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With the rapid development of global economy and technology, the Earth's ecosystems
have suffered severe destruction, leading to a continuous increase in carbon dioxide emissions.
Consequently, serious issues such as global warming and climate change have emerged,
accompanied by frequent disasters that pose significant threats to human lives and properties.
Taiwan is currently facing the challenge of global climate change, prompting the government
to undertake major reforms aimed at improving past construction practices. The goal is to foster
the adaptation and integration of buildings with the natural environment, while striving to
achieve sustainable development through energy efficiency and carbon reduction. This
objective should be a matter of deep consideration for construction professionals.

Expanded Polystyrene (EPS) is produced by using liquid styrene monomers extracted from

petroleum, which undergo polymerization to form solid polystyrene. By incorporating a



foaming agent, EPS is shaped into block-like products. EPS manufacturing involves processes
such as foaming and fusion, resulting in its lightweight nature, high buffering capacity, excellent
water resistance, self-supporting structure, and superior thermal insulation properties.
Additionally, EPS offers the advantage of easy and rapid construction.

In Western countries, Geofoam, commonly known as EPS, is frequently employed as an
alternative material for soil backfilling in civil engineering projects. Geofoam primarily
consists of EPS. The main objective of this study is to investigate the carbon emissions during
the production and on-site usage stages of EPS and various building materials. By utilizing the
SimaPro life cycle assessment software and carbon footprint assessment methodology, the
research findings indicate that, in materials with a volume of 1m3, the carbon emissions from
reinforced concrete are higher than those from EPS. Moreover, the impact on human health

damage is estimated to be 17.19Pt.
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Bl 200 A a3 1 1R AR B4R S 2 F 81 A2
EPS g1 o c AZBS0E2 e > d &p A7 A HAQE 30 E 2142
S (JFAFEHE 2008) £ 1 2018 & > p A= AZiB 6,718 F 1A% GI* 1 E 0

H*

ek

H2H800 F =G 2 e o

233EPS *t#u= 2 1 42 *

EPS % P 3t 1950 # » 5 % 1960 & 73 e 7rle 7 B j- oL * 20 K (55 A
TG AA P - OB IRATLE b L2 ERERTE BEHER
BSR4 G T TR RS H Y 0 1970 &30 Wfosnd b prie (7 EPS S 1
ZE* 3t 2§ 1 42 (Horvath 1995) @ € &2 248 5 1972 # » R 2 g AT T F
% % (Norwegian Road Research Laboratory ; fi e NRRL) #-EPS = 7 i % 3+ idh ;% 42
(Flom) #%éliﬁ‘?t,ﬁf (Aaboe > 2000) ; 3% 1 4235 (£ pF » lﬁiﬁﬂ?@ﬁ;ﬁq@;% VIR R
¥orEMRADFE 10cm 23 Fikn ot EPS AP A o 2 F 2 2 S g o
1972 # 3 1991 # 2. F » =g {72 120 #ig a1 427 @ * EPS % & £ 35 5 250,000
2T PR ARG R P B RRE T R EPS BT MR ¢ &
FA0RE > Ryp ik G Z ek TR AT CEPS TR wH MR R AT *F i
1M P AERIRET B S PMRIERFLAREEPS * g fra
Mz Py v aALAR = 2R LR HHE* NRRL2ZFZ > (TR EFraEpile

%% (NRRL > 1992 ; #8540 % +hF| & » 1998) o
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234EPS*t 4 2 12

T 1995 EH-EPS RF 1 /2% 6] 0 28K SR AT INE A SR E SRR
— JEo I AR %R K 25kg/m® 2. EPS Hu8 o ¥ #5Fe 10cm 22 RC 4+ 2 H A4k B45 »
MEAIFEIE - B R 30 % 0 B3 0 B IS R 2 RREE N EE 12 21l b3
FoRRFLERPHAR (KR 1999) 5 A AERIY S 10 % o dedeif X iF A AL T
22 PE PFEHLIYL 6% pLEh IR ER (5 1997) -

2ERE - RHFSAEFEAD P L2 B B 212 9757 02 1999 £ 10 ¢ i
fFeciE 147 HHB EPS #3212 Rt 32 gd > 4 %ﬂﬂf H.driez 2 N ¥
2000 £ 9 7 F AL FHEH S 2 BB T LR LRIV H g 2 TG i
* %R G 25kg/m’ 2. EPS A 4z R deieY LA BAFE 2992 2% 0 5204 2

T B4R wHE s Eig* 2440 2 3 22 EPSHAE 0 B E F 2l sE 2,300kg/m?

2w HAR 0 B E ) 5552 £ 8 (5 a0 2004)

Bl2024 2% ¢ Lt 245 (3L F > 2008)

fr

She

FA 2002 EF A RN EPS 122 142 s T A A W E R S 0
EAE 0 I AEAR Y 2 EPS MR 12,105 2 % 2 € 0 4o 213 #7 5 EPS
B D20 (o #Fiei ) A 5 20kg/ m’ o FURG A A 1.O0kgfem2 b o p 1R

6oL E SRR A A PEIP R (P F R 2006)

15



& B R E B B R AR

(R 1
e e

[ AR [ ] .

' AEGEER S BEA LA
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B 203 W £ - B % - AT 27 LW (i 30k 0 2001)

Rz a A E02020F k%1 TREIELETSHBaRG FREZFES
AR ARG IIEP G SHAFLIE S FP A R1IACPBTIES 1 M
IR EREIEIR P REREAEI R R EIc BB JIERIZ LR BA
dem 2. EPS» % A& 5 15kg/m® > & i * 866 = > 2 % 2. EPS %48 » EPS .8 % ¢ *
R BER G Si R F T U kR EARY BB BT R 4R 1.5em PE B & A4cB] 2.15 #f

- >

FoRFREKAHREE X IERETWE 175 H 0 A S RIS 267 -

16



EPS 4 3 & ] B

EPS 2 B R ZE'% 4 5h e B3Rz H

B4R 42 A FHAERIEET B XA TRBIFEZ 142

Bp #-EPS e # *r 142 F ek BB o dem R B0 XX P RE ~ s 10 LS Eed
Bah s & KA FRR R EP R o~ 2R L RS 114 S (6K200) siaf BLifs g4 2
2018 £ 212 4 W F FRPRF L AEIE AR SR EPS ¥t Art 2 F 6

4ol 2.15 #75% o
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SR BEL % GER

ca'
BF O G ABRIREN B E(—) ~
(174K+439. 648-174K+461) U aruzanse

i F BB R

B 2.15 Wp &* EPS >t 422 % )

%%ﬁg%am@p%@,gﬁimmi%Usﬁﬁ‘&ﬁiﬁ$6ﬁézm,i
£ 5100 2 2 pG Wz W 1T TR T AR LT AFR TR A

A FH T T F e G F RS I 2 R RS R R N BSR4 > 1 fe

2022 & 70 P g R heB 2,16 Hrom (ATAY S R L ARk 0 2022)
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23.5EPS 47 M * ¥ AF
BB g B EPS 2 7 4vd 239757 » W T FRA4eT

% 23 EPS4ph =~ ;;Je

HE 7 E30 %

#1e i (EPS)2 A Wig & g 4 1% 2 0 Rk s 4t

_ 2012 334
x
B3 EHh(EPS) ™ T Re A 2 T A 47 2295 1 st vt 2013 MIE &
cEEERF e FEPS) T L 2 2014 F
B 1t (EPS) * ¥ A s ipti bt LA g 2016 LS
@ 4 ARG * 3t CLSM et 2 7 f7 444 7 2022 =+ %
24 % &G

EARCECE R TR CREIE IR Y BinlZ F3® > ¥4 1969 & Coca-Cola = 7 %

L% ® ¢ @ $RF7 7 Fe(Midwest research institute, MRI)¥t 2 % %2+ F & (7 a0 hie * 247
P 01980 #E Az £ Fac RIVETF B A F QAR T AR 2 £ F 58 (Energy and Material
Flows)A 7o p 1990 # 10 kv 3|7 B FFAAL B A DR AL - e BL
R FS LA e BT (AR L BE AP A ) TRCREMRA T

(£ M)~ BB R{oiids & D3 L %" (Poritosh Roy > 2008) -
FEEE e *i‘« (International organization for standardization, ISO)** 1996 & B 45 =
ISO14040 i 742> Ml g frliGE e (74 &Y FHE AP e Fimmiegd & L3

PR d 2002 # &R BE € TR D GEARE 2 2 A 2R B (BRI 0 2004) -
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241 H#2 GFHTR
Atz 4 & 9 3= (Life cycle assessment, fif 42 LCA) % # % k5453 82— > d

Foftd & flig s HAE R PR R 2R ] & AR PRI R R RS

B2 P WL THEF T ) 220 27 VAR BRPETE o 2 bkYT
B L MR R 5 A LT T B o F AeB] 2.17 Aol

CHL AR B
ALz G R T A AL 2 PRET A S AET R F R ENR F A

8 ﬁ%] = ,']é ﬁfﬁ?‘l”Tﬁ 24 /}J HiRE o

SR LEEI P TR A IPE S PFERE F T BRI AL T A 2 R RRE

SRR s
R R ER R R L I A BN P BN i T B ee SR I
B R GG A
dp ol et E )2 R R i KR AT e R gAY TAL 2 1

ERE PR I

I~ MR P LI B
TREFHRTEZH2Z 1B TFIRELE CAE DB ERRZIREFL 0 F

BB R LRSI R FTE LA A SRR LR BERA 2 A
-FLIESE P H ) I “,% Wb AT A REHREE L T d O ﬁi#‘r“,% fRRE 2 AR e i
AR T o Mg 5 S EPS s RGEd RHAE WS T HE o A QBT f A S
Fhn g e
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B EEEE BIESEET EEHEFEA WETEIEE EEEEIRE

Bl 2.17 14224 &9 L BT LB (M2 AP > 2016)

LCA 2=k FHe P R T~ B a2~ 47 =R B R T e 1 E > L1
BpFwmp 4o

— ~ ISO(CNS)14040 #,P]-P #%f- 4 &% ¥ (Goal and scope definition)

REL2 DT g RGP HRfcERE T R /*Jcp e I e
TR VR g ERA AT EE PR YSRGS A BR DTN &
DAY 0 A SR B L R R T LA R A2 4R
AR ERERPE LA PITR &R RSB o AT R B
THERIFEFRE 2 Y FRAREFR LAZES -

= ~ISO(CNS)14041 # &ix 4 % » 47(Life-Cycle Inventory: LCI)

ERANHBE AR LA ML TR B HR LR R BT AR
P22 AR AHRER CEARY CAECEAFATEE BRAY RILIER S @
AFERARFLFL B ha T 7 RALPEE-IFES 2L -

= ~ISO(CNS)14042 2 & it ¥ 7 ¥ =15 (Life-Cycle Impact Assessment: LCIA)

4 EFHEFE LR R ERE LT RAEGERRE L 0 P AN R BT
z 2 ,waA»;L VRS- Ry xnﬁ;,,\*ﬂbqg,\ o SETAC #-H ez o 5 & #git ~
PRt B R S H I LG B BT I R SRS FF G (P R 2004) -

2~ 4 i i f# & (Interpretation)

Rabhibartfia o pr2 Feil RO iR 5 - 12

g_;ﬁ‘—gziﬂ}'{%% = VB’L;’E’@ * nf\l:r” °
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gw&ﬁ%ﬁ@ﬁy@uggfﬁﬂﬁ%oaiéﬁw?%fﬁéﬁ?ﬁ’iﬁ%
SimaPro ~ Eco-Report ~ Do it Pro 2 Gabi % » £ fr#8ie (7 vk L o
- ~ SimaPro

SimaPro % 7 Leiden = £73% 1990 £ 4 7% > M7 & K AR% L 4%
Fioe* 22 bEYTERGHH SR 2 Gk LCA 2 BH > LT E 2

ST T TEAE TS SRS AR

W
ab

B2 M FHE P F R

FOUPER A T R G ER A (T I 2

=
@

PR R A 5 o S 8 3
¢ 4o (2 300 2009) ¢

. A 522 6397V et i ki sz 4 & o

2. FARA S THRAfELFESCELT R LIFLYE o
3. VAL RN R AN R -

4. $U BB EF LT A1 T PR St 220 .

50 "SRR N ko

6. Vit His g irE B TARRE o
= ~ Eco-Report
Eco-Report &= HE 43/ WA L iR # 2= il > N&A R ER
fi* A &2 ich% 2 BOM £ > B2 52 4 ey 24 - I8 - BRRIRFEZITLE

B O EL R BF L 0 LA iRk R 2 o
= ~DoitPro
ARIFIREH B G DT ITL 2 AN NTHELEAZAR
LRSI RETHE %~%4~$%%W~@%E%‘%ﬂ*ﬁﬁﬁﬁ‘%%?
.q:,
B

BiF v @fmking g REFPMER K TE - DoitPro #ifg £r- 55 5%
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243 2 GEHFHAPM 2 RV IR
RpPwg MEAL G240k 24 77 > FHE %~ § o AdE

WM1fez - §F PP RETE > WAL FEeT

%024 2 EFWEEAM T TR

Ry £ > f’riﬁf
REFEZF PR IR AN LY DT . ’
1 ge g (BPS) M % *0Bs S 2 A4 4752 9% 1B L R 2013 IR &
N R L ES - 1F LUl e
{dmiﬁpw %d%%,%méﬁﬁwfr 2015 7 8
PAHZERCHEEE AR PREITE
RFGEANFFEEREPLZR27F 2015 S
B & BIM & LCA#cdp2 p* 773 — M s - frd ¥ )
e BIM % LOA Sy 2 o 223 = 1t d 2019 i

250 i IR
2.5 B B g*

d W AFERAR P ERPFREP FET > BE RGNS L R LR
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EFREPZE ARG RFE By > (VY FASSRIUPMI R " K
AL TR P 2 S AT F o s K (Carbon Footprint)i& p > 2 & X_#* (Ecological
Footprinting)(Waciernagel, 1996) ¥ 42 € & 5 £ ¥ oA 52 A FF 0 F R L G310

ERAFRAZETFHE R o APROT - B FEROE T § MR R
B2 RGN R F A T F L R S p s R R AL

A MEPEEFM B TFENA G5 FHMEE - 2P EARETF M

x\"l
[
A
\-‘

2 P - B g R PR TR R BB L A BRPERF 7 G RORL 2 B B &

2ACEEER D IR X R AILS P eer A S 2 08 3 F e R (8 g 2004)
REF 2 e Ko Rl A7 AL THAME AR T e sam

TR/ RER ) B s ke e

kg 2006 EHNEZTFHRLEZERE 2 2RGR G AARTFLF G ¥
®

BAE R FRAH AR FFLES SRR FELAFFEF P RF TR D

&
¥z B MR FR e F3 2007 & 7

&

r
FaE s B ERERIRL pRRE R U A
VEH R TE R WA 2 1L R £ 4 0 2008 &K D E 1 ARE R AL

5% o fFrcht 2009 AR 2 7RI E RIS § 0 T i B R G R AL

e P

EHL AR X RERS 100 £ 5 P ERRAE A SRR E o 4
£ 2577 (B L Fc2013)c ARBE Kt B iRy (TR REE 99 EsfF o0l A
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BPRIRA AEHRF F B 3 - RE2EE S E o I A S8 IRIAE L R
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;\.p’; T)ﬁ r-r',: ruen EbE Lo i I‘F"l:ﬁl\iﬁ?ﬁ’;‘p 5‘5; ga «U'E ¥4 51:

gnk

S RS

25



2 -3
NE e ZURLERE

B~ R fod i AT

3 25 ARA &

gy £(CO2e)3F 2

1

EEFF

2RISR KA B 4 5 8

—

m

2015) -

B
4 & %_I&

DR RS R RS RAE E CE e e A RE

,l‘ /Ué?‘m?‘ L’?’F’i— E’—P\iﬁﬁ J:‘lp

#

B Rl(7 Feka Tk %% 0 2010)

kil o i
TEASD RPEERE > 54 A
SRR TD -1 HAEPEE O TR YA Sk REIT
Bl 2 R Y .
FREEZX EFHRA T IR
\

el

FLE e - A SRR 0 T

TLLﬁQo

t\‘:gr

P 2Es L E

DR RS el BLINY, $8 Q€ L I
FHREASSCE 2 B o

N

TR 2 EXPFELE S e BRERE
1”)3 E{iﬁ’ﬁ LIF’E& };@Eﬁp:\.} f—'?"
G eng BlfFfcid * 1 H s R 2
-

iiﬁ—» ;giiﬁ_ﬁ;mg}z‘f,

A EB R G L Rp AP
C S R SR ¥ SR ¥ - Yl
ool Befs i s e dh i BE R o

26



3 lpi /n'-ﬁ

AT RUEL AT ‘T"pxﬁﬁm AR R X ANFE G EPS P R R * 22
fé“_é'}-ﬁ'-_ﬁf s B-HE 8 m o ,3?:;’,5_6 Fr A RpFEE Y :I—a—g;::b%\@])»_L &
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PR R ke TR ERE R A AT L A R T L F T ER
- ~EPS 2 2 A jLac g bod W LFF 2L

50 EE - - A R d

28



LAPAHL SR FEEE 0 F A LA BPS RS0 1 R 2 AR
WAz g A e RkE ik e

=2 iW2 AT BPS WP % A 20 5 o AP BERE AT
RoA LR F R Bk T4 R d
BRy A RAREBE vk R4 T Y 23 Rk 2 27

Bk palich A 45 R 4

3.3 SimaPro 9.4.0.1 2 &¥H= HKMH 1
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% 31 ¥ A2 &Pz gtk (2 4 2009)

e RgIE P EcoReport v5 Simapro 9.4.0.1 Do It Pro Gabi 4.0
FHEEE EY 4 v e
R AR 3 } L L
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5 s - ]
Ble Edt Calulste Tooks Window Help
D+A [m] .
o Lk 0GR = T} w @ W W R E |
T L0A Explone B
Wizards EY ~ | Name [unit  [wastetype |Project [ status | Hew
Wizards = Agricultural EPS kg notdefined EPSEAX =
& Animal feed XiE kg notdefined  EPSEIL & Edit
Coaland scope Avian feed E kg notdefined  EPS®R z T
Description Bovine feed E L kg notdefined  EPSE & —
Libraries 3 Market ABREL kg notdefined  EPSIR & Copy.
Inventor; Porcine feeds Delete
y ; et |
o0 & Animal production Used by
Product stages &-Food
Waste types & Intermedate products T Showt 1l
Parameters Oilseed meals
Impact assessment Others
@ Plant oils
Methads & Plant production
Calculation sewps B Plant seeds
Interpretation @ Start material production
Interpretation - Appliances
 Chemicals
Document Links
& Construction
General data % Electricity by fuel
Literature references & Electronics
Substances i+ Electronics waste.
Units B
& Food
Quantities ek
images  Glass
+ Heat
@ Input Output.
& Metals
& Minerals
 Others
- Paper+ Board
& Plastics
Test
& Textles
® Use
Waste v
< > Filteron Gand Cor Cexr | 5
52748 ftems item selected
3.2 SimaPro9.4.0.1 & » 2 #7 &
.2 SimaPro9.4.0. ANZEHLT R
5 o
% He fdit Calulte Took Window Help -
DsA 2
® Ok OB = ta i BB
| impactassessment | Inventory | Process conibution | Sewp | Checks Product overview
=] [Giobat warming % CAYR ML BOCmBE®
g a

KA r———
AR 1

= =T
17 nodes visible of 17

]

0271kg 00625 kg 0521 kg
Sand (RoW)| market| Tap water (GLO}| Gravel, crushed
for sand | Cut-off, S market group for | (GLO}| market for |
Cut-off, 5 Cutoff,S
39967 601E-9 12366
00417 kg 0146 kg
Steel rebar/Asia Cement mortar
(GLOj| market for |
Cut-off, S
11965
992649 kg 334613 184518 kg 163E-8kg 0000232 kg 00115kg 0.00135kg. 301ES kg 0000178 kg
{Dummy] Chalk (Dummy] Gypsum {Dummy] Hydragen| [Dummy) lron scrap [Dummy] Process [Dummy) Steel [Dummy] Waste (Dummy] Waste {Dummy] Cooling
(Calci suspension (intemal Scrap) water scrap (S0 rock wates - treated | weater
o o o o o o o o o

0.1 3= Mults user

B 3.3 SimaPro 9.4.0.1 # {8z & 54k
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=-7%% Name /| version | Project A
- European LC-IMPACT | average pref. | certain imp. 1.01 Methods
- Global LC-IMPACT | marginal pref. | all imp.| 10 1.01 Methods View I
~-North American LC-IMPACT | marginal pref. | all imp. | inl 1.01 Methods Find I
Others LC-IMPACT | marginal pref. | certain imp 1.01 Methods ==
Single issue LC-IMPACT | marginal pref. | certain imp 1.01 Methods Cancel |
- Superseded ReCiPe 2016 Endpoint (E) 1.07 Methods
Water footprint ReCiPe 2016 Endpoint (H) 1.07 Methods
ReCiPe 2016 Endpoint (1) 1.07 Methods
ReCiPe 2016 Midpoint (E) 1.07 Methods
ReCiPe 2016 Midpoint (H) 1.07 Methods ¥
<
Normalization/Wei *
World (2010) H
ReCiPe 2016 v1.1 midpoint, Hierarchist perspective o
This is the default ReCiPe midpoint method.
The ReCiPe 2016 method is a new version of ReCiPe 2008, created by RIVM, Radboud
University, Norwegian University of Science and Technology and PR?Sustainability. Due to
103 items [1 item selected 7

s
% Bl Edt Calcuiate ook Window Lelp
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a PRIEGB E &) in} B E
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N 9@ [EEk =] Gicbal waiming % CAl YR M A BOwE

r.

BEaE &
6 nodes visible of 16

02kg 05kg
Polystyrene, Cement mortar
expandable (GLOJ| {GLO)| market for |
market for | Cut-off, Cut-off,S
los3€:5 1765
71448 kg 24£12kg 14E17kg 118ET kg 000167 kg 00826 kg 000969 kg 0000217 kg 000128
{Dummy] Chalk [Dummy] Gypsum [Dummy] Hydrogen [Dummy] Iron scrap [Dummy] Process [Dummy] Steel scrap| [Dummy] Waste rock [Dummy] Waste (Dummy) Cooling
(Calciumcarbonate) suspension (Intemal Scrap) water (&) water - treated | water.
0 0 o o o o o o o
< >
NTUT IEEM 001 ETH 9401 3 Muli user
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FEAIMP AL > A PR P EEEE o 50 B R e A Bk en
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+ >z

ST T 1 ER S VR R BT S
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Midpoint impact category- Damage pathways- Endpoint area of protection

TR R RGHAE SEERES
Fine particulate matter formation+ Increase i
daFRA H G 1espiratory diseaser
Ozone formation, Human healths o 38 o o HE oo
EERA(AEERE)Y
Lootans i ron Increase in various types of
et cancer+
Stratospheric ozone depletions % ho
85 e SR I Damage to human healthe
Human carcinogenic toxicity+ ABRERE
S In other diseases / causese
Human non-carcinogenic toxicity g 5 B A
PR E3°8 4 T
Global warming+'
SR b Increase in malnutrition
TWater consumption+ AR B
A F
Fres%lwater S Damage to freshwater
Ak EEHE T
Freshwater eutrophication«' ) -
HEoAK LR
HAEE B
Damage to ecosystems«
Ozone, Terrestrial ecosystems )
ELE TGS £ FAl EEARBES
T Damage to terrestrial species
g e L
Terrestrial acidification+
-2 A=
Land use+
AR Damage to marine speciese
Marine ecotoxicity' A AE SR
B EERY
Marine eutrophication«'
T E &AL
Mineral resource scarcity+ In P it Damage to resource
SETERS crease on.co availability~
Fossil resource scarcity+ R AL A FiRsA

fl% 8- g% 1

B 3.7 ReCipe2016 /+A21% 4 B

ReCipe2016 i & #-k ReCipe2008 2 4 47 7 4§ [ S ER- R RS A
A8 G (1) »zkeg it (Global warming) ~ (2) % % ij" 4= (Stratospheric ozone depletion) ~

(3)75 3245 #+(Ionizing radiation) ~ (4) % ¥ 3 = (% #f £ &) (Ozone formation, Human

3

30

health) ~ (5)m%g 4= 25 = (Fine particulate matter formation) ~ (6) 5 ¥ 2} = (F£ 3 2 ]

G

,% %t) (Ozone formation, Terrestrial ecosystems) ~ (7)He# fi& it (Terrestrial
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acidification) ~ (8)i% -k % ¥ % f* (Freshwater eutrophication) ~ (9);% ¥ § ¥ % 1*

(Marine eutrophication) ~ (10)F£

S

4 j& & 4 (Terrestrial ecotoxicity) ~ (11)7% -k 4 &
4 (Freshwater ecotoxicity) ~ (12);% /¥ 4 i & 4 (Marine ecotoxicity) ~ (13) 4 & R
4 (Human carcinogenic toxicity) ~ (14) 4 #f 2L 3% J% 3 4+ (Human non-carcinogenic
toxicity) ~ (15)2 # 4| * (Land use) ~ (16)# A F /& Hr#+ (Mineral resource scarcity)
(17)1* & F ik ff4* (Fossil resource scarcity) ~ (18)4%-k £ (Water consumption) ¥ e
ReCipe2016 77z 2 Eco-Indicator 99 4f % 3% ;8 & 2 s @ 2 304 » #-1 it ffr

PR AR AR IRETE TR E: <y pd d

w 3 4479 3 o Ch it (Characterization) ~ ¥ f& i (Normalization) ~ ¥ 5% {¥ gk(Single

score) % =1 4¢ 4#(Weighting) ;ﬁ d iR g Bdp kP B E

-~ P

& SimaPro 9.4.0.1 ##7 > ReCipe2016 2 # f#cit i & 4t i ReCipe2008 2 % # 17
PWALAT A RAEE R 2 G EA R RPN BHoR 32977 0 @ &
PR 2 D B T iR R S TR 2 R A T 4

ReCipe 2016 » H #tr# =5 g2 4o @] 3.7 #77 o

# 3.2 ReCipe #cit 2- k3 78 57 w|(F 3 & > 2003)

oy M P
T g g BRIGF LG Rl FEG o ea g
(Respiratory organics) SR A2/
TR M s TR ~SOx 2 NOx i 5§ ¢ V3P EEFH
(Respiratory inorganics) AN AT e
i F R B L ,
AR 2T KP LF PR AT S e UV S e -
(Ozone layer)
F iF 8 L. e g
’ F R EERL B = A e -
(Ozone layer)
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% 3.2(%)

5 fa i /g & it O ARE S > R ESFBEEL S K
(Acidification/Eutrophication) | ® J#g +~ € %7 - )= & 4 BBk -
6 A % LACN ENCEE A F T Sl NS IR £E Ay
(Ecotoxicity) A ARETEDT
7 R4 Fl I 2§ ~ k2 DY DREL A sl R T
(Carcinogens) & -
8 dpiE R A L)
(Land use) # o
9 & 4 oL &N F AR BRFIRFH L TRR
(Minerals) 2 FE bR iR o
10 Bl B FPREFEREETZ TR & MI~kg & m’ iz
(Fossil fuels) LR R R TR PR RS E o

N & O
d 3t ReCipe2016 2. = ~+ T st 23 AR HE x> 5 1 * 2 KT 2L FF
Flpt = < T 2 B RS g T v > T % Eco-Indicator 99 2 ZEH 0 11 1993 e

B AR AR RREAE EAREZ BB T FLARE S HY L FF Aot

3.4 #5 o
# 3.4 ReCipe ¥ i i* ]+ (Goedkoop, et al, 2001)
TR L TR
A %8 = & (Human healthy) 64.7

24 fi & S B (Ecosystem Quality) 1.95E-04
¥ 4= * (Resources) 1.68E-04

=~ ;I.,% e %E

d % ReCipe2016 2. I% LR E TS Rd - B R BT E R R E S
d- AP A G AR FFELNARER AR RS2 TR GRT L RER

MR HBRZEEL TS HY {51% A2 e, o L Egalitarian g2k~ Hierarchist
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Bek % Individual gLgL > i ¥ ¢ E * pLEE L Hierarchist B2 > 7 X I § 2 5t

P23 & 3505 2= 4?5 o

# 3.5 ReCipe =1 +v f# %]+ (Goedkoop, et al, 2001)

T He WA F]S
A %8 3= & (Human healthy) 300
24 fi & & B (Ecosystem Quality) 400
T k4L * (Resources) 300

> ~ HIE e
s ) ReCipe2016 2 #rifcit ~ F fi i 2 3= H 4 fE= H 2 2 ARBE L Pl
2 A SRS G T AN IR EE Sy VRS AR TRV RA S

AR EHRE AL R kg o

3.3.2TIPCC2021 GWP100 =¥ 3= = &

IPCC2021 GWP100 & — B4R ;451 * chfe =5 3 2 » 4 [PCC2013 GWP100 = j*
ARSIV S i@’ﬁ‘fﬁ’i#&%if? 'Egéfiiﬁ&;‘c“ ‘E/’/fg-@rﬁ— fﬁi E :IZ,.A}&?‘@‘%_\% %’i:gg\ %i‘?
g £ A LER LV ABRY > - BB T ERE TLER o

& §5 IPCC2013 ¥ & N enbo| 422 GWP ¢ ehf igocfl f i %l 3 ensg i )

4o

ZEV AR (¥ 5 8ILF 0 RFs & 25% P ). (Berntsen et al. 2005) #% !

P}

- B33 GWP #2£4 > H ¢ @ 3% % 26 & chr 52 o (Berntsen etal. 2005) 2 isfd = 583t

-

i NOx Jrgcffrd a Iran- & P E » B9 5 iz A7 AP » #2207 Fr T
X ¥ AN

Y

e @ > Berntsen # ' o 3% d NOx g 4 enf g o F s #-Po it Phican

GWP100 % 7 »7kog B4 100 & > Cy~Cy~ .o~ Cpd 7 5 f8I8 7 4 W e c £ (8
L EEA D T) > GWPy ~ GWP, ~ ..~ GWP, % 77 & 7838 % # Meh 2 ohog (B4 (H = 3

CO% &) #3423 (3.2)%77m © o
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GWP100=(C; x GWP,+ C, x GWP,+ ... +C,, XxGWP,)/(Cq + Cy +..+ Cp,) (3.2)

SRS & LaF

- ER T R R e T TR AR

=

B BT it sy d 535 o
2. wofciz b MK E 2 K
3. NEFFAAFREY 24 bET
TR EEZEERP
BT BT ERL FL TR A H N AR 2 g Y
FREEFARHM G 5 PP A f Y R EET RS R g

B G Rt R E S M A AR HH Y BRI

e : : 2HECFRLERER

2EFM 2RI CE) s 100 & 500 #
oz 12 72 25 7.6

o B 1 114 289 298 153

AP EF 270 12000 14800 12200

daRES 14 3830 1430 435
A & En 320 16300 22800 32600
>E =7 7100
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https://www.wikiwand.com/zh-hk/%E7%94%B2%E7%83%B7
https://www.wikiwand.com/zh-hk/%E4%B8%80%E6%B0%A7%E5%8C%96%E4%BA%8C%E6%B0%AE
https://www.wikiwand.com/zh-hk/%E5%85%AD%E6%B0%9F%E5%8C%96%E7%A1%AB
https://www.wikiwand.com/zh-hk/%E5%85%A8%E6%B0%9F%E4%B8%89%E4%B8%81%E8%83%BA

3.3.3 F W

SimaPro9.4.0.1 # ¥ H =G ik » 3§ * » 32 == Windows & * #2355 o H 2L & %

BRI 3.7 #F

% 3.7 SimaPro 2= % # #.#2 % (SimaPro 4z > 2022)

L RS wH A o
B g

R E D PP LR RE 64 =
T k&L o
B3 4GB(32 )&

8GB (64 == )-

TS

Al e ke > g8

20GB Z /F -
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yrEg A%

AR ERBAL BRI L F LA AR £ EPS 2 A ¥ B 1 i
PFRrERFE R R B 4 &FH TG K Simapro 9.4.0.1 > 4 45 A7 #
z. > 2§ L ReCipe2016 Midpoint 2 IPCC2021 GWP100 > iz & it S it 1 ¥ x5

Lo @A R 2 A EPS R Boz TR B8 & v fidp 55 R 38 2 (Reinforced Concrete; i i
RO) AP 2 B » "% DR 2 poka®2 % g% RF 2 pPcias ip i

Hx—,/);ﬂ/ﬁ R SRR N o S AR o 48

41 B EF R H8P

- AP FZEIHEE R F I R0 0 PR R e TR
243

@
A
=
+
loN
(94
-
o

S AL EIHIE AR LA PR IR GET A BARE EAR LA

FAfE LA A RLAFAR B 1S A B HR* FeaRFL 2

AELGEFL AR TR HBOA KT AT EPER IR ARy
RN AR

@ﬁ%ﬁw%ﬁ%’ﬁ%%ﬁﬂw%ﬁ:ft*?ﬁ%f

T
SE SR LR UL PRI MY B2 R IR G AP

PEELPESTRE Y 2 GRE KR Rk 4ok 41 9 o

-~ TR iR E R0 E R 110 E RAPR LB  F E R ARSI
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“,’f@:#&%‘*ﬁiﬂ’ 2 ZBZERZTFRF R#s 159573821 & drdk 4244 #77 o

_:\’#7

K8 iy & 2kix 108 # &3 110 & & 4P B

5L = 4 PR
R < S AL NP

S FBHERALLE o 2 BRI KPR T 5 121990.00 & > hed 43244 557

N S 1¢

PER R S 4194 AW L - EL R ERE YD

1509.644 =g ; Flgckfie * H =5 kg H ¥ H3141,934 27 o

41 AREHFH
LI g
*RE 15,957,382.1 KWh
* kg 121990.00 &
B A 1509644kg

% 42108 #3 110 £#£2. * T £
108 = ¢ % 109 = ¢ # 110 # T ¢
! *RER) ! *PREMR) ! *PRER)
1 440822 1 387574 1 417598
2 382049 2 441598 2 425886
3 465997 3 426398 3 501778
4 442215 4 301637 4 459740
5 461875 5 317018 5 475410
6 404900 6 430167 6 473948
7 421963 7 463155 7 478586
8 436277 8 466356 8 484832
9 419259 9 475044 9 447174
10 415763 10 508270 10 454251
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% 42(%)

11 439523 11 491117 11 458751

12 423247 12 485644 12 491470

4 43108 #2 110 &2 % k§
108 & -k % 109 & -k # 110 & -k %

; kR (R) 8 kR | [T kE(R)

1 3315 1 3307 1 3470

2 3270 2 3390 2 3452

3 3372 3 3356 3 3478

4 3345 4 3022 4 3467

5 3387 5 2973 5 3483

6 3300 6 3346 6 3390

7 3316 7 3425 7 3420

8 3322 8 3528 8 3456

9 3260 9 3562 9 3434

10 3253 10 3606 10 3426

11 3316 11 3584 11 3454

12 3344 12 3501 12 3660

VENSE VT T
108 & & 109 & & 110 & &

* T E(R)| 519397.86 | * T E(R) | 5193978.60 | * TR () | 5569424.90
*okE(R) | 39800.00 | *-kE(R)| 40600.00 | *-kE(R)| 41590.00
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43 REEL TR TFFITC %

ARG R 4 YR SimaPro 9.4.0.1 £ 1 EPS 2 & BB ¢ Y
BATA 4 2 P BB P85 £ 4% ReCipe2016 22 IPCC2021 GWP100 # f&

R CUEHD RS A L8

4.3.1 ReCipe2016 #¥ =
-~ Y L4
#0454 46 ~4 474 482 R 41 ~Fl 42 F 43 F 44 B g

By oo AT LE N 2T L F R A G RRS e R R BT
EPS #p#*" RC - AL BF 2 H e iEH - gL > 2 2 5 » EPS eh2 5k
% £ 762.36703kg CO2 eq » 4p+t 2. T » RC fr EPS+RC 4 %] 4 860.99017kg CO2 eq
fr 10322518 kg CO2 eq° H = » 5 i 42> 6 - EPS F k& s » &5 2.26E-05kg
CFClleq > @ RC §r EPS+RC 4 %] 5 7.24E-05kg CFC11 eq fr 4.15E-05kg CFClleq  *
KL ROBA 1 6 0 EPS e S0P B il > @5 97.897488kg 1,4-DCB » 4p 1t 22T 5 RC
fr EPS+RC 4 %] 5 101.94197 kg 1,4-DCB 4= 120.72291 kg 1,4-DCB = & (& % A& 7 i 4%
3§ oBEPS+ £ A i engi 8 5 014895875 m3» @ RC fr EPS+RC 4 ] 5 5.898472
m3{e 17491403 m> o 551 #hif » IR~ L F A~ A ERFALICREAT R

ffrasend & kg > EPS 443t RC A~ A{ kB 2 hE 3 -

#. 4.5 ReCipe2016 Frpci » 47 lkg M % %

Impact category | Unit EPS EPS+RC RC

> IREg A kg CO2 eq 3.811835 2.293893 0.35874591
LF 4 kg CFC11 eq 0.000000 0.000000 3.02E-08
P kBq Co-60 eq 0.002232 0.003479 0.002291943
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% 4.5(%)

5% (AW kg NOX eq 0.006383 0.003922 0.00068498
)
WIS A kg PM2.5 eq 0.002981 0.001885 0.000351519
L5 (My kg NOX eq 0.006969 0.004191 0.000690623
AN R
B LT kg SO2 eq 0.009164 0.005723 0.001003391
Aok wmE AT kg Peq 0.000411 0.000202 1.69E-05
AERE AT kg N eq 0.000029 0.000023 6.05E-06
ER oAy P 2 kg 1,4-DCB 2.631065 1.771971 0.44549146
Aok 2 A kg 1,4-DCB 0.020602 0.010129 0.000974251
AEA R kg 1,4-DCB 0.028965 0.014622 0.001609904
AR B E kg 1,4-DCB 0.076045 0.036057 0.00202239
LHEtRRA M | kg 1,4-DCB 0.489487 0.268273 0.042475821
B Uk m2a crop eq 0.005956 0.014061 0.008142803
WA TR Ak kg Cueq 0.000745 0.013108 0.007288084
i TR kg oil eq 1.897074 0.979613 0.081252295
ok E m? 0.064975 0.029826 0.001034579
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100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

HE L

&y %%@.,w@@%#w%@%%@@ S
# *’3“@ V/ @*%—&ﬁw *%v%( #ﬁ’ «ﬁw& @fé ¥
ER A A A At
H . And
% o
% R
%_f&’
Lok 3V
EPS =EPS+RC 4m#hRstt
Bl 4.1 ReCipe2016 Facit » 47 1kg L2 %
4 4.6 ReCipe2016 it A 1% 1kg Hl s &
Impact category | Unit EPS 7 7
DIREE kg CO2 eq 3.81183520 2.72115280 0.07408105
LI = kg CFCl11 eq 0.00000011 0.00000118 0.00000004
PEELLE St kBq Co-60 eq 0.00223205 0.22638292 0.00380378
L3 s (A H kg NOx eq 0.00638262 0.00777020 0.00042841
B
m A A = kg PM2.5 eq 0.00298144 0.00553468 0.00018036
5.3 A5 (F kg NOx eq 0.00696943 0.00796152 0.00043476
i :‘:‘E} /" 3’_‘“
EXo Nl kg SO2 eq 0.00916375 0.01232466 0.00039684
Aok d g & kg P eq 0.00041059 0.00138427 0.00002432
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% 4.6(4)

AR AT kg N eq 0.00002852 0.00010255 |  0.00000148
E 22N P A kg 1,4-DCB 2.63106520 6.73934210 | 0.47526981
Aok A kg 1,4-DCB 0.02060213 0.11083784 | 0.00199026
B A kg 1,4-DCB 0.02896548 0.14721156 | 0.00287513
AATR A kg 1,4-DCB 0.07604466 0.45503328 | 0.00452785
A AR R kg 1,4-DCB 0.48948744 2.53205820 | 0.05830244
BN i m2a crop eq 0.00595627 0.06283023 | 0.00321684
WA T R kg Cu eq 0.00074479 0.00680506 | 0.33872111
it F R kg oil eq 1.89707370 0.83259745 |  0.02062407
Fook g m’ 0.06497480 0.03263660 | 0.00028606
100%
90%
80%
70%
:’aa 60%
B 50%
R 40%
30%
20%
10%
0%
SO N AR R SO I S I QNP S R . 7
R o s B W O o R R
o L SR AN &
%ff%“ o &

®EB
EPS = s34 %4
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] 4.2 ReCipe2016 Fpxit » 47 1kg H4l % %




4. 4.7 ReCipe2016 #Fpciv 247 Im3H i % %

Impact category Unit EPS EPS+RC RC

>rheg i kgCO2eq | 76236703 | 774.69492 860.99017
LF kg CFC11 eq | 2.26E-05 2.88E-05 7.24E-05
LI kBq Co-60 eq | 0.44640936 | 10781912 5.500664

L A5 (A #iE | keNOxeq |12765248 | 1.3224531 1.6439515
E)

TSR kgPM2.5eq | 0.5962886 | 0-6272081 0.84364458
LF 254 (¥ 2 | keNOxeq |1.3938863 | 14208374 1.6574948

BE & AL

Be B ik kgSO2eq | 1.8327499 | 1.9046734 2.4081373
ok w Y A kg P eq 0.082117599 | 0-076934288 | ¢ 04065111
B YA kgNeq | 0.005704851 | 0.006807837 | 0.014528738
RN kg 1,4-DCB | 52621304 594.08385 | 1069.1795
Aok EE kg 1,4-DCB | 4.1204251 3.8976474 | 2.3382033
BEd AR kg 1,4-DCB | 5.793096 5.5519303 |  3.8637703
LR ORA P kg 1,4-DCB | 15.208931 13.914532 | 4.8537361
e TS kg 1,4-DCB | 97.897488 98.403049 |  101.94197
B m2acropeq | 1.1912537 3.4851879 19.542728
T A TR A kg Cu eq 0.14895875 23167642 17.491403
E TR kg oil eq 379.41474 356.36358 | 195.00551
Fok g m’ 12.99496 11.680964 | 2.4829904
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100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

HE L

) )
o g N D O g g n e N g
%_@»%4@%@,@{%%@@&@%@%%%
A R S \jﬁ? &
%’__@* @,\,]’&‘
%
L& 20
EPS  EPS+RC m## iRt +
B 4.3 ReCipe2016 #pcit » 45 Im3HL % %
4. 4.8 ReCipe2016 4Fpcit ~» 47 Im3 s %

Impact category Unit EPS Lol 773
Drfeg it kg CO2 eq 762.36703 8.889726 54.423056
55 4 kg CFCl11 eq 2.26E-05 4.36E-06 2.36E-05
PrELg 5 kBq Co-60 eq | 0.44640936 0.45645408 | 4.5276583
5375 (AHEERE) | kgNOx eq 1.2765248 0.051409667 | 0.15540392
wmEp A4 A kg PM2.5 eq 0.5962886 0.021643484 | 0.11069367
LA (¥4 | kgNOxeq 1.3938863 | 0.052171387 | 0.15923042

B pk it kg SO2 eq 1.8327499 0.047621328 | 0.24649327
Aok d g R kg Peq 0.082117599 | 0.002918425 | 0.027685467
AEH A R kg N eq 0.005704851 | 0.000177476 | 0.002051084
[EX2NEAy - e kg 1,4-DCB 526.21304 57.032377 134.78684
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% 4.8(4)

ok kg 1,4-DCB | 4.1204251 | 0.23883104 |2.2167568
ERLAEN I 2 kg 1,4-DCB | 5.793096 0.34501517 | 2.9442312
LR R kg 1,4-DCB | 15208931 | 0.5433421 | 9.1006656
P S N kg 1,4-DCB | 97.897488  |6.9962931 | 50.641163
EE I m2acropeq | 1.1912537 | 0.38602103 | 1.2566046
WA TR A kg Cu eq 0.14895875 | 40.646533 | 0.13610114
it F TR kg oil eq 379.41474 | 2.4748885 | 16.651949
kg m’ 12.99496 0.034327026 | 0.65273202

100%

90%

80%

0%
R 60%
an
B 50%
W 40%

30%

20%

10%

0%

X ) % R . . ¥ . g . .
PO g A g A A A P NI U S e
Sl S, P P S A A AN AR AR A S
Y R TS G Y W T et et
a P S R S i &
R © Y
& R
LA

%
®E B
EPS =4  ##iP

Bl 4.4 ReCipe2016 it 245 Im3HHL % %
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S BN S

% 49-% 410 % 411-% 41228 45 ~B 468 47~ % 48EPS 2z %
Bzt PR S d ReCipe2016 B8 A 47718 2 F fi 1 % % 8 = 5 & F]=0»
d Bl AT LG e A 2 Y 0 F A A 2TRE T % G 0 EPS ehB PR R
% 0.095295879 » #pit 2. T » RC 4r EPS+RC 4 %] 5 0.10762377 §r 0.12903147 « H = »
5043 5% » EPS R4 R > 5 0.000376774 » @ RC f EPS+RC 4 %] &
0.001209379 4= 0.000693155 o % £F 2R 4 14> 5 » EPS ch@ 8P R » & 4
0.00313272 » 4p+t 2. T » RC 4w EPS+RC A 5] % 0.003262143 f= 0.003863133 o % {4 7 A
FoRfFa = 6 > EPS & 2 AR E > §5 1.24B-06 > @ RC v EPS+RC 4 %] 5
0.000145703 4= 4.91E-05 o 55} #7if » i pakeg it ~ L5 Y HE A FEAERFI LIoHE T
A e B KF 0 EPSAR¥ RC E- B{ BB L8 > 2L & R TR 5 @ % 0

CERA P REE A AMRETAL 2P CFEREDF T E SO, P ¥ g AR

2 ARRER o

=

% 4.9 ReCipe2016 ¥ fi it A 45 lkg HiL e %

Impact category EPS EPS+RC RC
ke it 0.000476 0.000287 0.000045
LIS 0.000002 0.000002 0.000001
A Ly 0.000005 0.000007 0.000005
L2555 (LEER) 0.000310 0.000191 0.000033
w3 g A 0.000117 0.000074 0.000014
S5 (M4 f s 0.000392 0.000236 0.000039
e e T 0.000224 0.000140 0.000024
Aok m AR 0.000632 0.000311 0.000026
ERESE 2k 0.000006 0.000005 0.000001
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% 4.9(%)

EE N 0.000173 0.000117 0.000029

PR e 1 0.000818 0.000402 0.000039

B RLE 0.000666 0.000336 0.000037

AR E M 0.007384 0.003501 0.000196

AR R A 0.000016 0.000009 0.000001

E 0.000001 0.000002 0.000001

ThA TR 0.000000 0.000000 0.000000

B F R 0.001935 0.000999 0.000083

=k 0.000244 0.000112 0.000004
100%
90%
80%
70%
:35 60%
g 0%
s 40%
30%
20%
10%
0%

NS D EB ) OO W W W Wy - R
S S S S S A A A M AR A R T
S P LS S I R BN R R P P
TR A, SR U A AR A & o
g & A
v g
% X £V
EPS =EPSIRC 4A#mst

Bl 4.5 ReCipe2016 # i it A 45 lkg HL s %
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% 4.10 ReCipe2016 # fi it A 47 lkg H L &

Impact category EPS  Hf 773
rrfeg i 0.000476479 9.26E-06 0.000340144
LI 1.88E-06 6.07E-07 1.97E-05
P Tg o 4.64E-06 7.91E-06 0.000470876
L5 (RERER) 0.000310196 2.08E-05 0.000377632
SRR A 0.000116574 7.05E-06 0.000216406
L5 (M4 R 0.000392379 2.45E-05 0.000448234
e LT 0.000223595 9.68E-06 0.000300722
Aok wmE AT 0.000632306 3.75E-05 0.002131781
AR H A 6.19E-06 3.21E-07 2.23E-05
[ER SN T e 0.000173124 3.13E-05 0.000443449
Aok A A 0.000817904 7.90E-05 0.004400262
ERESCAy ' Nl 0.000666206 6.61E-05 0.003385866
AR A 0.007383936 0.000439654 | 0.044183732
ABEER A 1.57E-05 1.87E-06 8.10E-05

ER Sk 9.65E-07 5.21E-07 1.02E-05

T A TR A 6.20E-09 2.82E-06 5.67E-08
T R 0.001935015 2.10E-05 0.000849249
ok 0.000243656 1.07E-06 0.000122387
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EPS =548 s IB4%
Bl 4.6 ReCipe2016 # fi it 4 45 1kg HiL % %
% 4.11 ReCipe2016 # i f* A 47 Im3H 2 %
Impact category EPS EPS+RC RC
Drfeg i 0.095296 0.096837 0.107624
LF 0.000377 0.000481 0.001209
P LTg ot 0.000929 0.002243 0.011441
LA (LERR) 0.062039 0.064271 0.079896
WA g A5 0.023315 0.024524 0.032987
L 8 (M2 AR 0.078476 0.080331 0.093317
EX N AT 0.044719 0.046474 0.058759
Kok w YA 0.126461 0.118479 0.062603
A 0.001238 0.001477 0.003153
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% 4110

o

PEd 4 a4 0.034625 0.039091 0.070352
R el 1= 3 e 0.163581 0.154737 0.092827
RS 1 e 0.133241 0.127694 0.088867
A i\(I{fﬁﬁ'-‘?‘i‘- 1+ 1.476787 1.351101 0.471298
A 3E 2L R fﬁ,'-%- 1+ 0.003133 0.003149 0.003262
4o 0.000193 0.000565 0.003166
oA ?‘ R ;ﬁﬁ,—a,!- 0.000001 1.93E-05 0.000146
L E pﬁz}i‘l ﬁ-‘ﬁ% 0.387003 0.363491 0.198906
Lok E 0.048731 0.043804 0.009311
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% 412 ReCipe2016 # i it A 45 Im3HL % %

Impact category EPS Lol 773

rrfeg i 0.096716 0.001436 0.008358
LI 0.000368 8.97E-05 0.000485
PEAETE bt 0.002492 0.001404 0.010196
L5548 (REER) 0.062039 0.002499 0.007553
f R g A 0.023315 0.000846 0.004328
S5 (M AR iR 0.078476 0.002937 0.008965
e LT 0.044719 0.001162 0.006014
Aok wmE AT 0.126461 0.004494 0.042636
AR H A 0.001238 3.85E-05 0.000445
EX N ) 0.034626 0.003746 0.008854
Aok A A 0.015333 0.000852 0.007703
BEA AN 0.014475 0.000747 0.005141
AR R E 3.674189 0.130938 2.115434
ABEER A 0.012833 0.000689 0.004717
ER Sk 0.000193 6.25E-05 0.000204
A T Ak 1.24E-06 0.000339 1.13E-06
T R 0.387003 0.002524 0.016985
Aok E 0.048731 0.000129 0.002448
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& ReCipe2016 5% ¥ » B-brfFagml2 § it 278 S h = T NP H B2
HEFT o i B H ST @I EPS 2 £ BRI Y L e B F o
% 413~ % 414~ % 415~ % 4162 B 48 ~® 49 B 4.10~ B 4.11EPS %
LAY Y IFEPES Y ReCipe2016 -5t 4 47 RS PTREE 0 d
PHEFFEAV AT ZREFFNET > XTI RC 2 AR A/ A WIEE

AR R BSTEFRAST AT O BA SRS L L -
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# 4.13 ReCipe2016 3= 4c 4 4 45 1kg ##L %

TS Unit EPS EPS+RC | RC
LN B mPt 74.103425 | 44.560538 | 7.1619009
A gL mPt 3.9946833 | 23976746 | 0.38052042
TR mPt 8.216615 3.9890838 | 0.20559702
100%
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70%
R 60%
 50%
W 40%
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0%
AR LRAS% RiRAEH
X ¥l
EPS =EPStRC  4A#hRkk +
B 4.8 ReCipe2016 = 4r 4 4 45 lkg HHi %
% 4.14 ReCipe2016 3= 4 # 4 17 lkg HHL % %
PR Unit EPS wAEH | B
AR mPt 74.10343 | 101.9154 | 2.640922
2k s mPt 3.994683 | 3.571499 | 0.108531
FiRss mPt 8.216615 | 2.316281 | 0.90947

57




BE L

100%

90%
80%
0%
60%
50%
40%
30%
20%
10%
0%
NS R ARAS &RAA
HEBEA
“EPS =z  wA
B 4.9 ReCipe2016 =if 4« 14 17 kg H#L S %
% 4.15ReCipe2016 3 e 4 4 47 Im3 4L % %
Rl Unit EPS EPS+RC | RC
LKE R Pt 14.82069 | 15.11667 | 17.18856
EA I Pt 0.798937 | 0.813226 | 0.913249
T RAe Pt 1.643323 | 1.499587 | 0.493433
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B 4.10 ReCipe2016 =1 e 4 47 Im3 L & %

% 4.16 ReCipe2016 =1 e A4 47 Im3 L % %
PSR Unit EPS R
A HE i Pt 14.82069 | 2.038307 | 0.316911
Ay S Pt 0.798937 | 0.07143 | 0.013024
7l Pt 1.643323 | 0.046326 | 0.109136
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#. 4.17 ReCipe2016 H 77 17 8t 4 47 1kg L% %

S Unit EPS EPS+RC RC

A RERE R mPt 74.10343 | 44.560538 7.1619009
4Rk mPt 3.994683 | 2.3976746 0.38052042
ARLE S mPt 8.216615 | 3.9890838 0.20559702
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B 4.12ReCipe2016 H 77 {8 8:4 47 1kg H L% %

% 4.18 ReCipe2016 H 78 {7 24 47 kg ##L2 %
R Unit EPS 735 4 #
AR mPt 74.103425 | 101.91535 2.6409219
AN PR mPt 3.9946833 | 3.5714994 0.10853058
’p? TR AL mPt 8.216615 | 2.3162813 0.90947005
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B 4.13ReCipe2016 H 5% {7 2L4 47 1kg #4153 %
% 4.19 ReCipe2016 ¥ 78 {# 8L 45 Im3 4L % %
SR Unit EPS EPS+RC RC
A RE R Pt 14.82069 | 15.11667 17.18856
S I Pt 0.798937 | 0.813226 0.913249
ARLE S Pt 1.643323 | 1.499587 0.493433
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Bl 4.14ReCipe2016 H 37 (7 8LA 45 Im3HiL %
# 420 ReCipe2016 H 78 (7 8LA 45 Im3H42 %
LA Unit EPS 73 1 %
AR B Pt 14.820685 | 2.0383069 0.31691063
EA TR Pt 0.79893667 | 0.071429988 | 0.013023669
TRAL Pt 1.643323 | 0.046325625 | 0.10913641
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4.3.2 TPCC2021 GWP100 #¥ =iz

IPCC2021 GWP100 & - f4k B iL51 % cnfir¥ =5 > ;2 > 4 IPCC2013 GWP100 ~ j
sxm ko #ig* [PCC2021 # 8 F 4 #E3%= % * 2 (IPCCGWP2021 100a) » A %]+
% EPS~EPS+RC~RC -~ g3 2 74 5 EPS 2 & B2 P30 maie * [F L7 A 4 2 s
g o

Hoo 4 e e § 2 B 5 EPS718.57675 = 7 4% & (kgCO2¢) ~EPS+RC 985.13535
27 % £(kgCO2e) ~ EPS+RC 985.13535 2 7 % £ (kgCO2e) ~ RC 850.2571 =74 &
(kgCO2e) s IHH 52761826 2 7 4% £ (kgCO2e) ~ 7 1§ 8.7544893 = 7 4 £ (kgCO2e)’
dodo 421 #fm 5 d & ¥ i d EPSHRC & @ 420 0 H=t 5 RC #%2 » 4rRl 4.16

AT o
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% 421 IPCC2021 GWP100 ¥ 78 #F2ta 45 Im3HiL s %

Impact category | Unit EPS EPS+RC | RC il 77
GWP100 - kg CO2-eq 718.57 | 735.04 850.2571 8.7544 52.761
fossil
GWP100 - kg CO2-eq 3.896 3.51 0.8132045 0.00809 | 0.4230
biogenic
GWP100 - land | kg CO2-eq 0.0899 | 0.1044 0.20585044 0.0230 0.09236
transformation
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