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FERIE > UN 1F 2021.09.24 HEElFE &% 5m T SDG 7 B3 EHEH (SDG7 and Net-Zero
Emissions)! | »2021.09.27~29 » IMO-UNEP-Norway I:[5] &5 " EHBEEHER A w18 (Zero-
and Low-Emission Innovation Forum)? | - [l HEt{E S K15 " gilEfiExmtE | esEEm
ISR RA TR A2 50 26 [ & R 5 LR & (COP26, 2021.10.31~11.12) H BrAYHFHE? -

2 COP26 &k B INEIRGE AIFEBIHEE (R IR Y SN
e AN g/ Dt BAE R RS AR - EEHLITAR - (HEERE T FERPE (net-
zero carbon emission) ; ~ EEA2 {7k 1.5°C 1Y H L N S HHKERAY » i ~ kA S LUK
H SIS SRR B 23K B2 Bl LDC ~ SIDS®E 2% (] SR B B H i & B R HYak
i o BRI EIR ? DURCE R RA BRI R FEA RS 88 7 2K &5 —EE
AR -

HEEEMNE » COP26 NMEET A AMIE+ H1ZE R IMO MEPC 77 (2021.11.22)1&
RS B IMO EfUEE S EN EEEEE ) 0 £/ IMO 2023 ) decarbonisation

1 SDG 7 A &IENEFEEJE (Affordable and clean energy) = UN Web TV: Mobilizing Multistakeholder Action
Towards SDG7 and Net-Zero Emissions through Energy Compacts - Roundtable Discussion at Special Multi-
Stakeholder Event Segment » 2021.09.24 - https://media.un.org/en/asset/klv/klv7wzmm39 -

The IMO-UNEP-Norway Zero-and Low-Emission Innovation Forum is a three-day online/virtual global
platform aimed at championing innovation to accelerate the transition of the marine sector towards a
zero- and low-emission future - = KHVEFZ 7T HIE © New Technologies and their deployment ~ Models
of innovation ~ Roadmap towards innovation that fosters deployment °
https://media.un.org/en/asset/k1w/k1w003pcro

3 26 EFFESEIRIESE LK E(The COP 26 UN Climate Change Conference, COP26, Glasgow Climate
Change Conference, )72 2021 4£ 10 H 31 HZE 11 H 12 HIEGRIS RIS AT EHRT » HIEESIEE A
BUN SRR - AR FHRILEF = EEE AL EH - B - (FaBREELERALY)
(United Nations Framework Convention on Climate Change, UNFCCC)ZE 26 R&FQIE @5 ~ ( HENEHE
&) (Kyoto Protocol)Zf 16 KEFXVEFi#(CMP16) LUK (2225 7E ) (Paris Agreement)sE =R &F&E] &
#(CMA3) o BLEER s sh & s (SBSTA 52-55) Bl a5 a1 THHE S s (SBI 52-55) L AE A ik 1 [FIIF
B ° https://unfccc.int/process-and-meetings/conferences/glasgow-climate-change-conference

COP 26: Managing Biofouling - A Win-Win Solution to Help Curb Climate Change and Preserve Ocean
Biodiversity, 2021.11.04 - https://www.imo.org/en/OurWork/Environment/Pages/IMO-at-COP-26.aspx °

The 48 Parties defined as Least Developed Countries (LDC) by the UN regularly work together in the wider
UN system. The Small Island Developing States (SIDS) is a coalition of some 40 low-lying islands, most of
which are members of the G-77 that are particularly vulnerable to sea-level rise. >
https://unfccc.int/process-and-meetings/parties-non-party-stakeholders/parties/party-groupings °

Shipping has seven months to show decarbonisation progress, 2021.04.01 >
https://lloydslist. maritimeintelligence.informa.com/LL1136228/Shipping-has-seven-months-to-show-
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strategy, targets and regulations H & AR AL R, - AR ELEIANY 0 )M —TNELRI DL Rer
AR ELHY o

A wide variety of design, operational and economic solutions

Achieving the goals of the Initial IMO GHG
Strategy will require a mix of technical,
operational and innovative solutions
applicable to ships. Some of them, along
with indication on their approximate GHG

reduction potential, are highlighted below. 5-50%
Fleet 2-50% up to 5%
| management, 1-10% - Extensive speed
' logistics and Concept, optimization
l i i Voyage speed and
pe—— incentives optimization peed al
capability
5-15% ] e
Power and C
propulsion
systems i
80-100% 2-20%
35% 90% Hydrogen and Hull and
50-90% Bio-LNG/LPG  Biofuel 3rd other synthetic 1-10% superstructure
Full electric generation fuels Energy
management

HRIAJE ¢ https://www.imo.org/en/MediaCentre/HotTopics/Pages/Reducing-greenhouse-gas-emissions-from-ships.aspx

HRIAJE © https://www.imo.org/en/MediaCentre/HotTopics/Pages/Reducing-greenhouse-gas-emissions-from-ships.aspx

decarbonisation-progress °

DNV Webinar on Alternative Fuels Online Conference, (2021.10.20) -
https://www.dnv.com/maritime/webinars-and-videos/on-demand-webinars/ °
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FLE R > 74 MEPC 76 (2021.06.10)Ei1 MEPC 77 (2021.11.22)3 k[ EHE —EHEZE
RESHAYF > 40 GHG ~ EEDI ~ Cll 2 o #£ MSC 103 (2021.05.05)&31 MSC 104 (2021.10.04)F;
M FEE] 740 : E-navigation ~ MASS ~ GBS SR - (HARHYZGER » THRES > HiE A
& " it (Decarbonization)® ~ #{ir (Digitalization) ~ £li#(Innovation) | =F&ME. -

EERIZT IMO HY MEPC E1RH » BARTRRA RER /) GHG Y22 FakiE » 1 2011 i@
i) Resolution MEPC.203(62)ffAHAE XS RU(EEDI) ~ REARREXUEBEE 25 (SEEMP) » 1] 2016 ##
i Resolution MEPC.278(70)5& IS S HIFERHR (DSC) - F1] 2021 MEPC 76 3 28 HYARRORE X FE
H(EEXI) ~ BB FERERTAR(CI rating)® < Z5ELEF LR MARPOL VI T, » MARPOL 24 |, I,
I, VI, V—IREE » EEHEFNIR A AR B R -

MSC t/ETRE > 5 1 Bl RHE Y Maritime Autonomous Surface Ships (MASS) ~ Goal-
Based New Ship Construction Standards (GBS)&&H » MSC &4 HAth i BE An sk f KAy 224
(Safety)sferd B e _EI S B 27 M & BEm U IR ZE (Security s -

8 GHG EAAR LR - EAEIR S b o ORI - Ef&ERAY GHG 25 © Carbon dioxide
(COy) ~ Methane (CHq4) ~ Nitrous oxide (N,O) ~ Fluorinated gases (& LR e F-gases)ZE -
https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data °

%  FHFAY GHG » EU %A EU Fit for 55 ~ EU ETS (Emission trading system) ~ FuelEU (On-shore power,
Carbon Intensity) ~ AFID (Alt. Fuels Infrastructure Deployment) ~ RED Il (Renewable Energy Directive) -
ETD (EU Energy Taxation Directive) » Taxonomy (EU list of sustainable industries)Z o

10 GESAMP Working Group 43 on Sea-Based Sources of Marine Litter = 2021.09.23 GESAMP webinar to
present the report of WG 43 - https://www.fao.org/responsible-fishing/marking-of-fishing-gear/gesamp-
wg-sea-based-sources-marine-litter/en/ - https://www.youtube.com/watch?v=kEyTiqYcW6s

1 IMO HYBEE{R225E T Maintenance of International Peace and Security: Maritime Security - Security
Council, VTC Open Debate | 7f: 2021.08.09 H#i# FiGEIZHGHH#HE » & BiaEHESAIUTERHM
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ifi ELE2 MSC ~ MEPC IRERFHFIAVE N ERTY STCW 1Y T & | 558 > MEPrE#EL " A
(Human Element) | A REAVEER-E -

shat B TS R T A eGSR - BIEER T AL
FRMEE TAA L BIAE TS BT g, B R (SHIEE) rVEEES TP
AR A RSN U AE? -

WAL > MSC ~ MEPC "NHY HTW ~ 1Il ~ NCSR ~ PPR ~ SDC ~ SSE ~ CCE fft— A EE % » B

N

S [ ZE 4 Y Legal Committee~Technical Cooperation Committee s Facilitation Committee>
125 Ay Assembly Bl Council o
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EARER /K FEVAEY) e HEFRE] LM - S HRSERER A SRR BT BRI 5 —ith
HYAERE ~ J5HEREE » 281% > IMO Bt —(EEAE 7K (BWMC, 2004)/A4Y ~ FAE ~ 15
F AP E B EMRA H AR E (E S B AV EAE /KR B A8 > EAR SR RIE
A R A HORE B2 AR E T 2 BB HIE R 2 288 BT BB H

¥,z (UNODC)# E 82 LA Maritime Crime f - https://media.un.org/en/asset/k1d/k1dw6hzimp

2 RFFAAEEENEENZL2MER "2y, TiedbiE B9 VvTso 2EEEA TEE , iR
fie \ PR AT -
13 http://bankofculture.com/archives/1647 -

14 https://kknews.cc/history/j6rl4ve.html °

15 International Convention for the Control and Management of Ships' Ballast Water and Sediments, 2004 >

https://www.imo.org/en/MediaCentre/HotTopics/Pages/Implementing-the-BWM-Convention.aspx °
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HYEL A SFRUETETR S Het A~ Zalok - RGBT 2 A —H: A RY1E (Invasive
species) VURR R - LGS FREIEEIR R T B/ NEEMR Y ~ wLBUE TP IR RV R A IZ K
RS HITEEIRY AL — 1% AR SEHE A B S A G 48 ?

BN HRHEN A AN G MR EUK N EEY L ALY E R EAEY)
AN - (BHIREEP LA B EEE AR SOK T 4EEYIBIe R EDEE 2 Ak
A B - AEBRMEAENEIZ TR AR ? 2818 IMO SR Ay bb AR — (2
HIREAOA FE 75 E 2248 EFE A &I (AFS Convention, 2001) -

(R - HIREHE) TERETHE X% OSEAEEE) TFFABLEE
B b L NSRRGSR b b\ KSR RS 28:26)
HREERAY TP E RAEREA

[E BT A T o o > BB 2SI B A TR I 2R T T LA
SRTRIE DOl ) B TR ) A ﬁ*ﬁ?&ﬁ%ﬁﬁx REEHY T AR | 205 - ?ft&z—%
Fiéiﬂfﬁf ' ZEIREEIMIIK _HIE /N E SN E T 25k GHG FEIERT 3%2222 > HZ(E

Jam KB LIF % 2 e R L A ENH SR - RRiVEVEAE - RN B4 KSR
ﬁmﬁ(alternatlve energy) ?* 5 & 75 ZE BE i (Renewable Energy) ? B $X t 2K 7k 48 AE R

16 Biological invasions through ballast water discharge: Marine Ecological Systems Under Threat, 20200216 >

https://archive.ceylontoday.lk/print-more/52176 -
17 https://zh.wikipedia.org/wiki/5E [ JFEZHR -

18 https://www.dw.com/zh/ 50 [E] A 1582 I E 50 /a-16212366 ©

1% https://www.imo.org/en/About/Conventions/Pages/International-Convention-on-the-Control-of-Harmful-

Anti-fouling-Systems-on-Ships-(AFS).aspx °

20 The greenhouse gas (GHG) emissions — including carbon dioxide (CO,), methane (CH4) and nitrous oxide

(N20), expressed in CO,e — of total shipping (international, domestic and fishing) have increased from 977
million tonnes in 2012 to 1,076 million tonnes in 2018 (9.6% increase). The share of shipping emissions in
global anthropogenic emissions has increased from 2.76% in 2012 to 2.89% in 2018. - Fourth IMO GHG
Study 2020, Full Report, Published in 2021.

21 https://www.transportenvironment.org/challenges/ships/greenhouse-gases/ °

22 China, the largest contributor, was responsible for 28% of these emissions, followed by the United States

(14%), the European Union as a whole (10%), India (7%), Russia (5%), Japan (3%), Korea (2%), Canada (2%),
Indonesia (2%), and Iran (2%).
https://worldpopulationreview.com/country-rankings/greenhouse-gas-emissions-by-country.

23 2021.02.09-10 IMO #2¥t 1" T Symposium on alternative low-carbon and zero-carbon fuels |
https://www.imo.org/en/About/Events/Pages/Symposium-alternative-low-carbon-and-zero-carbon-
fuels.aspx > https://youtu.be/S_suOQkfcnU - https://youtu.be/FLQZgby49ZE -
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(Sustainable energy) s/ 4L E AR Biofuel) ? B2 FF R BRI JEINEF (L ? SIERLE N BT
FHRR R ~ (RO ERRZ 5 MER ", -

BREE © https://www.wartsila.com/insights/webinar/decarbonising-shipping- ZklsE © The wind of opportunity in the Asian market - Integrated marine
week solutions for offshore wind vessels, https://www.wartsila.com/, 2021.09.28

A2 BER AR (Methane)(FHJ5E)CHa ~ HH I (Methanol)CHsOH (MeOH)# HIZEZ & H C
BEEZ A (Ammonia) NHs BL & A NOk; 75 —(EE )2 AR Green - B A (Hydrogen) Ha 5%
B2 B Rl B 1 E@RIRE R s 8 e e AT TR 572 -

HARVPRER - B T ~ R EALAE B R AR iR R B R AR - J2E
SRR H RS A —EaEg? 1 H B s S S AAyE CReRAE 5 ) _E A O
5 ~ A5 - 8 BYE - S BREREREIEY - 5550 TREGRER A1 T8 BYElics:

24 Fuel-based and energy-based emission £1§E : CO; ~ SO, NOy » PMyp ~ PMy5 ~ CO ~ N,O ~ NMVOC ~
Black carbon (BC)ZE - Fourth IMO GHG Study 2020 Annexes ©

%> |s green hydrogen the answer to the climate crisis? | DW Documentary » 2021.11.03 »
https://youtu.be/4sn0ecqZgog °

%6 Onboard: External hazards collisions, grounding etc., The risk frequency and consequence increases,
Scaling effects, Containerized swappable solutions, Lack of H2 experience in maritime unlike LNG/
Ammonia, Crew competence. Handbook for Hydrogen-fuelled Vessels, MarHySafe JDP Phase 1, 1st Edition
(2021-06)

27 JF Wirtsila /1Y 2021.09.20~23 1 Decarbonising Shipping Week webinars F1#2f5 7" " Which alternative

11
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BRFCIE ¢ Environmental Regulations: Shipowners' & Managers' Dilemma, Indian Maritime University, 2021.10.06

Chain of events and associated measures to prevent or mitigate consequence. Prevention has the best effect
when applied early in the chain.

Leak Gas dispersion Explosion Escalation
* Pipe-in-pipe * Ventilation ¢ EX equipment * \ent panels e Structure strength
¢ Small ESD segments ¢ Gas detection ¢ Ignition control * Deluge
* Flow rest. valve * Good design ® Inert gas

©) S O

B2 © Handbook for Hydrogen-fuelled Vessels, MarHySafe JDP Phase 1, 1st Edition (2021-06)

FER 5 HE (AR R (Renewable, Modern Biofuels) ¥ BE1S A /K BELF T e 28 > $HR
SAEBIERIE SN GHG AYEHE - BYUEE—3E - BE [ > 2015 FiEE & B

fuel will you select in the next 5 years? | HY#F #4558 E - LNG/Bio-LNG/e-LNG (63%), Methanol/ e-
Mathanol (47%), Ammonia/Ammonia mix (45%), Hydrogen/Hydrogen mix (35%) °
https://www.wartsila.com/insights/webinar/decarbonising-shipping-week

% JE\BE(Wind Energy) iy JE\EE B B 255 AR T [AU Rk 7y ARIRAEFRTE(Decommissioning) Bl 5
(Replacement)i » H1H B AFGEEMRFIEAAY AU — - Bl E AR HIREAEYE -
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(Paris Agreement){% > 2016~2019 “EETEFFHVEIZR (£7H 64 ([ FFEMHFAIEIZ A 150 ([
Ei1 2011-2015 FHELEEE » SEREAHE TN 240 million tons HY CO HEIE » Bl 2K 1 (& E 2R
3% (COVID-19 pandemic) > 2020 4E— [ FE T 2.6 billion tons 15 CO, HEi & » %[ LL 2019
FRT 7%% -

BERIFKJE - https://ourworldindata.org/grapher/global-primary-energy?time=earliest..2019&country="OWID_WRL, 2021.10.06

® Change in CO2 emissions by fuel, 1990-2021
(] Evolution of global GDP, total primary energy demand and energy related CO2 emissions, relative to 2019
BERIAE © https://www.iea.org/reports/global-energy-review-2021, 2021.04.19

¥ FREEVE 5.5% - FZHE 1.89% ~ {EAAEl 92.6% - https://ourworldindata.org/grapher/global-primary-
energy?country="OWID_WRL °
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ERIACHE ¢ Le Quéré et al. 2021, Nature Climate Change, Fossil CO2 emissions in the post-COVID-19 era,
https://www.nature.com/articles/s41558-021-01001-0, 2021.03.01

BEZRTTDAS [HZ "I S/ NI A By ) 0 BT ERTA R R IRATEEEE & - (HA0R
DAEEROBERHT A > {LSF The Economics of Degrowth HY(JEHE & ~ KM ~ i KAV AR
R ) B ER A R A LAY R I 2 B30 o N R 2 B AR A M e L T DA b B[] 2R Y
Negative Emissions Technologies (NETs)HY#%f /77431,32 «

30 peter A. Victor, Growth, degrowth and climate change: A scenario analysis, Ecological Economics, Volume
84, 2012, Pages 206-212, -

31 william Nicolle, Four negative emission technologies (NETs) that could get us to Net Zero,
https://policyexchange.org.uk/four-negative-emission-technologies-nets-that-could-get-us-to-net-
zero/,Dec 3, 2020 - (1)Direct Air Capture with Carbon Storage (DACCS) ; (2)Enhanced weathering ;
(3)Biochar -~ (4)Bio-energy with carbon, capture and storage (BECCS) -

32 Akshat Rathi, The ultimate guide to negative-emission technologies, https://qz.com/1416481/the-
ultimate-guide-to-negative-emission-technologies/, Oct, 2018 - (1)Afforestation and reforestation ;
(2)Bioenergy with carbon capture and storage (BECCS) ; (3)Direct air capture ~ (4)Soil carbon ~
(5)Biochar ~ (6)Enhanced weathering -

14
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EklAE © Greenhouse gas emissions, Peter A. Victor, Growth, degrowth and climate change: A scenario analysis

o Fig. shows greenhouse gas emissions continue to rise in the business as usual scenario, exceeding the 2005 level by 77% in 2035.
] In the low/no growth scenario they are 56% less than the business as usual scenario in 2035, and 22% less than in 2005.
] In the degrowth scenario greenhouse gas emissions are 88% less than in the business as usual level in 2035 and 78% below the 2005 level.

[ ISR o el a BIEER %%SE(ParIS Agreement)** TSR R EEHYTE <R - IMO*
B ~ BN~ PN ITAROR TR, BRI RERE - hEE(FAEER S -
ERCAEGON > BEAGEREIZANBIA LR - BRI MEE SRS ANZE
RNERMIWEHLIRY - R L EF A DA MEFEERE -

EHLMER BERT THTE ) FURER > TEOE )~ T RER ) AVEEREAEALTT
‘bji CEE PRl BHY - B AR ESGEERE T T HANRERE ) AUER - R
TE T BB REORTSEEHT - FE S SRAFHIIRFEE - AR BRED QIR S, W2 ] LAFES tH— 8%
fEFHsERR R © FEORA G > B AR R B B TR B R R 1 SRR B R

[+ BT REE
By o S

31992 FERHE B RIEALI(UN Framework Convention On Climate Change);4A s ES (T 5 1997 57
#l5af E 2 (Kyoto Protocol | #5 #i LFH#E B2 Jekhie H A 5 2015 52 {4 7E (Paris Agreement) 474y J7 AR 2K
P HEBRBRECE » AT 2R FUR RGN RS 2 & 5T E AR OIS 1.5 &
EiE - H ¥ EEFETA S YE/ETE B % H 5T =R (Nationally Determined Contrlbut|ons NDCs)f
e I HS A E e S BRI ERL » R SR ANRIERE - mEhFE 28 T B 2 F e A

7B o o https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement °

3% {EB UN THYHfEHERS > IMO 1E 2021.09.14 " Cutting shipping's GHG emissions - IMO's role | 7T
Youtube SRR & A&E IMO L& HHHEEEE T too low and too slow | ~ | far behind | » {2 IMO 2%
YLUEETE [ o IMOHQ » https://youtu.be/hOexcriuPxl

* EREASCRATREENE

(1) AEEE - EEE T RRETEALEREEARTT » AMERTT - RAESUENIREMHEATT - AP IMo i RZ e
BRREACR  BUEREAY R RIHAIELVER] > IR Er R E880Y KBt - i‘%%ﬁﬁzﬂtlﬁ IERENCE i
iPhone FIfJEEf B -

(2) 2004 [ BRI P AL i BR ER /K R RS 22 1] B2 HH .\ 49 (International Convention for the Control and Management of Ships'
Ballast Water and Sediments, BWMC 2004)%1{5’]]—)3%%?@ % (# (Ballast Water Treatment Systems, BWMS)fJ K [R2
2024.09 - FHEEA LEMHIE o
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ERLE RN UE T M B R -

Frll e E 2 IEA — HERERATTISEEM (A substandard ships){E& - H]5E g
REMEASENT - — AL IEHE AFMREE - RIEAKRFEANEEEAE » HAFER > KIEW
NER DL - ZRTRNEERE T B N EHRTT  HD - BfTAE GHG HEgR = >
B K EHEA AT - (PR EEERR > ] DIBE 2 -

(3)  IMO Resolution MEPC.280(70), MEPC. 305(73)3&3BI7J 2020 [EH7 < (sulphur 2020 limit) & 7 A 257 BIEE] 0.5% > fiH
HEZMEEEE  B—EHATEET 0.5%(EBEH(LSFO) » 55 — 24BN AR S5 (Scrubber) Y8 5275 (L £ 4t (Exhaust
Gas Cleaning System, EGCS) » 55 = Z({# F] LNG s (RAETR - EABAEIURIE & - SElEE—EhEmEA
I BB AMRBREHUETE - AR LS — R BRI LSFO BRMRAIE N > 25 Rt N AR B YA
AR - T BB RIE MRS HERYEZ - JF(Open-loop, Close loop, Hybrid)Uj— ki 55 Lhigcdr - i BLIE AR s 2
BN - K - FEEREER  AlRAEEN - EAlS T NEEZ - R > BSEIREEE R > 2015 41
MEPC.259(68) 12 #IFE Z I JEHY -

(4)  ZJAH NG BECHME RS LRI T - (58 AR 2 B 2 2 e G B EAYE R - B0tk
L BT R - BRI N A T FoMTRE TN mRAE - BMEGIEER - AR LNG i MEEREREE
BIERY NG f5 TANE ) U 2 BB EIREAET > S ERTE B4 20 | - AIEEK 0 B NG B EAVERE
E 2 BAME  RESVE ARSI B EE R ERII GRS - 5ELL NYK AV3ISOREER2 0T > WREEEE -
ALLEEALTIG - iR G B EESHE -

PG © Methanol as a ship fuel, DNV Webinar on Alternative Fuels Online Conference, (2021.10.20) » https://www.dnv.com/maritime/webinars-and-videos/on-demand.

(5)  {REEAANY > ERAERAVCASHIREEARRE FTAE 20 T 18 ) Bk Dual-Fuel Engine » 2K T > Hydrogen -
Hydrocarbon ~ Ammonia * Methanol - Biofuels IJf—#& Fuel R RHIE » FHEZERE « K - R RaE > 23E
J& Dual ? Z5){ Triple ~ Multiple t =] AN | “R[EIHY Fuel #Y injection system tR[5] ~ TLHEAVREETHARE ~ PARHTEREL
TPz R SR AR E » REH TER - 7 7 —HEZERSHAR - seE ERVERRI DD ISR REf bRk - B8R T
2% AYEFRUS ? B > T LAZ A EARIEY T - Sen N AEERE ?

(6)  Hf% - WARANE 2050 fEAIEAAEIRRGHT ARG E — RS ERIES - AVEHARIMIR - AR - SEES AR
A 0 BRUFACEE - BRSSO o BRI OB R IR BN B s ¢ sy TR | USRI - E
FEON GRS HEBIZRAY S T RE A B A - ARk SR & AT - NRILRE S ? SR EiE
e
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BRIAE - China’s Greenhouse Gas Emissions Exceeded the Developed World for the First Time in 2019, https://rhg.com/research/chinas-
emissions-surpass-developed-countries/, 2021.05.06

ERIAE ¢ Global CO2 emmissions from fossil fuels by region, 1959-2020, Global Carbon Project: Coronavirus causes ‘record fall’ in fossil-
fuel emissions in 2020, https://www.carbonbrief.org/global-carbon-project-coronavirus-causes-record-fall-in-fossil-fuel-emissions-in-2020,
2020.12.11

(Ging - 7Et) " PEZREL > HERF | REAS - | siAAERE - Bl
REEERILTET R EEE LEMEENEGE | A2 ?

BINE G TSR FE 240y 2050 FEAVHATRE 2

BEIF > FFEE A —EERE o N2 s ?

B B HIVAEAE I A~ g EE] 2050 FEfFfRE—1T 2 A N —(EREE" B
HIZH ? WM& R R AR RS E &7 (regulatory compliance)5it 4y > ZA& T

— > A AR - IEERE TERT AT LUEE] 2050 4 A IR RAYEES A Dok s hE -
ERE LI N E R NE N
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B BAE SN AERF AR E ARV — K > REALELE B (R
ANEY) BRI -

PR —2X E*%E@%}%{Wﬂﬁ—ﬂﬁ“% TR ETRHE R R IEEEEN %5 Far
above average FUEFS MR » 5573 L AVBE B SR AL - ZHIEH > 5ligkss - ZELHH
R o

m- R

THEEMAVRIREE T (8L - BHRL - EHUL ~ ¥Bi48(Internet of Things, 10T) -
FAMMIEREF T2 4.0 (4™ industrial revolution, 4IR)#%E 8 T 3% A\ T & &% i 2 A e
BRI T2 B 2R E T R - 8 T A IR BT R
sELEEE o EEEMEER TR T RgEEmlt -

AEW ? B — TR AR T - BN SR EEN S TR B EHEE T
ELEATEE TR EEIRPTE R EG AEWE ? eI B (T ? IRV E MR ?

ERIAE © https://www.presentationpoint.com/blog/data-signals-triggers-industry-4-0/

% Hong Kong International Convention for the Safe and Environmentally Sound Recycling of Ships >

https://www.imo.org/en/OurWork/Environment/Pages/Ship-Recycling.aspx °
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BERIAE ¢ Ignacio de la Pefia Zarzuelo, Maria Jesus Freire Soeane, Beatriz Ldpez Bermudez, Industry 4.0 in the port and maritime
industry: A literature review, Journal of Industrial Information Integration, Volume 20, 2020

Tl EREE o BRSEEE Tl ARERRAF - A 2005 £ IMO MSC81/23/10
AT E-navigation®” » L@ 3T HIAY 25 B & - 2018 HY MSC.1/Circ.159538 5 2019 HY
MSC.1/CIRC.1610% -

BERIAE - Strategy for the development and implementation of e-navigation (MSC 85/26/Add.1, annex 20), 6 January 2009, IMO.

37 MSC 81/23/10 - WORK PROGRAMMIE “Development of an E-Navigation strategy”, 19 December 2005 -
3 MSC.1/Circ.1595 - E-navigation strategy implementation plan — update 1, 25 May 2018, IMO -

3% MSC.1/CIRC.1610 — Initial descriptions of maritime services in the context of e-navigation, 14 June 2019,
IMO -
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BERIAKJE ¢ E-navigation strategy implementation plan — Update 1 (MSC.1/Circ.1595), 25 May 2018, IMO.

2 A Maritime Autonomous Surface Ships (MASS){E IMO & F-HYIF = R 2 HFRAT
2017 £ MSC98/20/2% - [th1% » MASS Gt —E=(E1R " 75 | AYEERE - K % 2021.10.04~08
# MSC 104 K&/ 97 {352 A5k A 6 (-1 7 MASS - 2021.05.05~14 f] MSC 103
REGHY 94 (a2 U S A 12 (FAVSCRTRE A MASS « fRIETERY - MASS BYRHHELE
MERAER BT EOEM R AR 2 > MAFREECE AT FAL B LEG FEEd - W[E
2021.06.03 MSC.1/Circ.1638 HHf7#it4t » MASS B BE{EZ4} (degrees of autonomy)4y

® k1 FlfEA BE b LS T FEALAA(Ship with automated processes and
decision support) » J& ST A0 240 SR RAThRE HET THEM] - FEbTfpE R
DA fe NBEE T BB LESF - EREETRERE B IER B B B 24038 A4 s
ETABIA -

® 4 2 HREEFERM 2 A& E AL (Remotely controlled ship with seafarers on

40 MSC 98/20/2 - WORK PROGRAMMIE “Maritime Autonomous Surface Ships Proposal for a regulatory
scoping exercise”, 27 February 2017, IMO -

41 MSC.1/Circ.1638 - Outcome of the regulatory scoping exercise for the use of maritime autonomous surface
ships (MASS), 3 June 2021, IMO -
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board) » RZALALIREF S NS FZER] - MRS B ZAG S TSR AR T EE
RZAGRAZ B B R B A S BT RE -

® ZH4R 3 1 RAEM EFEN  EIZEHIM (Remotely controlled ship without seafarers
on board) > FZ AR LA B -

® ZEIR 4 =HENEAAA(Fully autonomous ship) » ARHZ HENE R 248 0 BT
H AR 7 TE -

s E A BHCE 2R MR R A ? A DUE SEEHER MASS HERREIR %
ERESENATIRE - {H7E google — T » B ~ #Fjk ~ 255 ~ 1B ~ fa7hél ~ HAS ~ 58T -
rR[ER /5 B8 MASS [ sea trials H 4 completes sea trials FY)4 &, > TS T2l » FEZ &
TEER EAEH NI K E 2 RS o T RIRREERE AN, » 4R T WEEETIEC -
KRIE TN AEREAFE - 210 IRECEAE - A R0E - kEGH —HAREH
K~ ST o R MBS AESEEErRE OkFE 1) - BEAANEEER - 22
BV TR 1967 4F > FIEHETTEENFEH T - 7€ 2005 1Y E-navigation ~ 2017 4
i MASS ~ 2020 & 2021 HYJ completes sea trials - Degree Four HY MASS IR G R ZER » B2
B SOLAS ~ COLREG » STCW ~ LL Convention and Protocol  TONNAGE ~ SAR Convention
FSS Code ~ IMSBC Code ~ IMDG Code ~ IBC Code ~ IGC Code ~ CSS Code -~ Casualty Investigation
Code - Il Code * Grain Code ~ INF Code -~ Intact Stability Code — Z:.51|H; A5 EEETRE
REERAS _RAI 2

BERIFKJE - International R&D Progress, Present and Future of Maritime Autonomous Surface Ships, [2020/21 KSP-EBRD Joint Consulting], 7
September 2021, https://youtu.be/4N9J7nqpGrg.
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4R N SURFEE E-navigation Bl MASS 1Y/EEEZ 4 (Maritime Safety) Bl SR 75 155 E 1Y
& (1)BEEMNIIREIZ AN 2 (Big Data Platform) 5 (2)f# YN AAZL 28 BR B
(Management and Assessment)fe 2. » (3)&E/5 22 iHE Z4E(Smart Transport System) ; (4)
ferhgEA et o (S)HEEER TR(Eco-friendly) YT HACRERERHE & (6)IIREIFRS(E -

A1l — B IR R A B (Big Data) il E & &0k » i LERA 5V AVRFEE? > (H40R
2 EERIA BEA 7 =¥ 5 (Resource Sharing Platform)* - “NEEH M) (Data Mining)**
HIZHRE @ FHVEEE - EERNR A HEER -

ERRET R BIR 2/ VBRI  (VDEMRapTa A - EEA - U fRlg - P&IE
HRLRASE R BRI B A e A R 5 (MAaRT TR EIESRACE: © 3)F B © (4G
FEEEERE SE R B SRR AT BT 5T ¢ (5) B SR U AR E BRI G R B (6)552
et BN ¢ (7)Y A (BRI P ARRAR BT © (8)AL B BRI R B &R -

ERERE SR BB ZGT AR BER A 2/ DR R S S © (1) EAfTERY
et~ AREDUR N (2B Ay S T B E]  (3))a [z Bdsiiith DU RSN R F Y
RE S (4)FEE - R ~ JBRESE  JgRE - IAREE - BERER - BRI
BRI TE S S (5) AR GBI ERHTIREAG RS EN IR A SN RE IR © (6) BUPRfA AR
[ ISR RS AE A & JE P A B A - (7)/KIET B K T T TR PH A FERR © (8) %0 ~ = 28(%5)
fitt ~ JERE ~ FRRERSAVRTI TR IES -

2 TR REERVEBLEE SV HYRHEL ¢ (1) Volume( K& big + data) 5 (2)Variety(Z45% © logs, texts, photos,
videos, etc) 5 (3)Velocity(=2E : fast collection, fast processing) ; (4 Veracity(E & : from ambiguous data
to reliable data) ; (5)Value({&{& : distinguish meaningful data) -

4 Resource Sharing Definition and Vision,

https://www.railslibraries.info/system/files/Anyone/mtg/2018/2018-06-
11/146510/Resource%20sharing%20definition%20and%20vision.pdf °

“ BRI (data mining) 2 —(EESEERAVEFIEE S - ERAATES « RE35E - SatEfnEk
JEEAYAE O AR R B R th S R U T RUBAE - R B RV BRI (&
MR PR IUE RN R R T ERARAYESRE - DUE— R - BR TR b ER - EES RETE
FHEMERIEEITHE « B - FHAEHEE a2 8 - BEEE R (@M ERE - DU
&~ SRR EE R E R -
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HLiEfE o B2 E-navigation B MASS » FE4 T SMART E-navigation® » FE4:T GMDRT
Concept*® » FEA T NextGen VIMS* o T RHTARAE A ) o BN ARUE ? FAFIZ BB
& TR B3E T A, ? BERMRE s E S ?

BklAE © SMART-Navigation Project Office, Korea

4 SMART-Navigation Project >
https://legacy.iho.int/mtg_docs/com_wg/NIPWG/NIPWG6/NIPWG6_2019 05.1_EN_SMART+%20MCP.pdf

4 https://www.youtube.com/watch?v=WVL7Q4J6KeQ -

47 http://www.cm-

soms.com/uploads/2/72/CF4.2.1%20Next%20Generation%20Vessel%20Traffic%20Management%20Servic
es%20(Singapore).pdf -
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BRIAE © : https://www.youtube.com/watch?v=WVL7Q4J6KeQ

BRIAE - MPA Singapore, Next Generation Vessel Traffic Management System
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AR AT R G AR R T i) USR] - AITEAHRERRRE - (B3 —HeEh
REAVERPEAE DS "B BN S — R |

HE 2 E8EAY » Eco Friendly, logistics resource sharing and Intelligent unmanned

automation Port, unmanned terminal, zero-emission terminal fE¥i 4 E K AIZK AL & | °

IR AE > (el T BT,  BRAERIT—ERRE 0 T AL o T REE
i/ & (Jurassic Park) | fIVZ = ¢ T Adp e B H 2 AV EE (Life will find its way out.) » {H
EMEHER - TEE AT HGEAE > MEEAE > BEEAE -

ANNRREZER T BRI EHEADE » ARSEE/ D | 4IR~ E-navigation ~ MASS »

SMART E-navigation ~ GMDRT Concept ~ NextGen VTIMS %Y " AR | fEEMEERESE

THEE ) B 7 B MMER STCW RIS - TEE ~ 153E - K B ANEARNE IR
NERT FEERH F 2 R EAVARR

A~ EERT

Jeft 2050 FHYERFHR—E - FMET—BEY 2030 FH & Rk &%= HAE
(SDGs)*85t 4 » FH ABN Amro ~ BP Shipping ~ Gearbulk ~ Lloyd’s Register A1 Maersk Line =
15 {JEfTAE_E N lieAE A S H A L [F4H Y 7k ST (B (Sustainable Shipping Initiative,
SSI* s FEMMRY 7k EE i Fé(Roadmap to a sustainable shipping industry) &% N [H#E 7
B iEEEHY

48

https://sdgs.un.org/goals °

4 https://www.sustainableshipping.org °

25



BEERL e BR LR
T (Jan~Feb 2022) ISSN 2077-8759

BRIAE © https://www.sustainableshipping.org/news/financial-stakeholders-are-key-to-shippings-green-transition/

1. OCEANS: & F(LAVEF B FI{E RN EEE R T  (SDG 13 £ {E{7Eh(Climate action) -
SDG 14 {RE & F4E 5 (Life below water) ~ SDG 16 13 ~ 1FEZ K {#: £ (Peace, justice and strong

institutions))

L] Establish a system of global ocean governance for a resilient and sustainable blue economy
balancing access to, use and conservation of marine resources and space

L] Support development of a system of well- enforced marine spatial planning and marine
protected areas

2. COMMUNITIES : {558 ~ BEMATERE © (SDG 8 &y TIE K 4LHEHL £ (Decent work
and economic growth) ~ SDG 9 T 1k ~ Al K E#E % (Industry, Innovation and Infrastructure))

L] Promote good port governance principles with well-defined standards, transparency and
accountability

L] Engage and benefit the port, coastal and indigenous communities affected by shipping,
facilitating dialogue among all community actors

L] Build sustainable and resilient port infrastructure and operations to enable energy efficiency,
improve air and water quality and promote circularity

3. PEOPLE : %% ~ {EF - HORMEHY TIERRET - (SDGS MEHI P « FIMERITE - W T
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U2 AETT ~ SDG 8 & AN T4 R 4% 7 it (Decent work and economic growth) ~ SDG 10 JE/ R
Z(Reduced inequality))

L] Adopt labour and human rights standards across the shipping industry to improve safety,
security, living conditions, and fair wages for people working in shipping

L] Employ best practice in leadership and employee development to attract people to rewarding
shipping careers

® Embrace diversity (including age, disability, ethnicity, gender identity, race, and sexual
orientation) and facilitate equal, diverse and inclusive work environments

TRANSPARENCY : & 75750 ~ o] SRRV SRFE S S K YA © (SDG 12 FH{T3Y
2 Iz 4 7 (Responsible consumption and production) ~ SDG 16 13 ~ 1F 5 K {4l /E (Peace, justice

and strong institutions))

L] Monitor sustainability performance and ensure continuous improvement through disclosure
frameworks and rating schemes that go beyond compliance

L] Maximise shipping customers’ leverage and hold the industry to account by demanding
transparency and factoring sustainability performance into decision making processes

FINANCE : #35EIk GEMERVRIHT ~ By ~ 35t ~ =B o (SDG 7 W B FHEIR
(Affordable and clean energy) ~ SDG 8 & 1Y T AF K &85 5% £ (Decent work and economic growth) »
SDG 12 FH{EHE & 4 7= (Responsible consumption and production) ~ SDG 13 {JfE{TE)(Climate

action))

L] Reward high sustainability performance through preferential access to capital and insurance

L] Assign monetary value to environmental resources to promote their responsible use and
reduce negative impacts

ENERGY : IX HZEREEIR ~ AE T E R Eh PR LU e HIRIR A A Y2k M
HIMETEE o (SDG 7 R &L FAEJE (Affordable and clean energy)®® ~ SDG 12 E{T-34E K 4= &
(Responsible consumption and production) ~ SDG 13 5&{&{TE)(Climate action) ~ SDG 14 {R & &+

485 (Life below water))

L] Align GHG emissions reductions in shipping with global climate ambitions

50

UN Web TV: Mobilizing Multistakeholder Action Towards SDG7 and Net-Zero Emissions through Energy
Compacts - Roundtable Discussion at Special Multi-Stakeholder Event Segment > 2021.09.24 »
https://media.un.org/en/asset/k1v/klv7wzmm39 -
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L Pioneer improvements in energy efficiency across the entire ship lifecycle, adopting
operational practices and innovative technologies to achieve supply chain efficiency

L] Facilitate a step-change in shipping’s energy portfolio, transitioning to renewable and other
zero (or low) carbon fuels and technologies

1REAZAAY SSI 1Y Roadmap EZEMEFEIREE ~ t1E)AH (Environmental, Social, and
Corporate Governance, ESG)* /Y2 | -

BEEIIES WSROI K G O SRES B T 2 8 R Ak (s B s T B THE i
TN E&SESARE(EcoPorts) ~ ALK 4E(WPSP) ~ &k 451 (Green Port) S8 /& B A
ML - HENASREE BN K—EN LR R ER -

Source: Authors, based on Octavio Doerr and Guia para la elaboracion de memorias de sostenibilidad en el Sistema Portuario Espafiol, 2008

51 https://en.wikipedia.org/wiki/Environmental,_social_and_corporate_governance °
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\’F“

IR TEFRE 2021.06.24 S AR RN B S L Port of Kaohsiung — Master Plan 2017-
2021 5% Port of Brisbane — Brisbane International Cruise Terminal (JB)}}|) 5z Port of San
Diego — ECOncrete Coastalock Blue Economy Pilot Project (ZE[E])°? » JE15: B AR IR 7€ (IAPH)
SRR T sk 48 =1 2 (World Ports Sustainability Program, WPSP) ' & & 72 %% (Resilient
Physical Infrastructure) | E5%AY[EIY - Bt a-F4HEH WPSP Ay ZHiE’S ¢

1. F[EEIEEJR Climate and Energy

Relevant UN SDGs :

2. FHEEEE$EE Community outreach and port-city dialogue

Relevant UN SDGs :

3. BIECATHEETSE Governance and Ethics

Relevant UN SDGs :

4. EMEERESL i Resilient Infrastructure

Relevant UN SDGs :

5. ZAHA{RZF Safety and Security

52 https://sustainableworldports.org/iaph-announces-world-ports-sustainability-awards-winners-2/ o

53 https://sustainableworldports.org/areas-of-interest/ °
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Relevant UN SDGs

TEMEE A AR A T SRR T B ) 5% > [FEEHE AR (MPA
Singapore — Digital Port Ecosystem)f& DL " #¢{i7 2} (Resilient Digital Infrastructure) | JE#% o
TEG BB E BB AR A T DU S AR ES TR RIS F-AM[EHHAEAR ESG - [F]HFAEAE WPSP
HY 5 TR ISR » FR(FTA 0.5 THE 75 —% » (HMEEHIRE - TfIE 4.5 HEAET)

72 o
IAPH SUSTAINABILITY AWARDS 73 JEEREY1 >4 -
1. RESILIENT DIGITAL INFRASTRUCTURE : MPA Singapore — Digital Port Ecosystem
2.  RESILIENT PHYSICAL INFRASTRUCTURE : Port of Kaohsiung —Master Plan 2017-2021
3. CLIMATE AND ENERGY : Port of Rotterdam — Zero Emission Services

4, COMMUNITY OUTREACH & PORT CITY DIALOGUE — SOCIAL DIMENSION : Hamburg
Port Authority — homePORT

5. COMMUNITY OUTREACH & PORT CITY DIALOGUE —ENVIRONMENTAL DIMENSION :
Port of Acu — Protecting Sea Turtles

6. HEALTH SAFETY AND SECURITY : Port of Acu — Together in the fight against Covid-19

7. GOVERNANCE AND ETHICS : DP World — Global Education Programme

P [al2] T i (Decarbonization) ~ {17 (Digitalization) ~ &ll#(Innovation) | 72 = (=
B TACME B IBIE 0 TEEERSAANEN 0 KIS o SesEUTIE
SSI R AEETR BEIESEYT T > 971 2025 FIA RS EBILE IR E] 50%H 508 » FFAE 2021
Pusse T B9 B TEHAY NG i A BTSRRI E—FIRA R
i B2 N AR GRS - (B2 &80 8 SR 80A B (R RAL BB A I RE TR
B AR E e BRI =AY K5 -

5 https://sustainableworldports.org/iaph-sustainability-awards-2021/ -
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BRI © https://www.sustainableshipping.org/resources/infographic-the-well-to-wake-lifecycle-of-zero-and-low-carbon-fuels/

B MR CESE > 2/ D BERHTEENN F % - dHiE - Ei%(Main and Auxiliary
machinery and equipment, Diesel generators, Boilers, Cargo handling equipment etc.)Z 55 »
RIL > By TR DBRBERT - PePEsE SRR 26 48 LI ER R H MY 22 5K 3 52 88 (Onshore Power
Supply, OPS), Port Efficiency, Port Electrification, Logistic Efficiency® » {2 2L ERYES
JHERENEEE 55 —PEATF IMO HY GreenVoyage 2050 i Fleet Operation Efficiency, Ship Routing,
Slow Steaming, JIT arrival HY Voyage Optimisation AYSRHE 6 » JE/ DASFAERIEAVESE »
LR D R A AR B T Y 5 S e -

PLEE R - R (F AN LS IR RR BECEI EUE (RISRAE - Wl SO ELREATIRK
DBRTEIL -

ST B - B8 A —(E/NEE > BLREREHE B EAVARREEFE ) - R
RE(E/ NI > FEMES IAPH HHEFUBRCUKGEETE (WPSP) T G, By Skt
REMRT - AMEREMCESR 2B g (&F - V) e T SRR =
WY SR 1% - ST, - T BEAVARREEEE ) BRI RRT - (HIEZ
A BTERRERE -

5 https://www.imo.org/en/OurWork/Environment/Pages/IMO-Train-the-Trainer-Course.aspx °

5 https://greenvoyage2050.imo.org/wp-content/uploads/2021/01/GlA-just-in-time-hires.pdf °
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N~ Btk

AHHERES K geT i - (HEEBERA R ESAH BB EE R - &
St 48R 24 (Cyber Security) 57 o

EAR O M DR EER L BRI A - NN SN SRR L SN
M o (H 2 AT M - ENZ - B -~ BlHr > 2R 4 BEFE A4
IRAFVEERVER ~ 1% - SR R 300ES - (A —(E R EE1E Cyber Security FYJ&E g
E{j o

2017.06.27 1241 B2 (Ransomware attack)ifi 5k Maersk B f# 300 B & FETHYIE
g% HZEF L LFIAEER Maersk 484 1RFEZE 300M - PEEGHEAIRYZ - S4¢RT 11 H -
2017.06.16 IMO 4 fF MSC 98 X A &riFi# Resolution MSC.428(98) Maritime cyber risk
management in safety management systems °

‘&= Maersk SEE{EEFF4E 2 EIFAY 2017.07.05 > IMO #84fi MSC-FAL.1/Circ.3 Guidelines
on maritime cyber risk management > EZ%& 1545 IMO HY(E 2. » R THkEEHEE » VEERR
(HER° - (G &R IS M ai /s JE IR - & i Best Management Practices ZXH » JE#5 1L
Rl E S —MEA - BT S — 25 RV B 2K H R E LS T &
(State-sponsored criminals) » {HE1 SR ERAVENIZE S EE =5 USS 10 Bn®O -

57 1EETEm Cyber security ZFij » {{¥#8 2021.06 IALA Guideline G1161 Evaluation of Platforms for the
Provision of Maritime Services in the Context of e-Navigation 375 (1)& R S5 B1FZHE (Authentication
and Authorization) ; (2)IRF5HY 2 i [E (Service discoverability) 5 (3)XCE ~ & ({HELE)14E (Efficiency,
robustness and resilience)ffF & & °

%8 The 2017 MAERSK Cyber Incident > https://fhi.nl/app/uploads/sites/75/2020/10/201029-
FHI_Maersk.pdf °

5 https://www.imo.org/en/OurWork/Security/Pages/Cyber-security.aspx °

60 State-sponsored criminals accused of Maersk IT cyber attack, https://www.rivieramm.com/news-content-

hub/news-content-hub/state-sponsored-criminals-accused-of-maersk-it-system-cyber-attack-61370 -
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gt - T ELEBA > HE A BAEEL S FELR  ERTEA
AT At A o MR EER TR ER S —HEAS - EPMEEEAVARL -
TEFAMT 22 (R & /B S IR (Maritime Security)HYEEE T« Il

® [HHIFEAYH & EUEHEIRVN £ State on State Geopolitical Balance v.s. Terrorism

(at sea or facilitated by maritime domain)

® EEIEAEMAIEBEL A C#EER Smuggling, Trafficking, Mass Maritime Migration &

Stowaways

o THEEAYEEES IR 5 (5-# Management of Ocean Resources (Fossil fuels,
Seafood, Undersea Mining & Biotechnology) and Protection of Trade (Shipping, Ports

& Submarine cable communication)
® HIEMENEIE TR R EEZRE Corruption, Fraud, Piracy, Extorsion

Febx B A BB ORI N e 0 Maersk SR E1HY/E 2021.01.01 #E IMO #
7E ISM Code BEHAIHE Cyber Security FYFE 7 > fii 40 4% ] 55 2 ki T The guidelines on cyber

61 FRERUME T A L4 A)Z T One man's terrorist is another man's freedom fighter. (—{[& A AY2ZL 453
TS —EAE ML) | - #E28 1986 FFHRLEL U IE 2B ERE_LER " Freedom fighters do not
need to terrorize a population into submission. (= FHF- R R B AU R FEAR) | o B [0RE R EE ST By

NE R TEERKR - TEEmE ) T #IEEE L ) BEPHEERE TR | ARG A
9 ! B > SREERFTIav RS | | &R (F BB & B A B T 280 AR BUREAR
i FEHEITRE M o EFNEMNESE NS RE/E " Taiwan's fate is at the mercy of the two
superpowers. |~ | Taiwan as the world’s worrisome hotspot. | FYACEE N ZE A (GEBIVE(L - A EE
HERZE -
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security onboard ships (V.4)%25IACS H75* 2020 ik T Recommendation on Cyber Resilience®3»
IAPH H74F 2021.09 Hf}x IAPH Cybersecurity Guidelines for Ports and Port Facilities®* » i {E
1F 2021.10.04~08 HFfAHY IMO MSC 104 H1 53K 2 48 A MSC- FAL/Circ.3/Rev.1% - {HERE
TE5E > FUESER THoRHBEORGSN - TR, - Tl ) (IBOr BRI - B35
NE] T FEREE - A - AR EFEST B e — U B R L e i AR A P A )
HY(vulnerable) - " HEEEERL | > T NEEMAY > W1 E (RfE(Maritime Cyber Insurance)lf ?

S5 —{[E & 1 R L E Y R R 5 ST 14 (regulatory compliance)fyagid o FERESF#R
AIARBESFAR A SOVESTRR NS R 2 2y ¢

1. HEGERNEHEEEIRGEHSNIR AR » FTLl IMO FTETHIEA A48 %
B - B8 EH R A A B4 4 IE (contracting party) Y& Er

2. (KIREFFREIRAKIRENBLAE - B SIFAREERSIHAVEZEN + £
5 FHERE 2

3. WRWELAER - WS NIRRT ATEE 2
4. BEFREEEIPRAVAIRZEM MBS EENUEL 2B G (RERTE > SFETE

EREE KGR KEBA BFE - JEEABRFEEZE > 5l ER& %S
(Decommissioning Plan){& 48[4 T IR ik E DIYMNY Logistics ST AEAYETEE 2 )

£t @R

62 EELfUEAESREFE - BIMCO, Chamber of Shipping of America, Digital Containership Association,
International Association of Dry Cargo Shipowners (INTERCARGO), InterManager, International Association
of Independent Tanker Owners (INTERTANKO), International Chamber of Shipping (ICS), International
Union of Marine Insurance (IUMI), Oil Companies International Marine Forum (OCIMF), Superyacht
Builders Association (Sybass) and World Shipping Council (WSC) -

8 https://www.iacs.org.uk/publications/recommendations/161-180/rec-166-new-corrl/ °
64 https://sustainableworldports.org/wp-content/uploads/IAPH-Cybersecurity-Guidelines-version-1_0.pdf o

8 https://www.intermanager.org/wp/wp-content/uploads/2021/10/IMO-MARITIME-SAFETY-COMMITTEE-
104-SESSION-4-8-OCTOBER-2021.pdf °
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YIRS B R CENE BRI KRR AN IE SR E AR - AR
BUHT T o MR K T IR SR 7S RAE R JHEE (sixth mass species extinction, Holocene
extinction) B[l &7k

MRRER LENEREESITIAR » BRI E L DR —EZ4F - NEN
HAEE R SR ERY (R > hiE 2L 100,000 K

A1 BRI R AT TSR AL - UN T IMO JAE BT LA S T A
AT ?

FORIACR AR5 E AT TSRS | (Summary of Policymakers, IPCC AR6 WGI)—SZ i E— o ZEEIE R FER A HAPETT 1 4
~2020 FEREHYERL - Hor 1850 4~2020 4FERATHR IR LI 52 o] DAER 2 48 25 2000 4R SR FIRY » fEREH 0.2 5 EF-2 1 FEAYHARM
FAREE S DR 4D - AR 1850 :~2020 GRHES B T IUA E AR BRI, (SEGR T EA R E AR
CEERDHT | (BRELR) WA HIZ 2RI TR L - A BRZH BEENFTEZ R LIS EALE A B AR R B AR
FEE LRI AREZ » (i B ERIT RS2k K » (IPCC International Panel on Climate Change - Climate Change 2021 - The Physical Science
Basis Summary for Policymakers, Working Group | contribution to the WGI Sixth Assessment Report of the Intergovernmental Panel on
Climate Change, https://www.ipcc.ch/report/ar6/wgl/downloads/report/IPCC_AR6_WGI_SPM.pdf, Date of Document: 7 August 2021)

FHIERI S EREAMBHTENSE R BEZREVE AR S 2 (HE 5 1912.08.14 4175
Y Rodney and Otamatea HFEREE 4K L T Coal Consumption Affecting Climate | Ju¥r i
i o R CO FE e B R E AR RESe » KFfF 109 4 » t5BEI & BN &E R TR

%  The text in the article originates from a March 1912 report in the magazine Popular Mechanics titled,

“Remarkable Weather of 1911: The Effect of the Combustion of Coal on the Climate — What Scientists
Predict for the Future.” The same phrasing was published on Aug. 14, 1912, in the New Zealand newspaper
Rodney and Otamatea Times, Waitemata and Kaipara Gazette, which is the publication shown in the viral
image. Prior to that, it appeared in The Braidwood Dispatch and Mining Journal, an Australian
newspaper, on July 17, 1912. » https://www.usatoday.com/story/news/factcheck/2021/08/13/fact-check-
yes-1912-article-linked-burning-coal-climate-change/8124455002/ -
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g8 MHAVERE R - (FlF - Kim) 0 TIEEAE A > BRMEE > BUMS > BER
oo KistEfaTEEAE?

EHIEATEE > b S REVRREE R AR HEHZRA BRI S > /2R E IMO
WP HRREE - EFEERIINTEEBRENGHARAH  RANENGESE - /ST
B & ERY AR SR -

BEMYRER - IRER SRS > rESAEREEY T A ~ M OB - BRE ) EPmEER T A LK
i REYPkEE o JFERRHERL (net-zero carbon emission) &t 4K EN B IR HET T -

P ¢ Hydrogen as ship fuel: Challenges, opportunities and the way ahead, DNV Webinar on Alternative Fuels Online Conference, (2021.10.20)

36



Journal of Taiwan Maritime Safety and Security Studies
Vol 13, No 1

f52 b€ (Decarbonization) ~ #5117 (Digitalization) ~ £l (Innovation) ~ 48 & % 4= (Cyber
Security) ~ 5F #i14:(Regulatory Compliance) iy 2R Ay kB B H B B&E = A ALAVAR® ~ B
REEIRAVAL ~ B m 2 EE bR E LB AR B LIEEA S - HAHE R SR E
AU LARA 2 BN E T - BA E R —E A5 5 ESG HYFT AR -

ANE TR B — R O R B R Y R 2 2K B VA i (Regulatory framework) ~ X H]
(Company strategy/shareholders) - f % (Growing social pressure) ~ %% = (Demand from your
customer) ~ [ 75 (Financing) S5 AN [EIECR T HI R K BUBE ) - #OERA_ERVEE—(EA ~ 578
5 FRVE—ELA - FrAlE e EHE - B3 - ARSI SRR - HIEZERIE
o~ BRTANE - ARy » BN EREN - St Bl Ent— » =T !

67 JF Wirtsila fJ 2021.09.20~23 1 Decarbonising Shipping Week webinars F1£E[ 7 " Which
decarbonisation solution will you select to meet 2030 goals? | HY{EEE455E © Alternative fuel
conversions (83%), Propulsion energy saving technologies (74%), Engine efficiency upgrades (66%), Hull
efficiency optimisation (51%), Digital Driven operational optimisation (40%) -
https://www.wartsila.com/insights/webinar/decarbonising-shipping-week
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