﬂﬂv)]‘\ﬁ)tbﬁlﬂi%ﬁ.m?zo‘%

o Eﬁ%ﬂi"jk#& TRk EZ—, EiB(r2040
FIZRiRSHERBE, 1§ECarbonCureffAH
1ﬁﬁﬁwmﬁi¢ g6, PAmEEREAKEEERE

S

1;"3152‘—51%¥75EI'J§E%L%:W§ ;E‘*EFH “‘ :al: \#

ﬁﬂ}i,}? www.carboncure.com
woodcentral.com.au/amazon-hqg2-mass-timber-urban-greening-drives-carbon-reduction/
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250 - CO2
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+
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o 3 s :\/O'J—F \ d \, & Y
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BEIKiFE:-www.kajima.co.jp
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Positive gasmmsimeras
Show you mean business
on the climate emergency

TEiEISIEREERM FRISE—EMIA.
ELIEHEMRISAIRT], SRR TMAZERETAEY.

BHIKiR: go-positive.co.uk/go-climate-positive(2024)
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