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P OEREITBREENRT - (EHRAEBEEREETD - (FENERTREREFFES
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(Carbon Neutrality ) FJH ARSI EZRE - ASGER » L&
L EREIRAY AR AR SR A TSR IR A TR v 38R - o T SRR
B PHRET TN B ~ BUR ~ BARFEZ TTHAIBEEL - PEE AR AR
FRRETINTHES - RIHE R BB B SRR R =R E A -
Fo BRI KRB CH B - 221 - BGOSR TR T ik e Bl AE
71 WAEFC A BUR S E AN R BORTEE T » 1T IR LB IBE S
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B £ R IR R e BB R H B - (e & B SR B L R A
(UNFCCC) A#54% » TRBIFA 2015 20l T 2 i e il & s & B E
CPRREE) - 2021 FRGBIRMBEIES (COP26) Hb » FEHMZ

B ORGP R A TOR 2B E ARG 2~1.5 BN 158
ZHENERACERRRIEIEER 5 TR G R A B LB LR - AT AR
H{bAaR (Fossil carbon) &1L CO, MY =B ASE S » Kk 2 ER
A PR B 1 BT R AR SR AE BRI BRER ~ i mE B & R DU R
FOEAZ > Bk R B ARG R » IRHEC: B2k 1 R RE TR
TERE  BREP ANy 3 BT e H AT 5 P AR IR AT E B =R A » K1k
2023 - 2 H 15 HERBEIEIE (=R EE EEIRE) K (RIEEER
JEE) CPRERMEE) o DIRERERGEEEE  §lE R BT Rns
o LG BL A PR L 2 SRV BRI < S 2050 1R E ARSI A KA Y
6 > BN TFIRSER R - (IE(BIBIRE:  BURCE S R FERR A B8k 2 HEIRCIR -
H I EEEEE 2.5 AN, B3 R BE 2 - Bilansiss - 7k
Jes ~ PERESEER 287 & IRBERA FE/E R ERIEE IS » HK
B AR = SR SR I R BB S R -

Al TR B TR BB - R R BRI I 2 R (L S I R IR A
AR - TR A RME SR ~ RARR A2 iR &
TR - TR BRIRPEGE R SAAEERIELE] - R T2 LR 2

' WHRAT (Carbon Neutrality ) FY7E 35— R 2 6 AH AR IS i 2 7t T 28 2 A TR 22 SR BB B A
B (R - EBIMNRIIR (Offset) K HIKE (Reduction) ZHLFHREHS - Kt
AR R TINE - SRR A T IR -

> K. Fang, Y. Tang, Q. Zhang, J. Song, Q. Wen, H. Sun, C. Ji, et al. “Will China peak its energy-

related carbon emissions by 2030? Lessons from 30 Chinese provinces” Applied Energy,

Vol.255 (2019), Article 113852 -

S. Zhang, W. Chen, “Assessing the energy transition in China towards carbon neutrality with a

probabilistic frameworkNat” Nature Communication., No.13 (2022), p. 87 -
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TG LR S EL R AN - SORIAHARE (AN ~ g~ B
FIRIRSE) ~ BP0 - S50 - R E - (LB EmdE (G
AR ) 55 - MR PR 2 B R I PR T8k R L REIR A I AT 42
LB AESMETIZRAIRE ST ~ BAEZRIS AT E A REIR PR - B2
HZINE ik -

DISCEI R B - 2022 4453 5 SSEIRETRIEFEN 36% - i G RETRH
B CO, HEIGHEERY 46% » MBS REIFASERRTRIEAR N RIS S5 528
BRpS USRS TS - DU K E R R FAR P s At - A w
AR R S TEREIR A F] - WRE LIS T REIR B PR RER » MEARAET TR
FREIE RIS FTAE IS AT R GE ~ LABIERIBE A & « sREIA
oh - R (EERIGE) LU 2015 FE iR E AR HE - 20505 B RE
B EE BT NREE 13%~32% » JHLAREIRAITE LT 40%~63% -
EHH R A RE R A AT RofifiFS - DUZMRIRAI EAE -

ZERBEE 2030 FRARFERRE » A0 2050 FEERFEMRPIELE - &
AT e AT R AR R FE T - e BT T A iR A S I
18+ TP S Se SRR A AT ~ BEVRRTA A AR RE AR (1Bl A A
M 3 HROR R TR B B BRI — K A 0 AR Bk A
Bl RRNBUFIE T - SERERNEEEREIRRT I R LR it &

D. Guan, J. Meng, D.M. Reiner, et al. “Structural decline in China’s CO2 emissions through
ransitions in industry and energy systems Nat. Geosci”, No.11 (2018), pp. 551-555 -

S. Zhou, Q. Tong, X. Pan, M. Cao, H. Wang, J. Gao, X. Ou, “Research on low-carbon energy
transformation of China necessary to achieve the Paris agreement goals: a global erspective
Energy Econ”, Energy Economics, Vol.95 (2021), Article 105137 -

M. Usman, M. Radulescu “Examining the role of nuclear and renewable energy in reducing
carbon footprint: does the role of technological innovation really create some difference? ”
Science of the Total Environment, Vol.841 (2022), Article 156662

M. Hussain, Y. Lin, Y. Wang “Measures to achieve carbon neutrality: what is the role of energy
structure, infrastructure, and financial inclusion”, Journal of Environmental Management,
Vol.325 (2023), Article 116457 -
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TIHEIBOR - DUIRERIEAR o AR A TSR RIGIK - M3IT R
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Al - Gl T RRBEIR T ER R
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AT EENER ~ BAER - EE ~ DN~ BRI Ay B A 5
o ARIBEPRREIEREE (IEA) WYBUE » 2020 2B T ERIRRHRICE
Ry 34 fENE - 5 2ERAEISAHBARHEEY 45% 5 DIGE bk maIRA
H CRFREEmAE) Rl #8ZE 2021 FRGEHMREE 711 AN
AU 2.6% o “EIHA A A dnEInHE - FERGHEREIAE AR 10%
R G 1% ~ BRELS 7% ~ X EF PRI G 0.5% » mydenEREEEE F# S
81.5% - "FHZHE 1 Fis -
S8 DU e R AR SR 4 A i 3B 2R G T SR HE » 5 — iy VLCC
(' Very large crude oil carrier ) KR R 26.5 EEEH (£ 200 EiFER
) KA 100 EHERY A K (AR 0.5 WE CO, 3l 200 &
M) - %52 0 1 MEFHEL 3.77~4 Wf CO, » i —fify LNG #J 6.4
BN R ARSERIAE AR 22.72 EEAYC O, (—Wf LNG ZEA:4Y 3.55 Wi CO, -
BIEA 1 WERARGAAELEAIIA 3.4~3.7 W CO, HYFPRIEETED) -

U CHECERR RS - (BEREETER) 0 20235517H » (https://www.
tejwin.com/news/%E7%9F%B3%ES5%8C%96%E6%A5%AD-%E6%B8%9B%E7%A2%B3
%E8%B6%A8%E5%8B%A2%E6%96%B0%E6%8C%91%E6%88%B0/)  °

Jackle Forrest and Marcus Rocque, “Crude oil investing in a Carbon Constrained World”,
February 2016, https://www.arcenergyinstitute.com/wp-content/uploads/2016-Crude-Oil-
Investing-in-a-Carbon-Constrained-World.pdf

O (RETR KRR RS ERE) - (GETHRGERAR) - 202147H29H

(https://www.cpc.com.tw/cst/News_Content.aspx?n=2599&s=46965) -
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Well to > Combustion

il =
3 i w
ﬁ-»(-(o—» §>m—p

Oil Production Oil Transport Refining Refined Product Combustion
& Upgrading Transport

81.5%

10.0% 1.0% 7.0% 0.5%
s — ==

B1E&ERIZIR : ARC Financial Corp. (using data from DOE / NETL for characterizing production and
upgrading missions)-US Average Crude Oil Refined in 2005

U.S. GO, emissions from energy consumption by source and sector, 2020
billion metric tons (Bmt) of carbon dioxide (CO,)

source* end-use sector
percentage of sources percentage of sectors

transportation
petroleum 1.6 (36%)

20 (45%)

>
-
N
-

natural gas
1.7 (36%)

electric power sector®

B2ERIZRIR : EIA https://lwww.eia.gov/todayinenergy/detail.php?id=48856

P E Ry REVR I 2 I Y GO E B RS ~ A28 ~ 208 ~ T3 — il
3 » FHERETEANE 2 P -

A TS = (RS By« 2B —PgEe (19 fERCrP &I 20 {iERcH))
DUSGHTR = ~ SRR (20 HACHIZE 20 fHRC 70 240) DURR £ ~ 55
—REB: (20 fitic 70 £AES) Dot ThE o mAENR— e -
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AT E B IIRESTZERIRRHE T 5 B 70 SRR R RAEZE - Al
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FEEEEEER o (HERIREHETESMEER » 35 Ry P20 Rk i HE i i P
PR ERY AR E - AR BN e E S REEE Y AL A M R S Bl b RN E R
FHEFE TR T R TSR A IR A E & B RS — ERY
B o BIMEMIZE RS HUE L BCRRIER R E R S AR O
5" (Clydebank Declaration) HHERHHTCEME - /R R IR EA A
LB - ERERS R AR REE ZIZ MRy ARG R IRARRYES T2/ -

T ORISR R

HeIE AR B S A% (OPEC) 1Y 2023 FERyFEMIER S - &BERA
A 2045 SEREEE] 95 8 2ERESEIA LGN 8.26 £& - ki biFH
2022 FEY 57% EFHE] 2045 1Y 66% » G2 NE] 3 FR e

U (B EBIRERGE R R 7 iR R RARD - (FRERE)
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E7%A2%B3/) -

P OREPERZE 2007 FEONERARIRIH RS - E 5 H AR BR S R (R R
UL 2 SRS S 22 SR TG R HIHR I AR A i 22 E i B BRI 2 8 - DU B A 22 S i S 67
HUFEFE ST - T 2014 SEHEHRERIFRZE 20 JEAH 2007 1 FomErE] - AR ~ &7 0 i
T MRS S SR A SR DU B LR B H 5 A G B TR A Bk B R
FAYAIFERCE R 20~30% -

B 26 [EBHGEIEE (COP26) Ry A ERHERIE - H 200 (FKEE 2030 FEH Z
AR AR L R 2L 59 22 (AR BB ORI E S - Bk 2025 £
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World population trends, 1990-2045

millions
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= OPEC Rest of the World
2000 —F - m - e e e e e -
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BI3ERIZRIR : OPEC 2023 World Oil Outlook 2045 Executive SummaryP5
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3% » (HAIEEEEREE 50% BYALT » A B AT ANETHE IR A - ki
R T R BRI Ry AN K T - AHEAHIER S g Ay RE &P i e B S
SR TR TEREN R BB TR A A PRTREM L - ST ASERE & S A T
B T B G 5 ABK 75% RUREIRIEFE » 2BR 60~70% AU = KA HEK
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FEFEHAE BRFHEIRE K - E 2022 SR/ 291 {5, — RIVEIHR K -
TETHEE 2045 £EIRFHY 359 (5AR,—K - HElN 68.3% - TEREIRASHE2ICE i
AR 2 e = BN REIR BN JIAIR - Horfr - ENEE SR SRIRRASY -
Kb IR S FRE R AR (OECD) B 28% - 352 TEl 4 Fr -

T3tk 200 S - POy T bBR R LIE T ra e e i L e
71> MHERERELFTTRREIRIHARR MG N - B B ARER S SO R AR
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Total primary energy demand by region, 2022-2045

Levels Growth  Growth Share
mboe/d mboe/d  %p.a. %
2022- 2022~
2022 2025 2030 2035 2040 2045 2022 2045
2045 2045
OECD Americas 55.4 55.4 564 D5B6 5b4 559 0.5 0.0 19.0 15.6
OECD Europe 33.7 340 339 334 327 320 -17 =0.2 1.6 8.9
OECD Asia-Pacific 175 17.7 179 18.0 18.0 18.0 0.5 0.1 6.0 5.0
OECD 106.6 107.1 108.2 108.0 107.1 105.9 -0.7 0.0 36.7 295
China 13052 W A1 TBT T8 T 6.1 0.4 245 216
India 19.2 213 25.4 297 341 385 193 31 6.6 10.7
OPEC 203 228 264 2946 326 347 144 2.4 7.0 9.7
Other DCs 50.3 542 611 4682 75.0 711 26.8 19 173 21,5
Russia 157 155 154 153 152 15.2 | -05 =0.1 5.4 4.2
Other Eurasia 75 78 83 89 9.5 104 29 1.4 2.6 29
Non-OECD 184.3 196.8 214.7 230.3 244.5 253.3 69.0 63.3 70.5
Worta (2505 5039 3229 3383 3516 355.2] 653 | 05 1000 1000

Source: OPEC.
Bl4ERIFSE : OPEC 2023 World Oil Outlook 2045 Executive SummaryP7
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