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ABSTRACT
Keyword : Green Building Material, Net Zero, Carbon Emission, Energy-saving and

Caarbon-reduction

In response to the global challenge of climate change and the escalating impacts
of extreme weather events, carbon reduction has emerged as a universal imperative.
Countries worldwide are prioritizing carbon mitigation in their energy policies. The
construction sector, accounting for 36% of global energy consumption and around 37%
of CO2 emissions in 2021, has taken center stage in the drive for energy efficiency and
carbon reduction. Taiwan's government, in alignment with its "2050 Taiwan Net Zero
Pathway" policy, has introduced the concept of "Zero Carbon Buildings" as a new
direction in carbon reduction efforts.

The Green Building Material Rating system, introduced in 2005, has witnessed a
steady increase in certified cases. To meet the growing trend of energy efficiency and
carbon reduction, the label incorporated the acceptance of "High-Performance Energy-
Efficient Green Building Materials" in its 2020 version. However, the potential energy-
saving and carbon reduction benefits of such materials have not been quantitatively
explored. This research seeks to estimate these benefits through surveys and analyses
to provide consumers with a reference point for choosing green building materials. It
will also contribute to the development and adjustment of assessment criteria for green
building materials.

The research employs a multi-faceted approach, including collecting international
data on net-zero energy and zero-carbon building technologies, investigating
manufacturers' current carbon emission information, and using computer simulations
and full-scale experiments to evaluate the energy-saving potential of high-performance

energy-efficient green building materials. Key findings indicate that internationally
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recognized carbon inventory standards and carbon footprint methodologies are central
to manufacturers' low-carbon initiatives. The number of manufacturers adopting carbon
footprint labels and carbon reduction labels is currently limited. Internationally, only
Singapore's SGBP Green Mark and China's Green Building Material Rating System
incorporate carbon emission information for building materials.

The use of high-performance energy-efficient green building materials is shown
to reduce energy consumption in air conditioning systems due to their superior
insulation properties. However, the actual energy savings are subject to factors such as
building orientation, living space air conditioning area, building type, and operational
practices.

The study's primary recommendation is to introduce requirements for product
carbon emission information disclosure within the general regulations of the Green
Building Material Rating system. This suggestion aligns with the national goal of
achieving net-zero emissions by 2050 and the prevailing emphasis on carbon
management. The proposed disclosure requirements include environmental
declarations, climate change and environmental impact data, and supporting documents
for carbon emission disclosure statements. To facilitate industry compliance, the
implementation of these requirements should be gradual, allowing manufacturers to
provide information based on their specific circumstances while advancing alignment
with national and international sustainability goals.

This research contributes to a deeper understanding of the energy-saving and
carbon reduction potential of green building materials and offers valuable insights for

consumers and policymakers in advancing sustainable building practices.
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CRERER Uk S S A A )

2% BRMIRZepIR

- § 2eHERHA
3~ R HER
FEEREEEHASORITALE L A2 N - BILHAE LT
VR R R ERL R AREFERET AR V- AR LR

BAHEY Y Y HERE ORI oA RIS R R R

)

o

TR B A & 7 2 EPD (Environmental Product Declaration) =i 44 & &- - @ R %
EHEFHFRERMLST AN FERAEF EAPMAIE > 2 R SRR ER IR
B - A SAERES & o 3]

1977 ERRSFARDNEIRETE > AR ERITEHERFRT T EA
P fle B R FTREH e A & T ERZE Ak B (Whole Building Environment)
TR REALAEAEEF LN TEARE LT 2 MR S PR
FEFE R )R e % 02008 # 4] T2 ISO 16814 15183 NaE = = il 4g
ZAMMZEFEFEEAIRG 0L 2 2017 #F 2 EE L RE
CEN/TS16516 " #r R 2 4 A& &2 ' Fenfi i R4t 3 p 3 4 Bl &
R EEREL T MANUER AR 0 R EHRAUT P BleRE
WA FHERRR s 32 AT R T ML ®AtER AR
GUT # 3% ~ 4 ® GEVEMICODE 3 i st~ g2 4513 A WE~ {3 %
SR AT R A O A KRBT L BB S B i
FHP o BFIMPEL R MR -

SFEXRFF AR F G F S BSHAPRET RN b SIS Bkt
Fo 23z p f GRE -ARARFIEH TG ERT - A HERFERER - 5P

AT FREEHTEHIR - P AREET 2 JIS CJAS W FARE T
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F2d PEAAE AR
FERR 2 BATERT - e £ HFHRT B RRFRR -7 B BRRE
BT EHA RS BRENR A BB AR E
- REZRAFHEREH
B fedin FRE AT L P 0 1 & Ak $s 2 H (Passive building) & 5 &
iZ31% > Passivhaus B p ** 4L B > 48 F ¢ [ Passivhaus | F o 7@ Eeng &7

" 47 f% 5 Passivehouse £ building > 2 ¥ Passive € AL # g, & > Haus 35 sk 4
g p

¥

53

RERY o FPFE IR - BRI AFoRF s TR e

ROPEGGRB R At X R RIS B bl SR o BER

h&

SRCER S ]
ZRAPWEFOE S S F BERRBRES  RIHER DS A RIL 2 ARk
F R M A AR - R IRE PP R

4 Mk # % 527 > Sadineni2011) [4]5 B 45 ~ BE LA § % 8 e 7
CREERALRSHE ORI I FEH A RIIEAS K PFRATE - e
FR[5-10]> & 7 7 14# 3% < 1B i 45 (Passive solar walls) ~ #5278 5% 4 48 (Lightweight
concrete (LWC) walls) ~ id b 2 B & % 3#(Ventilated or double skin walls) 14 2 & #u
45 (W alls with latent heat storage) =i * ; A & BI04 [11-15]0]4&% 17 3 B &3]
fe 2 $ R * > ¢ 70 0 A E B 78 (Masonry roofs) ~ # £ it & 78 (Lightweight
roofs) ~ fix A i€ kb /& 78 (Ventilated and micro-ventilated roofs) ~ 5 25 £ [F] & 78 (Vaulted
and domed roofs) ~ F% % £ &7 & 78 (Solar-reflective/cool roofs) s & & (Green roofs) ~
=I5 it & 78 (Photovoltaic roofs) ~ & & #t /& [ I§ % %t (Thermal roof insulation
systems) ~ 7z /4 £7 % ki(Evaporative roof cooling) ; % = £ F® crfie 7| ¥R & [16-19] >
A& AEMFERER (HPD - 2B 44 (SC)~ 4k (DL) ¥ %3k ix
Lo Bl fedir o B¢ 2 35 0 5 &% L33 (Aerogel glazing) ~ B 7 L3
(Vacuum glazing) ~ ¥ *7 $& & & 8+ 3L 73 (Switchable reflective glazing) ~ & /%43 &
%% (Suspended particle devices (SPD) film) ~ 2 4, & & = i (Holographic optical
elements) & o ¥ ¢t > GREABFAR* F o Bl T D B FREAF (Vacuum

insulation panels VIP) ~ % 4 I # ## (Structurally insulated panels SIP) » F #4414 7
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BRZ

82 opk W

il

*

- ~ISO 14000 Environmental Management Series of Standards » 3 § = % 5|

¥

ISO 14000 35 3 7L s 7| L4 4t/ & £33

CHEBEREENCERRF %

A HHeseTR
e ISO 14001 %5 ¥ 12
o SO 14031 %5
o SO 14064 8 % # &8
B. #4tA 5i%f ¢

o ISO 14040 # & F 3+

o ISO 14020 % B this &

\
\

o ISO 14025 & &3 ¥ e

[= SR AR
N @J“ e

Environmental Management Standards

BRI 4 & AT E RS

; vu°

o

_:;,7 —-.E"‘]J}}%E]J

P o>

24
v °

Environmental Management Systems

Environmental Audits

Environmental Lobeling

Life Cycle Assessment

] 3-11SO 14000 %3 & 52 ' 7]
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S MR R R 2 g

(- )ISO 14060 Greenhouse Gases i % # %%

ISO i 4 A7 6 $HE % § HF menFZ 1R - 1SO 14060 4 7] » ¢ § &4

FNA & IR R E F S A F RS AR B E SR AR -
He ISO14064 8 % # WP d & FaHEe 7 - ¥ 2 HBR 4T
F—R
\ 4 v

J amﬁaumgj

J

B 3-21SO 14064 i % f W= a3 H &

B 18O fhif sk e 03 # 7 1SO 14064 ch= 52 ¢
A. ISO 14064-1 © ‘e kg B % § WP 2 H “,f 2 B i 2 4R 4 ap 8l L R
( Greenhouse Gases Part 1 : Specification with guidance at the organization
level for quantification and reporting of greenhouse gas emissions and
removals.) & #FK P FI T F R -HWLrhFEF OB T FHELFP -
ISO 25>+ 2018 # 12 7 4 # ISO 14064-1 : 2018 #h-3F - & =8 ¥ §
BAVEPRC LA AR AEES B R - R
B. ISO14064-2: 334 & %8 % 7 % p g & fi‘aﬂf‘ B EEE RS
*f4p 31 2 A (Greenhouse Gases Part 2 * Specification with guidance at the
project level for quantification, monitoring and reporting of greenhouse gas
emission reductions or removal enhancements. ) > # 2 & % & % & it ~ TP
BARL R E F MR %%“,ﬁ%i‘?ﬁil_ﬁﬂﬁz Plgr & o T dp sl g o B
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=% (RS S AR
s ; purEALEHARERIAMPETF WA ETF N
TRz FMEFE -TRfrE L 2 B WL B R s ST o
C. ISO14064-3:if % f %3 %k 2 /i &t & 32 "i4p 51 2 4R4¢ ( Greenhouse Gases
Part 3 : Specification with guidance for the verification and validation of

greenhouse gas statements. ) » ¥ & * 3% R EXxEit s ZplesRrd -

150 14064-1 IS0 14064-2 150 14067
Design and Quantify, monitor and Develop CFP per
develop GHG report emission functional unit or
inventories for reduction and removal partial CFP per
organizations enhancement declared unit
GHG project
G}:('Z‘:‘n:e?ot:'ry documentation CFP study report
and reports f e

|

GHG statement GHG statement GHG statement

.

Engagement type consistent with the needs of the intended user

t ; t

1SO 14064-3

Specification with guidance for the verification and validation of
greenhouse gas statements

ssasn papuaul Jo awwesdosd ol 9 agespdde sy jo suswasnbay

1S0 14065 Requirements for
validation and verification bod les

IS0 14066 Competence
requirements for GHG validation
teams and verification teams

Bl 3-3 /§ % f $AR% ISO 14060 i 7

(= )ISO 14067 Greenhouse Gases, Carbon Footprint of Products » 2 &8 &_F*

¥
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ISO 14067 # &-#d X i1 § 2 4 &k i =5 (Life Cycle Assessment ) 3
BEFASD 24 REREE HF TG - ISO 14067 72 ¢ 7 PAS2050 7 B R P>
BRTL GEPRI Y 2o N E B R E R RS ZERETA
FLEAFTE - fEEE A THE o A& TOR £ IS0 14067 & £k
¥y & redt (Validity ) ~ st B 4192 27 2 T8 2 a2 45 2 ISO A&
S KRR S end | g Rtk 0 2 2013 & 2 F 1SO 14067 1 2013 5 &
2018 # 8 7 # % ISO 14067 : 2018 JE % % HM—A SR X P —E 2 & RFEIHF &
in % 45 ( Greenhouse gases, Carbon footprint of products, Requirements and
guidelines for quantification ) » ® i ;% & 3 R"Z{& % -

(Z)ISO14068 2 f ERfrf R FRZ PHEHF R fr

ISO *+ 2020 # 2 % =+ 1 it (ISO,/TC 207,/SC 7) #| 2 ® frip ¥ e

Fl'ZH% ISO 14068 £ % # M 2 frf R g 22 M EH Y fr
( Greenhouse gas management and climate change management and related

activities—Carbon neutrality ) J* &3 #-3% - FF ALY frenbi- > 20 R R

SRR N AR AR R AR RIS &A% R
feipd o BERARFE A EREY AREREF  PoimE g BT AR

HECRPBEPRENZ R R e A nE e o #22 pwo BREOY XK
( Draft International Standard » DIS) 2 zip » R ®E %5 (DIS) % # & »
G THE PR MR MRS EEL AL 2 e RT R | §H%E

(60 A E Z ORI % o ISO 14068 FF 33 2023 £ 1 U H o
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Now

Under development

ISO/DIS 14068

Stage: 40.00 -
40 Enquiry -
40.00
DIS registered
40.20
DIS ballot initiated: 12
weeks
40.60 Close of voting

) 3-4 ISO 14068 3 # it &
= ~1S0 21930 : 2017 (Sustainability in buildings and civil engineering works —
Core rules for environmental product declarations of construction products
and services)) 2 @t A1 fech AR P 2 HASHIRBRBEER

( Environmental Product Declaration » EPD) -

ISO 21930 : 2017 & %+ ISO 14025 &-#4: 5 2 522 JRi+ EPD s Bl &2 & f
g SL o 1SO21930:2017 18 § 444 L g2 A1 42 ¢ #7ié * cuz 5 & S{oPRix~
FRAN B AT & BT L sA HI LR E A S BF (EPD) BRI~ Rpfrk oo

A EBmEP g 234 F (Carbon Footprint Management Plan )

%g & PAS 2060 2 & fit {7 -k fme o, 2 74 (Declaration of
commitment to carbon neutrality ) » KM ? fry & sap B AL L - & o
ARWEHI RS > 2w AR D eng T TR ﬂfr/}éﬂ:}d-%w,;‘ﬁia‘r FEdE 0
Ay d 2 e foid & p I AT -

B. B ##prg
$HE LR FRAE LB E F B SRS G .

C. £=x& itm AP~
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BEHER LR E R L]

R mple 22 8 o § 55 & Tebih b 2 g AT R b A
AR AT H PR T F e o
D. w35k

3% R R e e % o 0 o4 3 F AR - PAS

2060 152 4% i [{] 2-5 #77% eh- L 453 S K ER] > PAS 2060 FuF & 3R T
TP R > U AR BRIF WP BHER 0 LM S ER R

AP R EARTE R B F S RKE DA RRERLLT

KOS

o 32 E TR kgt o

o E¥zZproLPEhE-

o WBFAFONLAESTLMI2EY
o FRIP M EFHILIE

o BFEFRAFELZET i EGNT L

E LY « REREWYCREHTER)

SEEEMS « BERE
= ol
ELE AT ) - SNmER
- JiE HBERIOSHERS
THRE EREN i ek
it .':,_T_-’:: =E

FEE R pengh o AT fok i 7 PAS2060 42 & REF i
7 N ap? 4o, 2. ¥ 2 (Declaration of achievement of carbon neutrality )
F. A@szgdmd {v

%Wﬁ%§$3%iﬁﬁﬁﬁ’mﬁﬁérﬁﬁﬁﬁﬂﬁ£%%Jmk

N
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\
A
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N
= P,
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=
i
El
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WY frz st i o B 2-6 FIE S = 2 S

24



IR OAMAIR R
BV % 2 @2 SRR IR 64 ISO 14065 38 % F WAEE /& @i
HH R N2 & & (ISO 14065 2020 » General principles and
requirements for bodies validating and verifying environmental information ) ~ ISO
14064-3 8 2 § WAk FEEE 4 ’”‘q‘:}ﬂ ES J’ﬁ.gja ( Greenhouse gases Part 3 :
Specification with guidance for the verification and validation of greenhouse gas
statements) % F F F WE AR TE 2 £ ¥ €& w2 £ % (GHG Protocol

Corporate Accounting and Reporting Standard ) -

SARESS EXENARNTE-CagtuESEs

> SRR

S
fu

Bl 3-6 PAS 2060 & % & ik crjh > 3

Z~EZFWEBLH LT (Greenhouse Gas Protocol © GHG Protocol )
R FRFEL AT (WRD) 28 % A58 8 1 ¢ (WBCSD) * 2001 £ 2% %
SRR R AWMU AHRTS EEE S 56 20048 F RS K & L FE R OTE
PELERER SR OETFMECEEREIE > 0 F ISO 140641 1 2006 £
ISO 14064-2 : 2006 £ o
Rz BizfHp i izRidg @3
e Jjeik- —F F#c (Scope I emissions : Direct emissions ) * /§ & § 2%

SRR AR WA Sl

. q‘%“;: — i R B B2 (Scope 2 emissions : Energy indirect ) : j&4t ik end
AV ATEROE T M o RN AT R BHE LT WA RT SR

HEZF P RORFLY - BF WG gl
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SRR E N RRCE TR

o jevhz —H & B iadtac (Scope 3 emissions : Other indirect) : § 4f & %1
Fr R B ATiE A D ;%: RP,  HE 4 kREY - BF AT E\‘

Frdlen s £ 2 3 5 x forgo chpac o

00

Scope 2 Scope 1
INDIRECT DIRECT
Py Scope 3 Scope 3
I INDIRECT INDIRECT
- : -
=) o ==
& o T :" E. - -t Setnton -
ﬁ ~ P p—— 2 ‘
- =
p— 9 Sewhmey
g -
bt aeme xc——lw ot rmtria = Nn
=% |

4*-::—-:: ewry ok Ay
. e e
Upstream octivities Reporting company Downstream activities

B 3-7 B3 F MPwaz @¢§
Greenhouse Gas Protocol £ ¥F £ ¥ v %% E 4 [l
o [ E erpigp2 4L GHG Protocol Corporate Accounting and Reporting
Standard > 284 £ ¥ /% E 2 FLEF F WP o
. pidag s rard (fo0k 33 B 1R ) Corporate Value Chain  (Scope

3) Accounting and Reporting Standard &_{ ¥ ¢ 3+ &3 & L8 cid > Ha

ot
=

4R 2 gk (TREI ) PR3 R R L

1““b

PSR AR SR EN R B RR  E
o A 52 & €& 4R 4 4% Product Life Cycle Accounting and Reporting

Standard »* 2011 & 10 » 2 & 304 R840 & pHRL 5 £ £ 2 2
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B’ fl?-ii?f’f Eb,ra——ri»hpq;grmﬁ\ux ,uﬁk .L\?i:li%\ﬁ,
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B NPET N R A (F SN RIE) R E F Pk
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e
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%

s
I

BFEET - 420 % & T E N A

Ay
W

RN

et FERF o EI P ERE (N EapER ] R 2 ofd 3
AP ) JIF BES S R R MR REE AR R W
% ASRERETASDL GED Y TR FARERHEE S E

o HWER*ASILEVEFEESETF MRS FLABRRR B RS

LA S M g3 R

°
Bl

LRt FEREEERIVERErA SR AREARSEEA G
SR E F MR o

upstream downstream

scope 3 emissions ' scope 3 emissions

moteriol acQuisition distridution i
prOdu“ A & pre-procersing & storage end-of-ife

. scope 1 and 2 emissions required by the Corporate Standard
. scope 3 emissions required by the Scope 3 Standard

@ product life cycle emissions required by the Product Standard
BI3-8 BEFHMELRTT LEEF M
Greenhouse Gas Protocol &-¥t3% 7 % AL % i & § [l
o P B F 5 WP >Rk 3 Global Protocol for Community-Scale
Greenhouse Gas Emission Inventories (GPC) & 2333 % fr¥ & Fofidk &7
- BAEREZ SR e BB E 2 FA 0 F F § o -GPC

BAPE S 2 0 R CRRE S 2o BN KGR a T il
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BE B SRR R ]
B WA R R AL R BRI RSN TR
Eehs BARHIICR 29 5 AEABTETFMPERR (¢ fprmg

FAoE R F B FAE EPE A A R R WE R R

G B P EEE A MBI R AR F B

B39 B3 F3F Wﬁﬁilﬁ?iiﬁéﬁi-}&&]&

e R P {1 % GHG Protocol Mitigation Goal Standard 3 B 7 e = 2t p
THRE T e > TR fodRE P IRFRER KRR o

o JFri & {7# 1% Policy and Action Standard 5 % & st X friv# 1 4 4 g

o MR EERE
o & % ¢4 GHG Protocol for Project Accounting & fi >t 11 2 JTiL ¢ =
AR s RO E L REIE P e R f W E e

T+ PAS 2060 & ¢ Frif2f
s P AT &R R Joo 2 ISO 14000 Fe 5 ¢ 52 % 7R 2 PAS 2050 %
BAREE 5 A#HO>BSIA 2010 # 4 2 JURE B % - REEE Y ok 5 PAS 2060
B¢ otk (Specification for the Demonstration of Carbon Neutrality > PAS 2060 ) -
PAS 2060 152 # 917 $H 8k ~ A B2 B H R (L R0 AR 2 F A
PEEEY e g & R0 2014 & BSIARE (T MR ER R Y FhR BE L
PLEEHE R F R E R R 2 K R T BOATIRAC R TR 34 PAS
2060 £ 7 12 37 (PAS 2060 :2014 ) PAS 2060 & &~ — 38 F "% 2 3uehpd P foik i

gtz M (Entity) P * 502 R (TE 2 7 BREDESR & 356 4 &

AR LA ABEE SIS 2 AR 2P T
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PAS2060 {8 & &~ PRI+~ Z A SN B0~ 23 e R B E g v ot o 9
Pir FRR TE 0 PAS 2060 ALY friR g  F e D - F A (CO2)~ 7
(CHs)~ 3 5§ (N2O)~ & 4 pit 4 (HFCs)~ 24 s it 4 (PFCs)~ » & it
Fi (SFe) 1% = & it § (NF3)e
PAS 2060 # # fi gt ¢ frEm dw BAEHIE §
1. % (Measure) & >0 Errip] € ficdp il 3 7 WP 0TG-
2. %2 (Reduce): &4+ p Hhf| TP e gLyt » P NI B0 B
A SR PRI RE R F § R o
3. ¥4k (Offset) : BEF L HWRITE - %ﬁ“ﬂ 7 B TR ER R AR T iR
FF WP .
4, < i @y (Document & Validation) : % i # & 4 %P (Qualifying

explanatory statement * QES) 12 £ & | ¢ fr o

The basic principles of PAS 2060

The PAS 2060 standard sets measurement and reduction targets for your company.
Furthermore, through documentation It allows your carbon neutrality statement to be verified

The standard Is composed of 4 key stages

Measure Reduce

Offset | Document & Validate

] 3-10 PAS 2060 1 :* 1 # 3¢
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%

1945 PAS 2060 th 3 » 5 F At Y oo P F M2 ki (Subject) kB
Mg e F L RIOEH R AR fodiRehy 220 i Y AT e X 8
B 1L L e g K3, 5B A R —Fz 32 2+ 4 % ( Carbon Footprint Management

Plan)~4. B % §F WFE 5. £ X2 REP" ~ 6. B IEH T P fref 12 8

AR ﬂf‘? °

2 ISO/CNS 14064- 1 QNS ESE SRR RERSF U -RE SN N2 =4
VR BCSD EEFRNASRETIN-CcealREsns
ERUATRESNT
RESFETReAL PAS 2050201 1SS RSN EEgERNNE =R
b ) /TS 14067 EZEN-ERREN-B - UNE B TRILME
R BCSD EETHESREE-SZ=oNRSTCNE"s
ok 1 NFCCC =it %1 FEAEESNESRESE
i NS I4064- 20t WE 2 ERMN R Rmse ENERMEsI 2R

Bl 3-11 PAS 2060 1% 3% ik 2 & arji 28 = 2

I ~CDP 3@ % % (Carbon Disclosure Projectl

https://www.isoleader.com.tw/home/iso-coaching-detail/CDP

(- )CDP 2_ 35 F §
B @ & % (Carbon Disclosure Project » CDP) &4 % %417 (HSBC) ~ 53
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=~ F & 4P b P4 7345 & (Task Force on Climate-related Financial Disclosures,

TCFD)

https://www.bsigroup.com/zh-TW/tcfd/

(-) TCFD 2 288 % B

(

)

B TF R R AE | HRA L LA S AL HERE . 5
F st - AB% - TCED % B s (738 G20 & 49T ind ik w4 §

¢ (Financial Stability Board, FSB) *+ 2015 & 9 * Zz B d 2§ {ri ¥ A ¥
P REFbechg R Bl gRAF Ricw 3 & §F 1749 M RAL > 3 2015 &
12 7 32§ Gk pdardhg 1 v ) 2 (ffa 7] ) 32017 & 67
i@ [ 40 M 4334 & ] (Task Force on Climate-related Financial
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e EEARZE I RN EE A A CHT J?Zl? g7 BT -
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Bz tAEANL AR - TREE X ERAE 1 o

Pad c 4 6 REERI: R TCFD 484 3 5 do 568 ~ L fodhdh ~
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= ~EPD ¥ = $f & 533 % 4 (ISO 14025)
C)EHBRAFTH
PR AF M FEEF RN ke A

AL e 2 s 45 ISO 14025 1R (A R SRR B )R
PREMI TR RRSER o LR EHAE SR L S LA

B O o PR R SR el g KA S RE RS U

N

ﬁ‘ﬁﬁ‘@?\@ﬁiwﬁ’@~%ﬁﬂ%m%i§%‘ﬁa\%iﬂ\
FERBEgp P REkE . DS S a0 En%E o d B
A2 enB "% EPD % 3t (The International EPD® System ) 5 1 & & & B3 B
MKRPEZHRBET L R W S BTREIPERTE c PHF IR ELR
¢ EPD & ¥|- &% > 4ok 23k %k 4k % 8 25 (Global Ecolabelling
Network,GEN) #&#+ % B % — #F % (R85 7 4p K30~ si— PR 8- 4% > %
EPD st { & 223k o P w R EPD 4t 5S4 22840 3 BRI * o
EPD-PCR & &3 #{s » ¥ % »* GEDnet 2- ®"% PCR Library (}* 5 p # %
R A ZFASRRET L2 0801999 Ems S22 T2 A SRR T
# 4§ 2 5% (Global Type-III Environmental Product Declarations Network » f§
#i- GEDnet) ;) &+ % & BT §4 4% #* -GEDNet P # £ 3 13 % ¢ § 2%
(2 &~0@ YRR P * 3R * W(PE)~ % ®(SCS)~ 7 & (EPD)~

R < £ R(UL)~ B2 (IVL) ~ % /i (PRe)) % & % £ » B% GEDnet T
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/)E\'—E'-Zi 'F?/o/z‘ N~ 718 > T T2 /Eii%gﬁkﬁig‘ﬁﬁg%?ﬂ%(;J’ T ik
%

Figd-E 02 TE-PREEFEHETFHE T2 E30R > EHENE

Pohz TERRTEEF MBI ATH L RBIR B LB fe b g
SERGARMZ ARG R B TER FMEREE L TR B ERE

BEFMERLTEZ 5T M2 TAT 43 TREFTEE T §

T 3T 5 https:/ghgregistry.epa.gov.tw/EPA_GHG/Default.aspx e

BBEINFEFE T F M AR R AT
LHRBITELEFFUERLTELATEFEIREE Al o
QR EFMELRTE — £ ¥ ¢ -2 4R+ 5% (The Greenhouse Gas Protocol
— A Corporate Accounting and Reporting Standard) °

A4t https://ghgprotocol.org/corporate-standard

SR ( >v£ = ) £ & (Greenhouse Gas Protocol — Corporate Value

Chain (Scope 3) Standard) °

41 : https://ghgprotocol.org/standards/scope-3-standard

4. 1SO 14064-1:2018 Greenhouse gases — Part 1: Specification with guidance at
the organization level for quantification and reporting of greenhouse gas
emissions and removals °

B ht © https://www.iso.org/standard/66453 .html

5.CNS 14064-1:2021 > i Z F M — % 1305 g i 3§ WP g 8
LR R ELE

FpPEZF MR RT ARG AR R E®A S U T g
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B 8 X F 123§ 3 (Carbon Footprint Managerment Plan)
BEPFFIP SR FAE 50T
1. ZEEBRFR? foenikend 5 #0022 g ¢ ok 7 £ (Declaration
of commitment to carbon neutrality )
2. B A o ARG o
3. ARBIARY frEFRF P > X TPEFPEZTFHFELHF-

4, BZFMOPE 2 0 F o LABR > TEP FEFAREORE

5. WP E* RIS N s RBRARER DR KRE BEKE -

B HEREZFHrE
B 2 {7 s 53 (Carbon Offest)
B iEdLrd

B SRR

T~ R INE SR

SRR L RARR S A SR 2L A YR BRI A SR L G

#ﬁ el R~ 4 A Glad s s R S 2 B ek BEARATA A f

fk
Ea

W e K EIRE 0 TRIBR DL A ¥ F IR AR R
M iv® 5 2Rm o - AR E L ey F R S AR Ao 21 8
¢ AR B F P e AT ROTFT oGV B Ak AR
A RAAFRE ST HEEP M 2 25— RS
A 555 %A (Product Category Rules » f§ #i- PCR) &4t 4F 2 s- B A& &
R ARFEARR T L2 2 AR FREAR T TERRE Y 2o 4 Fap
PIPCR)Z B chis i Ap ke = it A S A A G F L B2 22 > £ - RIE
St A H o a it B A SR EFAPE > % PCR F G fEER wanikdy o RS
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R P EYRES AN T gt e P AR RILR Y HPCR § A T
EPD-PCR ¢ CFP-PCR < EPD-PCR % 4 %0 iff 2. % = $f 3 B 7 2 » T 447 5 30
4262, CFP-PCR 3P 4T

1. CFP-PCR:

[
Pl
p

B

N

2010 # 3 BN 2 ARA S EPL (Tlad g > 24 4
L

_—

[
A

- A F R AR BRI 2010 # 90 24 TR
BRI R4 3] 3% PCR W4 A 54 & ¢ TR 3ok 8 78

# X fis CFP-PCR (B Ap*-PCR)» B8 v N % ~ 2 A% & REF P - 4
0230 p AR PCR e fe o 473l A e S Wi B~ RBEF R A %

Exradz R ES (B F) § SERFCERA LR 2

e

A SAEHALA Y O RBEIND SR 2 A SRR s RS
IMEREFFRFE DL FABEA CHFRE TR E S RGFE 12
B A SAEWLP] Y 2 Ap M F R ITE o CFP-PCR Sk INud 4 S L
FEREEFFRLBUE N 2L 0T LB SR T F AR BT
242 CF-PCR 53— 357~ # it A St B Apr P2 e > 3 5 3548
A g Foat KRR PR A B AT I 2 R o
B GARgE AEFRY GRIER AR AR SRR LT
PR AR AL RS- BB FRU f ¥ > & 4f 11 CFP-PCR
TR R At Edakyg o Poagt 5 RdEaog Ko p 2010 R RRIES
Uk B3 111 #1270 31 p 5 ke % 16638 CFP-PCR < 2 o d 3t p %
¢ AR AR TERdR 2 PCR % /f 5 CFP-PCR > Bl $120 % & ¢ a4t chi

P FE S A ST - BY ko Bl AR A CFP-PCR ¥ 57818

H =

o

2. EPD-PCR # CFP-PCR 2 % 3 A 4%
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RPN B oa g * 303t 8 & Bt &7 eh EPD-PCR 2 CFP-PCR » %]
FHRZAF B T EFARA I BARARE T AR
ZEe S SN S EER Y O o L (R S
21PCR * ] 52 1R

(1) p e

A SAci 7%z 5% 4 (EPD)> 3 2 EPD-PCR it 5 7 2 & £% 5

2 B S A A FERY TR B IO R 0 P f 2 CFP-PCR 7 5

LY ki o

(2) #lepE

#] 2 EPD-PCR 2 # & ¥ 8 =38+ 2 3 45 ¢ 7] % ¥ (cradle-to-gate) ,( 7

# % : B2B (Business-to-Business) ) & ' 4 & ¥|3f ¥ (cradle-to-grave) ; (**

## : B2C (Business-to-Consumer)) ; @ CFP-PCR 2 4 & ¥ 8} o vk

P THE T|3 % (cradle-to-grave) j° # % 2 » #] T_EPD-PCR 2. & & ¥ 1/

%= B2B g B2C » CFP-PCR R~ ’E % B2C 2 &

(3) &5 & F

EPD-PCR i & 5@ - 253 ~H it 2 5% a3t 8 TREHF P

$ A0k chfh ;@ CFP-PCR R - fE373] ~ # it 2 A 5

SRR PRFE ) B TR R AP PG AR 2 A SRR AR A

FAap OB B F L 1 B ol () ot Be oA - By

FBESEREGE Ay nENEE TRk (), ®

(4) *r #7Ep
%] EPD-PCR # 4“4 % #87k 3% e > sc— 451 * EPD-PCR i¥ % 3+ 3 2
PP, g TER je@adr NiTiGaairpordrgsd [ a
# CFP-PCR 1% 5 3+ X B RIpF » g3l R Rl FUF &8 PRAR L
AREHRE TCO2e g | FLEASM L 78T ST
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(5) & a &

EPD-PCR P % chE Bk Bz 2 tche REF &2 b ¥ ik
FH R A RIS RS G P IR R
FALRA @ CFP-PCR ' &£¥ 4 ) L HEERF S ~ 32 B 298 P P
o R E BB - R R - g B R  -
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(6) i * § [l

EPD-PCR % % {5 ¢ 2 B> GEDnet T /> p* A EI M B2 T 5o LR
PR o mEN GO E R RE YRR A SRR L A
#ii 42 B ot EPD-PCR 222 B8 7 i & AR ARE ¢ it LA

YRR Koo @0 R 8 A% EF DR G o2 EPD-

PCR ¢ § 5 €5 5 A K7 i ek &~ iR L S %A~ 7
Js* o CFP-PCR R| 5 B p (74 B - RPOTRERP @ % - 2 54 gt

AL & § F#EPD-PCR % o
(7) Fidhg >t

EPD-PCR $t3*  f8 Fa4h@E ch= 01 P e 0 220 7 & & S4cib
P S 2 H CEPD ? ¥ ¢ 2 $4c¥ 5 A CFP-PCR #0 F i
TR N FPRART ¢ FASRERZ A A SRR
ETHEIN (REBRFEF) A SRR T TEE R -

(8) EB#3

EPD-PCR & p *t ISO 14025:2006 > % - B2 ¥ @22 K i 82 1 @
CFP-PCR Z 2B p F# B » o dwad < o

(9) > 474

EPD-PCR = % # F"F*f HEEAREFE AL € CFP-PCR & BE 8-
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2.2 PCR #3742 2. 1" i

(1) 3F+H a4

EPD-PCR & CFP-PCR #] %% /idpin- i A f ooz
s W) e h PR B o

(2) #177 B 4

EPD-PCR *t B 4o4] %2 70 > 2 EPD ezt b} 7 -4 B4 1 &8 §.4
RS Er AT I TAAHBEEELY - BAARASD
EPD :*4 lp Prie {7 ; CFP-PCR — %" B 454] 2.2 w0 L3t 28 A S &
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T PCR % > e &7 ﬂ-gé'\sm iR IR ML 6B MR
N2 R PB BT F R o 2t TP EPD-PCR 4 4~/CFP-PCR #
BFEE e

(3) 1Ak § &
EPD-PCR £ CFP-PCR % & ¥ % 16 MF #-HL F 20T L1 i & fie
o TR T AN BME R L RAE R LR R Ko
p I R R PR B o

(4) 27F b gk
EPD-PCR ¢ CFP-PCR # {4 % % 3% 3£ 7% 17 - # ¢ EPD-PCR 4
dREEE R gEFFA P TREP S S MBI ARRFREALE G
FHLOUNAFLE- FALAIFRE A S ENF AL
FHA FRRAT Sk ERNFREF 2P EF] R T H
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§ % o gt W3] EPD-PCR % & 2 4 /CFP-PCR % & f4 £ - CFP-PCR
% - A F AR EERERI T A SR ERT Bk B
Fho P WML ERG ERE RS o
B0 TREIT A 04 PCR #1578 il FE B p i w0 22
T PRETA T AR IR A SRS FREF AL
FH O REWH 6 s g 3 FaEiE 8o Y B
416 63 E 33 =48 tH RETLMFPCREAL R 2 55
(5) 37
& - PCR > # 3 3 8- R ey s B Jf ot sk 348 L -EPD-
PCR R ¢ 45 CPC (Central Product Classification ) 4 #f#] & #-PCR i&
FRESH > 2 e F 2 F g 2 - Bk - LD
Tyag s rUh k7 £ 5 CFP-PCR - # € i & 53k § st
SR S Sl IS TEEE S -
(6) ~ i 4%
EPD-PCR $4% % i {5 5% L #7% P Fi#s i PCR % % o4 »c8p 7Tk fadd »
Tk iEeflE An M TR 2 i Har e | § BTl BT

FrAFRIBEI G ORMTRLEF AR FALALIEZRE

228 2 5 CFP-PCR 2z { #7425 ¥2 EPD-PCR { #7425 4p i » i= 0 1 % 4p
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EPD-PCR ¢ HBjtrt f € 8 7 rd@ et 8 L AT2 L & 2> AR K
WER TS MBE A R FE A 4L ¢ 5 CFP-PCR Rl Ed Bhigind 3=
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23 %

it

EPD-PCR ¥ CFP-PCR P % & 413742 K 4o #7it > B K> A "ﬁ& 3
AL R e il s P ETR P B E o e E T AR A AR
i gy - LehAR g 0 EPD-PCR #1 T ARA ¢ 37 BIFE | 47 dnfd &
(Initiation phase) ~ # # F# £ (Preparation phase) ~ 35 7 ['# £ (Consultation phase)~
$# /887 2 2 Pk B (Approval and publication phase) ~ { #7F# £ (Updating phase) ;
CFP-PCR #|2A2R F ¢ v BIFR A4 E B EIFE P IFR - =&
FEgc» 52+ » CFP-PCR = BFFE &2 B ¥ ¥ & EPD-PCR v v B FF £ o

pleb s T fd PCR % B AP (i 2 e o 9700 5 BFIe - A &4 B4 25
#7F PCR * %P> s §F8MmLE iRz - 55412
P F - Fr L pREIER O BRI RN D E T R NP e e o
el §F SRR R RS 5o FRALE B A SR Gl R [ ETRLRE
BB EO> T2 EFRMIFRTR AT EI R L - Bt )t
11 B o § % EPD-PCR $* Hcif W b f b ek fvs > 5 - pedediss it o 7]
B RE H A o B AR AP 38 5 @ CFP-PCR R4 E 2 &
FWREZR A BE- P TR R FRT R - M A RaR
I~ REFHFR T FRRR
LB R H 4 Rk da b
F ' ¥ (Carbon Footprint Label) » * Fiat # #: (CarbonLabel) 2 s £ 22 & #

(Carbon Emission Label) » ¥ - &% mign 27 ~4 2845 (FIRI%) 2 B
AR PR E 2 T N Hia s g - BASKAPPE S SEL RS e
BE P HRYNACEITIREILGED ENETEAL TRTF M LR
FAZF bR F 2R o TR Ko B A SRR R0 v &
Bl S R R RAI R AR A TR REE 2 2 SR PAEA SRR
B R T AR B B - FRER LR R A 1T A SR R TR SR R
ARG 5 B AR o B RFCHST 2001 # #7 = eh Carbon Trust » % 2006 # #7302

46



Foh M RE RS
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HE TR A SRR RREP o B R LA FE A SR TR

) ez

AR SRR B AES R T A S T A SRR ek % 2k

E o

MEFEERER v E L P A ‘iﬁﬁl‘%j}@?l‘ii/""‘ﬁilh% ek
FPEBREPAPMARE L Fauz i > e FHASREROE%HRT L 3F IR
FL A FARALE i REE T T LA EF R SRR E RO F
SR o @ AR 2009 E B e TR E 4 AR S ] 0 B
AR TTR 0 a  MARA B e Fd 4 TR A O RIR A 5ih
MR R E S MREAROAT A ARG T B SRR R 5 5

VR TR BI04k 2k https://cfp-calculate.tw/ 0 BB FRLE R H B E S B F =

c AT Fwii iR 4o B] 3-17 A1F o

2 3 4

ERAmtE o b ;:ﬁ?:;}gﬁ . AESRRsEN .

ERBHRIRA BEME M BEHHE BRI

Rl 3-17 s R Rat ¥ iz
(F#% %k : https:/cfp-calculate.tw/cfpc/Carbon/WebPage/Process.aspx )
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Carbon Footprint

. KREFE - BIR Taiwan EPA

B 3-18 o~ &t R f e s

(IR SEEE S i R S S B T e 1
| A& S RehikiE o k*éwﬁwﬁ:
...‘ | A~ A B2t SO 14067:2018 & |
o | R 3096 — % % & $hf ~ 70% — % #cif st |
| Sapn 1302 & 4@ bRARLI |
| 454 F 8 A% |
l BE, 5% GEA R, |
| e |
I {#5,35% B 30% :
CO2 '
| |
| |
Carbon Footprint | |
Taiwan EPA I |
| B3, |
| 25% |
_____________________ | RESNLFHSAAHRSE  HLLF |
| #4272 0000% | LRI © A AT & BB S |
| il Ii’&5$Wﬁ¢3%%ﬁ#ﬁ%°ﬁ%:
: % | AE GBI BB TR |
| http://Wwww.epa.gov.tw I — R P E - I
o ey N P DS S WV SRS |
B 3-19 & gt L g4 b
(FH KR 2SO RRE A SR R ERa Y R BN
2. RRERPIREH

EY Eiq’wkra f#é’h;gﬁ SRR TR Ik o %ﬁ ek G A2 B RsEY P

DR CEEFMERE S HIRHASSES R B HERG P H AR 2
B AIREF B R E F MR 0 B TRE S0k AR 2014 & Ao
T ¢ £ 1% # (Carbon Footprint Reduction Label) » * 5 & #% # (Carbon Reduction
Label) ° ¥ GFfsthait * g2 25 BT EP AP FEFE 3%M ) » 5%

BUEE T IR R Y R R AR T R 2akeg i 2
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RRERFIE VIR ERERZ A RF URERET S ST AT 252
HAKWHEA SR AEEP L P A S P G R RS T
miﬁﬁ&&%ﬁ?$%%’@ﬁﬁﬁﬁ%%ﬁé*ﬁﬁkﬁﬁ’?%@ﬁ&%
g e HRFE 3 PERERZ FRERLASRERTFEEFRSTE
DRRIERZ A ST R F MR R o B Y AT B E R TR
WRE G 3% d Bl 3o i § 403 7 LR AERL RARR 2

#
A& WHFEYT LR EF GREENT R PFEN S Y F 20D

@@@@Q

EIEFED . EmIERBRRAOELREED

Since 2020

'5.,_\5, BT A : ERERRRE S TR WK

B 3-20 B X R AR E Lk
(TR Rk A SR IERE A SR PR R R R BB
2 fsﬁl\{)ﬁ'iﬁi&-“: #1322 (Low-carbon Recycled Materials Certification »

LCR)
https://www.lcba.org.tw/article/?article_item_1d=287

1. WARERE HIR L B st R R

B P P iE +1 3% 2 (Low-carbon Recycled Materials Certification » f i
LCR) & iy p sedvaz Ay o D Mpt (MEzp) EHAEREP (U7 H
FE P )irdk ez A3 Lk 5t LEBR (Low Embodied-carbon Building
Rating System )#7 B 3 er22 4% 4] LCR ¢hi & p e 2 57 H2 L [ * ~
ERBEPAERREH SR RF R AR TS LEBR ARG
B2 kyp o X AT NI E AL ek U 2B 433 LCRAIR T #F AL
LEBR ;=% hiffe” $ 44 R #HRmET L@ ¥ a4 $ > & 4eif LEBR

49


https://www.lcba.org.tw/article/?article_item_id=287

'iq“;

CRERER I A D Y- LS ST )

SR E PR UFE - LEBR 3= enpEan s &L gr - &4 o ¥ 4 LCRILE
TRFHBPEHBEFEEARFLILY LR 2 T pREH S
o RGE Y A FMp it o et R RSE FE ASK o LCR 23T R Al

o

1L MREREHLRPREF T FI AL SR LW S AR RS
Beragpa A2 mp gL A8 -

2. MAEERSEHBERIEAZRETI VISR AL A E T ¢ ko
R H B FEHE A 2 AR E R E N RE o def B CRRRE
FEAFERIIFOEASN L L EV D PRFERAF L TAT 2
RANGERIRERIL 0} ¢ 7 ARRPRTET RGP o

3. BEHE AT S Mp 1z R > © 2% LEBR it h Y ¥
B2 3@ 7 ERARPRTETE PR o

2. MR BBREHIDLLNIAR

#-LCR 2 £ 1} & ﬁ&n—*i* FEi¥? LEBR 3% dovk2 38 p 4R B > 4

SRR PEBHEARE FY LEBR R R A M P 2 7 4% LCR

THEX 0 B PR 0 LEBR 32 20 P AP 5 2 2 £33 8 (LC) & ABRI A

PERE- R g1l TRERRE (CL)~ 88 (C2) 252 4

(C3) LR L (C4) m b BFRFRIFAZ G E O -

Cl C2 a3 C4 TCE

[ bR £ RS EREE

Raw Matesial supply Transport Manufacturing

A& R

Transport Total Carbon Emission

LCR e & i 250 (1-3) 35 2

TCE=C1+C2+C3+C4 (1)
TCEs=Cls+C2s+C3s+C4s (2)
LCR=TCE—TCEs (3)

#d ITCE: ¥ k3t B vk Bt g (kgCO2/# i H i)
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Cl:¥ g% @ik s g (kgCO2/7 it ¥ )
C2: ¥ Gk RAER AL (kgCOY it B )
C3: ¢ FRfladrsm s g (kgCO2/s it 8 =)
C4: ¥ 2@ msfz pp g (kgCO2/# i ¥ i)
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B

KR RO PR R (kgCO2/# i B i)

et
B
1
=
=\

AL B B2 s B (kgCO2/% it ¥ =)

=

C3s:

FA"—*
%
s

< B i P Bz g E (kgCO2/# i B =)

C4s :

F)ﬂ
%
W

B FEE2 B R (kgCO2/# i B 1)

=,

LCR : ¥ F-% 2 jppif & (kgCO2/# v ¥ i)

Wi Cl~C3 2 2 % B fcdf o T Rp W ER S =2 % A
VHZEP ¢ FHRETRER (ZFARER) 2A5RE 7+ (EPD) 2
A& 2 ikdp ISO 14067 £ AR EFPF AT PE R 2 %E2Z A & o d 3
WA S EAGE D H R EdE - ko Y e PGS A &
MR Y 27 FE P2 LCR - rdAp B384 (C1-C3) o
Bpie T8 > T 5 LCR Y 5L 7 ob - C3 35 2 A3
SHEARTE L 2 PRE > BIA SIS D o C4 LB R TR

BRI o F kA A LI B B A T R R
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(1) Creative Energy Homes at University of Nottingham [20]

FTEAFARR O BARTRRE B B20FES LT FAD
Frul E AR A TR R~ F ORBI R IE SRR R DA RTHN o
AR AR S BRI PARR PRATIe R B TRz > T gL S R
FRRFITEANR LD B G FRFE I BAR SRR RE ST
AR MR RT A LR B AR p Rk oRi A R ROkl
ST AR G o TR A ABDELR GO ERA P E RS
PR BT R R R BT FERRERS T F L AR B - W

& iy P o

F3-21 %7 5~ FLHRE 6 RAFTRRS ERY 2 A FFH

(2) David Wilson Millennium House [21]
Creative Energy Homes £] & it 2. Rei3g p fr{ 7 g @ 5]-L & @ %’% d David
Wilson Homes = @ ¢h§[ 4 T #11& 2 70 David Wilson Homes ¥ - Bz f b 0%

Boo @ BBAER o Ao T Blor 0 B e JEAAI BT A SR BN
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A T S TR il o AIREE R PR 4p B H LA
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PeAlh 4 T L5k 4 3 T8 (helical wind turbine ) ek 4 i #ik

i DA P 7] o

Lk
1

g

T
(dm
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B] 3-24 David Wilson Millennium House & "% ]

54



¥ =
o )

T ORMAIR S RS
BRER AR AR EPRTRFLZ AR EFN EHFOER
A B BT RES AR d R RRAR OB RER I LY S H
;EHF,’:? oo

(3)BASF Research House [22]
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P ie 4 & 1 o 4B 3-25 HroT o
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SN L °
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EXARE

B] 3-25 BASF Research House £ # &t iR % $io1 & B
Expandable polystyrene (EPS) 4§48 iFiF #4421 5t > 22 A ¢F B4 £ 454~ - BASF
TR RAFEME PR ER BASF Research House & *

b

AR R
i# BASF Research House =77} j& 2

B Eeh U i3 0.15 - EPS %8 Hil 2

55



§ B I 2 Aot L LR

=
|
(-
=
3
R
kg
=
n—v
Pl
,‘rn
a
=
]

@ HTIFHBEEILIRIM RTINS RER o 2R L 8-12°C AT

BLRFer R TRFSE A FRAR AT ET G AR TP

® jp %41k (Phase Change Materials » PCM)4§ & P 454 © SmartBoard™#p %
PR BT 2 E RS AR Y TR BRI v T ATH R T R
FMEPRRAEBIGR A R RS RS R fein 4L 0 I E

AT g R R -

R
|
|
1
|
]
i
.
2
.
!
14
"
:
'
3
-
i
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LT HE R AT A
(1)Zero Energy Building (ZEB) [23]

ZEB =% BCA Hfup > d F - &= £ B nd FeaEa & 32009
E107 & ERT4el 5 - BRRBRAER - 2B RBRFIHFF CK3E
fefFiR? w c ZEB eecig§ 8 B P - LTS MG ERY S S AP
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B 3-27 #74v#L Zero Energy Building (ZEB)
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(2)NUS, School of Design & Environment, SDE 4 [24]

ATieH W2 < FehSDE 4 %5 374l d g 21T L3y - &
EFE L EA > 52019 &4 Green Mark 333 % Platinum  ( Zero Energy ) »
E AR T 60.8% o ZERA KT R - B 8500 F ok R S EPTE -
SDE4 i Gk B KR i 28 v Bitanad dB- S HBa g
P13 - kPTG AR M R/ T A2 P A RF
@ F OB RIoRAGE PP E AP R L
SDE4 i & in d 2 4 4FJ
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B 3-28 #74c#L NUS SDE4
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(3)DBS Newton Green [25]
FrécH b B A F D %30 £+ ¥iE A DBS Newton Green @ = #
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EEBAiTL R L T 79 & %45 | (Green Mark Platinum Zero Energy )
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{ii;}j;:d_ 22 ‘fr’)'@?r v B-A F A AT 6 KR
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