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Department of Transportation and Communication Management Science, National Cheng

Kung University

SUMMARY
The goal of the thesis is to examine the effects of environmental concerns that T Corp.
must deal with in order to transform into an ESG petrochemical company with a
sustainable future. T Corp. limits the value of cooperation between its production facility
in Kaohsiung, China, U.S., and its EU storage center, which is located in Antwerp,
Belgium. Petrochemical items are shipped from the warehouse to local customers in the
EU through EU outbounds. In order to deal with the impact of reducing environmental
damage, it is necessary to analyze and confirm the environmental impact of human harm,
the resources of the gases and pollution produced during the logistics and distribution
process on the entire natural environment, and ecology wear and tear. Accelerate the
adoption of ESG operation strategies for T Corp.; high-value fossilized enterprises are
sustainable; more effective use of strategies to concentrate on finite resources to protect
the environment; develop eco-friendly and low-carbon solutions; strengthen supply chain
resilience to maximize benefits; and annually strengthen protective measures for
enterprise operations. It will also advance thinking on globalization and its effects on
climate change and the environment, as well as having a far-reaching and unprecedented
impact on environmentally friendly supply chains, including worldwide production
facilities and global warehousing management. Three-year span of T Corp.'s aggregate
data collecting, from 2019 to 2021 Through the use of SimaPro software to conduct life
cycle assessments and inventory analyses, it was discovered that the "distance" and
"quantity" of the Kaohsiung factory, American factory, and the Chinese factory to the
European logistics center, which have a significant impact on environmental impact
damage. The number of petrochemical products delivered by sea from the Kaohsiung
Plant, China Plant, and U.S. Plant to the Antwerp Logistics Warehouse Center in Europe,
Belgium , In light of the current global government's compliance with the "net zero carbon

emissions" regulatory requirements, this research suggests that in order to transform T
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Corp. into an ESG petrochemical company, in addition to creating a sound supply chain
organization, improving petrochemical plant processes, and strengthening corporate
operation strategies, it is necessary to further strengthen the company's internal and
external operating performance. The study's findings can be used to support T Corp.'s
utilization of petrochemical products made in comparatively eco-friendly American
factories in European warehousing operations and the creation of petrochemical product
inventories in the European Belgium Antwerp Logistics Warehouse Center.

Keywords: environmental impact, life cycle analysis, petrochemical industry.
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INTRODUCTION
The official text of the 26™ United Nations Conference on Climate Change (COP26), which
is connected to the 2015 Paris Climate Agreement, for the first time mentions "gradual
reduction of fossil fuels." The most crucial initial evaluation. The "zero-carbon economy" is
at the center of several agreements that governments and businesses have made worldwide.
The globe is vying for "carbon neutrality," with more than 130 nations having declared that
they will accomplish the target by 2050. With regards to current global business trends,
further deglobalization and its effects on climate change and the environment, environmental
effects, such as the financial and environmental burdens placed on future generations by debt
and pollution, as well as potential positive and negative behavioral changes to the
environment.
MATERIALS AND METHODS
The life cycle assessment model will be employed in this study, which also employs the
ReCiPe 2008 endpoint, BEES (Building for Environmental and Economic Sustainability),
Ecoinvent 2.0, and IPCC 2013 research methodologies. The life cycle assessment software
that was utilized is briefly described in the first section, which also compares its differences,
benefits, and drawbacks. The goal of the research category, its definition, and the research
hypothesis are covered in the second section.
RESULTS AND DISCUSSION

The outcomes of Scenario 1 and Scenario 2 pertain to separate ocean transportation studies.
Scenario 1 shows that a single trip from the Kaohsiung factory to the European logistics and
storage center is more harmful to the environment than Scenario 2, which shows that the
supply from the Chinese factory to the European logistics and storage center is more harmful
to the environment under the three-year total and total distance inventory. As a result, it is
clear from these two fictitious situations that the volume, frequency, and distance of
deliveries all have a significant impact on the severity of environmental harm. Therefore, in
order to effectively minimize the pollution generated during the logistics and distribution
process, we need to change from the three causes mentioned above. This will also encourage
T Corp. to reduce the influence of external environmental issues in its own operations,
accelerate create environmentally friendly and low-carbon solutions, boost supply chain
resilience and maximize advantages, bolster operational protection measures year over year,
and manage global production facilities and global warehousing more successfully by

introducing ESG corporate sustainability. Additionally, the influence of green supply chains
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will be unprecedented and extensive.

The life cycle assessment analysis suggests that T Corp.'s European warehouse center
inventory allocation should give preference to petrochemical items made in American
facilities based on a single full container shipment, total shipments, and total shipping
distance. By taking this into account, it is possible to significantly lessen the environmental
damage produced by goods during the shipping and distribution process as well as by the
Kaohsiung factory and the Chinese factory. The distance between the U.S. factory and the
European logistics center within the scope of this study is the shortest, and the quantity
supplied and distributed to the European Belgian warehouse center is significantly less than
that of the Kaohsiung factory and the Chinese factory. Therefore, it is recommended that the
inventory level of the European warehouse logistics center be taken into consideration. To
lessen the long-distance distribution of petrochemical products, it is advised that T Corp.
change the inventory set up at the European logistics storage center. In order to lessen the
environmental impact of petrochemical products during shipping logistics and distribution,
connect with the green petrochemical industry, and further reduce pollution emissions, it is
suggested that the third factory use the maximum container load of finished items.

CONCLUSION

T Corp., which may be thought of as a high-value petrochemical industry, is advised to apply
life cycle evaluation of product logistics and distribution, the notion of external costs,
environmental sustainability, and ecological advantages, as well as ESG aspects into
corporate decision-making. Benchmark leaders speak for businesses, repeat COP26, 2025
net zero carbon emissions, and successfully implement the principles of sustainable

management and earth-loving behavior in environmental protection.
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T Corp. 2 2 Bz £ R FEHE (= 2) # &g (MT)
B 2R 2019 848,277 7,049
B 2R 2020 844,532 8,454
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B A 2021 3,206,852 7,215
R 4,899,661 22,717

2. H T Corp., 2019 # % 2021 £= &£/ » 4 ¢ {24 A1 “rifunlt 4

e PBET SHEREIFRMNHIFART TR BT -F FFELE

T d R e 2 B e 2 R E e (2 ) Aok 32

4 3-2 ¢ WA E o e i PEAE

T Corp. # A& # R FEE (2 2) & #%E (MT)
? B 2019 31,157,713 49,697
¥ Rk 2020 27,689,587 25,781
¥ B 2021 31,266,451 35,430
b 90,113,751 110,907

3. f# T Corp., 2019 # % 2021 = &£/ » d $ W2 A1 R o 7 Aund

POAEE R N E AT SIRE s feiE D R JIBE AR g b T %
Kok BN 5Bt B R E B (2 ) ok 3-
3o

% 3-3 3 RAAE P e e

T Corp. # A R ER PR (= 2) a8 g (MT)
% B 2019 11,939,898 10,307
% B R 2020 10,591,845 8,385
% B 2021 9,662,442 7,472
w3 32,194,185 26,164
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41 FEH A F T
AP AL R A T Corp. & 3ad 3R £ 238 K Rbdir -5 1t F
EEOH S B4 BRI FOY Ak R 2 0 32019 £ 5 2021 £ F 0 S 2T E = Ay
AARTHBAAT S E Au LB R FRE ERR S BES R
Foif 3 RCiH in AR W B SR B 2 I R g A A e R 9T
AAHEZTFHEREBENY AR RE 2T HE - BERY ] D2
IR 2 0 22 508 SimaPro9.2.02 (F 2R 1 E > p WM EE

=
A
FTI
|
3
A,p

Té«(lntematlonal Organization for Standardization, ISO) ISO14040 2 1SO14044
(2006) > M iTL A SEBE L2 FTFRIE  ARAERF (DA AFH RILE E
t(principles and framework) > (2)2 & 8 B 57 T ( goal and scope ) ~ i s 4~
£ 7 % (boundary definition) 2 2 ik #p 4 % & 47 (lifecycle inventory) > (3)2 ¢ i¥

) R A §f %7 (classification) ~ #F & i* (characterization) - % it

(normalization) % & & (weighting) & # FI¢ AR B FFE L 172 )2 &P+

® $# (lifecycleinterpretation )o % & TCorp. =73t > S##-F 2~ 79 R-3d 2 3
BB B 87% 700 £ = Bt A2 700250 g 2019 £ 5 2021 # 0 = At AR

Bt T g ot FIBE-T R R AR o Aol 410 B A R
FrieE o £ TCorp. 7 k4 AR>S infei bz 4 &5 3% 4
HEG 0 F o

36



. 4 :
) 4-1T Corp. ig}&ﬁ“;@/”*”w FREY B IET R R

T Corp. & 2 2y et 8 > 2 B d B2~ ¥ BRE 2 By 97
A AW DT A E o B AFF TR I R TR R
Fhgd o S B2 BN H AR E I WP AR o REER
fei¥ > B p B RLE B G EZ B E LR LR D mon R AN kR
PEAO B ES e P L EREYH LD AET F 0 2 A ST
TP DR R MFIRTHFRCEAFFRAFELF A2 A
BV RS BRI F Fo deBl 42 - JIRE A R e R T drdk
4-1 g  JIpF ke o 5 d B E R BRI 2019 & 5 2021 # B o fenpeiE
IHHE S OREIER(D LR A A2 I A Y o S RE R
2019 # 3 2021 #FF 0 H BT RAE SR EKE -

TR
{@é
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FINLAND

DEN .
ESTONIA
TVIA
IRELAND LATVL
LITHUANIA

POLAND
- CZECH REPUBLIC
LUXEMBOURG
SLOVAKIA
RIA HUNGARY
' ROMANIA '
PORTUGAL SLOVENIA| CROATIA
SPAIN { BULGARIA
ITALY
" “GREECE
MALTA CYPRUS

Bl 42 g IR g g e izl

2041 B IR AR D BEE G it IEgE

2019 & [ 2020 & | 2021 & EXS

Wt Pk FRC| PRREEdL | REIEA | REER | fREEY

(H oo (H o (H oo (8 = =

2) 2) 2) 2)
4 E 134 0 0 13,368 13,368
o L7 23,438 23,438
OB E e 93,950 120,793 107,372 322,115
i 22,002 27,502 38,503 88,007
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5 2 81,451 74,663 156,114
aiE )t 139,390 229,746 233,906 603,042
B 3E v pE 8,467 11,463 10,140 30,952
&7 1 25,534 54,574 99,932 180,040
o FL7 17,408 13,926 31,334
Ry 551,588 476,250 375,568 1,421,694
A 1,020 8,161 18,033 27,214
B R gr 4,839 4,839
= H 53,542 69,182 93,617 219,158
=N 15,448 12,929 16,760 45,827
B Al 0 1,833 1,833
T 5 161,009 61,643 66,163 288,815
E R 568,601 477,610 624,942 1,687,130
N 38,961 40,909 27,273 107,142
N 710,895 711,709 720,387 2,162,324
B o] 3t 2,152,473|  1,943,195| 2,054,649 6,208,304
Fo 42 AL JIPEAREY D B E S R KT
2019 & 2020 & 2021 & B
Pk | SRR R AR K SRR
R I Rl N N . N
= v E (H 2
(B oowg)| (3 0eg)| (H 26 =)
4 1F 1324 61 1 94
& FL7 65 65
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R GELNE] 34 34 35 102

T 25 36 54 115

Bz 158 31 189

A )3t 155 289 120 564
B iE v pE 66 58 61 185
&9 41 259 279 289 827

F L7 330 264 594

sy 4,442 3,728 3,287 11,456

AW 1,711 1,458 1,641 4,810

ERR 15 15

& R 1,432 1,497 2,019 4,949

= 1,396 843 929 3,168

Byl 22 22 44

I & 2,355 2,254 2,542 7,152

e 3,664 2,586 3,317 9,567

757 32 39 39 110

N2 12,463 11,710 10,972 35,145

BiE )3t 28,174 24,730 25,116 78,020
222019 £ 3 2021 #FF T Corp. /#EHinfieis 24 AR B2~ ¥ F

Z 3 H

£ = Rt

AR F it ﬁ%

‘Q’ﬁ‘f&r'g#”/” @‘Fq6 o 24 %“*F'ﬁfii"r_-im— » B
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4 4-3T Corp. fiei* g B g 23t 4

2019 & 2020 & 2021 &
T Corp. 2 A Rt foi¥ #c g fei¥ Bl fei¥ B
(MT) (MT) (MT)

% 22 7,049 8,454 5,548

Y 49,697 25,781 37,097

iH 10,307 8,385 7,472

G R ARE T Corp. 7S Ee BEANG o E ¢ b LS
3
2

FraEr SRR ARG FREP L LR L 14,560ke:
WpigT it R AL mEdd s & g R Re R de i
Fene A A R F o Fla 4 F S F d 5] 16,240kg -

s e — ——,—.g:—z‘u—-~r#

4

B 4-3 T Corp. = ¢t & 450
NEAHI A BB FERAAFI P T BB A D SR

Wl ErEESFF - BRI RARGLD AT e EHEFLEH 43 270

FRIPABFIIELRYS Tk ATY 0 BB LR GEFHUITE T F
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Efz A B ES 14560kg 0 F o LAz B A WET R T AR 32
BRI o AoF 44 -

ﬁ%gﬁﬁ%g@ﬁméwg%?%$%éﬁﬁqé132’ﬁghk@
4-5FlRL L & Fih= S E X
B A1 FA R LG o AR R EPERAFEEP e > T Corp. &
ﬁﬁﬁﬁéiﬁiﬂﬁﬁiﬁ%é%ﬂﬁ’ﬁﬁﬁﬁﬂ\ﬁﬁﬁﬁﬂ%*‘%
ﬁﬁ%ﬁﬁ%%ﬁﬁﬁ’ﬁ%wiﬁ%&@ﬁéﬁﬁﬂﬁﬁﬁa@@,jﬁﬁ

&g S AT A P e tE i * &
EREF AREDET FHEE S @SSR e B R
EXRF XS FR B RO S RS B R e
TR BRI A R SR TEF R
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42 HHR

Ay A TCorp. = B2 A AR A5 5F 25 ¥ RRE F B
ﬁ@@ﬁP“*w&%%ﬁﬁaﬁ%’¢ﬁ3&$%ﬁmméiﬁWﬁ%ﬁa

o AE L RRERR PEERL R E R e ARERE 0 2
-8 m% ‘Fé'? £ gi?mfi%‘#’”m/}‘f'{é\;%ﬂ"E_ﬁ:\-,‘éfr%;iﬁ;‘ﬁji,
R{WF B PEFRL L EY R REZELHUNF L LG EL DR

? g
GRS AR PO E R e N T E TS S E R K RS R
EAp @R EfEs B R M AR R RA S LR ERE
RSB R AROTF S fos EEy 0 1
ST R NS @,4i,ﬁ%ﬁ%¥ﬁ@@azﬁgw$?ﬁ~
AFFVWRARAARMEFBEFIFLEL R 2 LR FHBRREPELE
FR- RO REWPIREEEEF MR RGE AT (o
AFTBERER G CFRBR 1 d B2 P FRZE £ AR 4-6)
Hpdfpt-aArdh e sl pAfz st 5prae
ol 14.56 W10 i PR FIRE-Z B Pn AR v 0 - A iR
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LR L2 A RGP R R L8 6 L LRABR 0§ FnisE
FEA ISP HREVLLT ] AR 0F 7 b2 kw2 BREH 2 40F 4-
7> %3 TCorp. &% "4 ARz FRARETMNP LAY 2 R Rl s
BRI RRE SR HEEAARFEABERR e F End AP EAR
EHRRDF GRS R 2B AEF LT LR R AR AR
42019 #RF 2 2021 £ B ,Eﬁ’T&m.éiéﬁlkﬁgﬁga%ﬁﬁ
EAR RS > BRABLRF T B A AR RS ERE

/

W

F8t Bk (1)

HARE R §

* ER

[l 4-6 M ApH fe ¥ 5 Bk A
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B8 BER (2)
20191 2021 &
—am

? R

A ERRER
MEZ AR ] e AR P REAPRERTHE SRR AR

A E TCorp. &1t & 5pF o 2 B2 AME 24 ¥ BRZE ¥ BcnE
fk o Sl BEFFREIEMNFIAEY SR B HER A F
2 ook S A& o 1995 T Corp. (2019-2021) fiei¥ TR AFIL AT 7 » /% 38 fie 3% & 12
2 BHEFERLZ 1 Be PR ER s - HAppEEr P2 B2 AR 1 B
AR B BRI A 32 B BES L% 5 1456 ¥ o B AT
EE R E-BAEAESHIIRED TN LAY ST I B IR
BB o 4oB 480 N HABEEH S 11,344 54 2 (9 5 21,009 2 2); ¢ B
TR R R B R R T RN A RE Y A i B I pE
GG A 0 AoR 49 I H AR A 11,908 AR (K 5 22,054 2 2); £ R
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BT R B-A B AT R A S R E DR S IR A RSP e T e BB -
WA S R AR 4-100 O fpeiE HARFEYE S 4521 4 2 (9 5 8373 @
2) drdk 44 5 AR A5 T Corp. A & i T4 8 L o

% 4-4 TCorp. &4 &R H Apfie i pEdf

T Corp. BRI AR /| HApPon i pEg
3 AR ERE bk (22)
®AEH-® B % Bk 21,009
PR -t ek T HEHwELE 22,054
F FRC-A A9k Z By ik 8,373

21,009 E

ek ) E FEY R
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Bl 4-9 1 5% 7%

Bremerhaven

Le Havre

New Orleans

Altamira

B 4-10 & 5 259736 7% i 8
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A. ReCiPe 2008 endpoint method
Bl 4-11 5 2019 # 2 2021 # > HA4pi% % 14.56 *pis §* T Corp. % it & &

L& R AEP i * ReCiPe 2008 endpoint method 4f 3 3% /% 45 kit % % 2
RFMHRS H o BEARE S P A E AR B ok R IR
ARgY w-F YR A ud B BRE FRREEINEAH TR
Frsrita Bkl c¥Apfin-BiEkbis g o J4 B a2pk 2019 &
6.36572DALY 4f 4 & ** % WAL 1.29035DALY 454 > d ¢ BWE 2 2020 #
5.41099DALY 4 £ & ** % WAL 1.70366DALY 4f 4 » d 3 2284 2021 #
9.46256 DALY 4f % % ** % B 7 1.29035DALY 45 % -

10 946256 9.46256
9
8
7 636572 636572
6 5.41099
5
4
3 o
2 1.29035 1§05C 1 3564 1.29035
1 i | E L]
0

2019 2020 2021

¢ A WG = ABA

B 4-11 RBisckis 4% 5 B

B 4-12 5 2019 # 1 2021 & - H 4pi% 1% 14.56 #ps ¢ T Corp. % it = &>

L ERAE e R * ReCiPe 2008 endpoint method @8 3= 15 % % 2. 4 &
Moo HHABT LR BHnEEREIF R > P e SR IR AR
G Al R R Y B E BRI FRARRY T
R R A AR - Lk BB R o d B2 2019 & 938707
species.yr 4f % % ** % R 1.28006 species.yr 4f £ > d ¥ B2 2020 #
5.40778 species.yr 4F 4 & ** % B K77 1.60259 species.yr 4 4 > o B 2214 2021
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# 9.38707 species.yr 4§ 4 % ** % B 1.28006 species.yr 4f 4 ©

1000000 938707 938707
900000
800000
T 631494 631494
6.00000 540778
500000
400000
300000
200000 —- 1 80259 1 60259 —
1.00000 . .
0.00000
2019 2020 201
B RA B RER 8RR

Bl 4-12 2 fi b sodr bt 45 % ]

Bl 4-13 5 2019 & 1 2021 & - H Ap% 1% 14.56 F"“Eiﬁi\? T Corp. % it = &
&R AES X & * ReCiPe 2008 endpoint method ¥ 3=z % % 2. T ik 4=
FoHAE S S AERERE > P SIS AR -
FEEE R A ud BER T FRE FRRPEEINELH FREZE T
i A E A T RAS AT 8 B 2019 # 0.0157001045% B ¢ 3
Z2 5 59 0.0023337993% 0 d ¢ B2 2020 & 0.0134205796% % 3T B 2 2 £
B B e 0.0044735265% 0 4 ¢ B 2021 & 0.0157001045% & 3% % 22z 0
0.0023337993% -
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B R £B R

12019 2020 m2021

B 4-13 Fhi4p% 4 B

B. BEES+

% BEES +4 452 p chdf 356 it » #AFT3-RB A p 2zkeg b -
AL e L F R BUF fe U ATEE R B 48 o H ApisiF 14.56 #Eis £ T Corp.
B g LRGBS RRE 0 R 2019 £ 3 2021 £ £ = 5 H o 3
e Rz A Haske it g A ehg GRERE oW 414 AT
g% d ¢ R

[}

LR - S geon 17,121,603 = F CEE R 0 3 E RARh
6,370,829 = § it E B
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2,000,000

0

b B A % 2 R

B 4-14 5t E3" % 4 B

@ % BEES +4 {72 P df 3R 4t > # A M L F & AU BURES
AP L R RE F R LT R s o BARRE 1456 AT
Corp. %t =& &> 5352019 # 3 2021 £+ = & % B =38 nfeiz o #5347
Pz HAppei o 2apem it irg 2 enl § KRR B85 4ol 4-15 A 1 TR
Bk P RRE R - dn 001143 £ & BT PR R Y £ B R D
0.00425 & # gR it~ BIR Tl
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0.01400
0.01200
0.01000
0.00800
0.00600 0.01143
0.00400

0.00200

0.00000

+ B AL 1% 1 Rk
W 4-15 5§ & BLiF % 4

i@ * BEES +4 172 ) cdf 35 it > & 478 3t pH B pr'% 1
THER o ST AR EA I f kA 2 B o H ARG R 14.56 PRS
 TCorp. 7 i = & > %3+ 2019 & 3 2021 # & = # 3 H /s @5 ifeix o iF
WAL Rz HARFLiE o b R &ﬁ$@%:m JE o] 4-16 A 45 A

BEd P RRER - AR 6,709,760 fk T id o B 3 E R0 2,496,655 ik
feiE 5 e
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8,000,000
7,000,000 6,709,760 6,397,678
6,000,000
5,000,000
4,000,000
3,000,000 2,496,655
2,000,000
1,000,000
0
T B R 1% 1 B * B Rt
B 4-16 & Fpais i 4 B
C. BRFRI | %
i 42,10 2 42,12 A B A 2019 # 3 2021 E /O Eﬁlﬁﬁ&&
FRT aa @@ g ArEd ¢ R B R0 F B R R - Al

PR AR o RY ATERE S AEML ERE R AL BE R £
Bli TCorp. R EHEHAFL ABRBRALI2ZFMERL AR -
Bl 4-11 ~ Bl 4-12 - Bl 4-13 ~ Bl 4-14 ~ B 4-15 2 B 4-16 > =~ W] 5 L 0 H

Ab 1 Bk 3 & & > K48 ReCiPe 2008 endpoint method = BEES + % % o
ReCiPe 2008 endpoint method 4f & := 5 % % &1 > B 22/ ik E - I Fn o R
SR 401 2019 £ & 2021 £ FEH T Z B H A SO E S ok B B
e 7 ¥FE€+ P BEES +#7 1 B % 7 4p ﬂi%i#ﬁﬂﬁﬁﬁiﬁi@ﬁ“‘ C ¥R B i
ReF L BB A P 2o PR EHTFSL-HES
CHE e AR BRI FERARTF Y OF F AT T 0k
fo2 -ty a3 tF s ﬁ*&léﬁf?—mas F v (NOx) i = % /& Xp
C4aEd iy Reantr B p e T RE C RSS2 H o RwERT
Corp. 2 T jed B28M% ¥ B TR JIEF i gige o o
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2. BRRFH 2

112019 # 3] 2021 # B B #cE 0 £33 T Corp. 7 i = &0 3 E R R
PHE AR BELARSER Y BRE FERDERE > Gd BEf
PREI M IEF A T AT BEL LR B RER
A A HERR BT

935 T Corp. (2019-2021) FH f K k7 » % R 32 BREFEL 1 6
EARAEF RS- ERE T2 BE AR B SRR P RTREEG
32 B RIRL LW S 1456 ¥R o BT B BB 2B TR T
Brkd ot hendr bt FIRER B S B3 B AN E L £ 5 21,050 ¢

B R 97 e %' =R I S R -LL’f 2= ﬁ 'PEIEI N e R=Er 1M %‘ e «fl]pi‘?

'

ZFEELE O3 EFENE L E L 112,575 ¥, £ RRATRE R B-A F 2
EIIFA IR R e i p B JIE R s 0 3 E R
[ &% 26,164 9f; 0 4vdk 4-5 5 A8 5 1245 T Corp. &) & #icdh 74408 frm

% 45TCorp. 22 AR HpEE

2019 & 2020 & 2021 &
R E
T Corp. 2 & fx gL I 4 hpLE
_ _ _ (F47)
(FF) (%) (%)
B ZER 7,049 8,454 5,548 21,050
e D 49,697 25,781 37,097 112,575
% FRy 10,307 8,385 7,472 26,164
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A. Ecological footprint

Ecological footprint /7 7 = ;2 1 & HiF At KA 47 & 1L e & Jofie i 48
AL 2 2 F PRE T LR ﬁi@ﬁ%i@ﬁ“ HEZFAqr <5 kora) =
SR 1R A 454eT B 4-17 o 0 TAEE S S HRE P RS A ¢ R
%2019 # 3 2021 #£hz & Qe Bl TR JIFRF AR -2 FFEY

B AL iz § YR 40,362 m2a T E WAL 15,018 m2a -
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PR WS W E B
B 4-17 = 5 B 4 @

B. IPCC 2013 GWP 100a V1.03

@ * =3 =2 IPCC 2013 GWP 100a V1.03 #5341 & £:FHE B (FEghd % %
A5 TCorp. % i 4o % i i R A 2R ¥ BRE £ BRI Tt fIp
Fin f Y ok A AR A L FRRTAN P TR R
B BB H MRS LY BRSNS R SR b
fo AF T FIMARMB TS E o 4oRl 4180 F-85 et 3 3 RF R BT
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TR 2 ¢ Rk -85 % 272,710,844Bq B 3t B A £ -85 k%
260,026,619 Bq * % A £ -85 #2% 101,473,802Bq -
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0

Bl 4-19 i¢ * 777 2 ;2 IPCC 2013 GWP 100a V1.03 473+ 1 & &% H 57 (7 2k
B KA TComp. T it it & Fpeid S8 8 2R~ ¢ BB £ BRI B
SLFIEES L AR - B R F’iiﬁ‘?i@ﬁ“ AR RFRDF THE K
HaEE ﬁaa]s@ﬁ“’ ”ﬁ e A EA R B 4 ‘?‘”erl SR SR F R ped
Heo o O REROY 3 EF AR (K BE St 2 3 R R R
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BRECHE ) R R #3%10,781,308 Bq # >t B @A 4 #% 10,279,851
Bq % ¥ B #% 4,011,649 Bq -
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REEEM
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B B 1% 1 Rk * Bl R
Bl 4-19 K35 7 & B

4] 4-20 @& * #3 > ;# IPCC 2013 GWP 100a V1.03 A 45 % fr2. H 7 7 8
% > KA TCorp. £t i Ffei¥ € A8 2 ~ 7 FARZ 2RI &N
SLFIER LAY - FEY R RREEARY AL IS LG THF
FhAXERERY § 4 DL £ HAA RO FF a8 2 =gk
oo UL fREROT 3 E R R I EAROPE > B F P 3 R RE
WHTHE P Y R g #3%0.60kg F TR 2B #3% 0.63kg 2 £ Rk &
$3% 0.24kg o

57



5
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B R %5 1 R % B Bk
Fl420 23 44 & & )

C. BRFHEI %

i 4221 8 4222 A ElEER 2019 £ 3 2021 EF 03 #E RN E
Bk RT o BREFR N T2 a8 FnpmEia > d ¢ R 38250
F PR IR IR R Y o R BEERE R AE R RS

Bh2 R0t iR ETCorp. SHHEERX L Z ERL AR Bl
% 5 Ecological footprint = IPCC 2013 GWP 100a V1.03 % % - Ecological
footprint % & %% &7 > P MBI E L X FPhiifE e B Rag- § b
BEPEATE A B3 B 22 Rfe# WA IPCC 2013 GWP 100a V1.03 77 %% » 7*
#p & TCorp. & it = Fodp jifieis » 4 EEdife” > @ BRI EF N Ripe
FIRMJIESF AR st A § ~ kR 23T S R Ao Rl
4-18 > & -85 c11272,710,844Bq 15t #EE 3 5 A BT 7 su e BFdad = A 1Y

R b % 0 4oB] 4-19 7 $£°210,781,308 Bq * Aok Pk i 0 M RTRB S B
ToaES RSB FABERE BT EHERBFLEE A
AUk § ¥R X B enr B £ LI K 2 A f 0 doW) 420 0 F 4% 0.66kg
BEP T F ~af o kfed o oAV BRI EAERT iR EE
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FIF BwmAER
AT T Corp. MHE- I > 1 Be LwAgs fih- fEsitin
22019 #F 52021 #EF L= ERF > 22 ARSI RETERE FHE IR
;aa;t T Corp. % it = 5pF > €= B2 AR B 228 ~ ¥ B2 Z RRchE b B

E R AR A s i PR RRR LB ST
Corp. ¥H7 4 ﬁ?ﬁwiié&ﬁ#mﬁﬁi$WMﬁ R B 2T
B2 SEFEFCAES B MR Al kB VLIRS o T AT R

ZRE PR IR IR A Y o IR T S R L B o

5.1 2%

ip;ﬁaZﬁ%ﬁ’éiéié&ﬁfﬁﬁlﬁﬁ PR AR
b 2HAFBEAITIFEEARHAER2ZBL - 2 & 2472 2 ReCiPe 2008

endpoint ~ BEES (Building for Environmental and Economic Sustainability) -
Ecoinvent 2.0. ~ IPCC 2013 » 3= ?ﬁ?ﬁiﬁﬁf@p\ AR AT YT (RA) S HAHEE
Sf 3 (HH)~ $14 6 4 55 et (ED) = % fof -

SRR LS FEY ISR U S TSR LR
PR B AERE R R RE :'rﬁi;‘a:%ﬁﬁxi w5 14.56 ¥ > ¥ i fieiE
FREEE A o F R R Pl R A R At g B IR
R E e iede s 11,344 % 2 (5 5 21,009 2 2) > ¢ R A fie i
T A R A e L (IR SR 0 B b e
11,908 /% 2 (X 5 22,054 = 2)» & R4~ i fei2 DR 4 in g #E P o 97 e
-l gk HipEEgs 4521 A2 (95 8373 22)-
- AR IF R AR B AERE S B REIRMNP LAY
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