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- Outcomes of the Dubai Climate Change Conference
. - Advance Unedited Versions (AUVs) and list of
submissions from the sessions in Dubai.

COP28 Agreement Signals “Beginning of the End” of

the Fossil Fuel Era

13 December 2023

( UN Climate Press Release )

4 . '
\Y United Nations
N

\\A Climate Change

Share the article

00006

The advance unedited versions of the decisions taken at the Dubai Climate Change Conference are listed below by governing body. The full reports will be published in due course.
The list of submissions from the sessions in Dubai can be found here

2f

8g

UAE consensus

copP CMA
Presidency youth climate champion 2c  Presidencyyouth climate champion

Operationalization of the new funding
arrangements, including a fund, for responding
to loss and damage referred to in paragraphs
2-3 of decisions 2/CP.27 and 2/CMA.4

& Outcome of the first global stocktake

5 UAE Just Transition work programme

Sharm el-Sheikh mitigation ambition and
6 implementation work programme referred to in
decision 4/CMA.4

Glasgow—Sharm el-Sheikh work programme on the
8a global goal on adaptation referred to in decision
7/CMA3

27.  Also recognizes that limiting global warming to 1.5 °C with no or limited overshoot
requires deep, rapid and sustained reductions in global greenhouse gas emissions of 43 per
cent by 2030 and 60 per cent by 2035 relative to the 2019 level and reaching net zero carbon
dioxide emissions by 2050;

28.  Further recognizes the need for deep, rapid and sustained reductions in greenhouse
gas emissions in line with 1.5 °C pathways and calls on Parties to contribute to the following
global efforts, in a nationally determined manner, taking into account the Paris Agreement
and their different national circumstances, pathways and approaches:

(@  Tripling renewable energy capacity globally and doubling the global average
annual rate of energy efficiency improvements by 2030;

(B)  Accelerating efforts towards the phase-down of unabated coal power;

(8  Accelerating efforts globally towards net zero emission energy systems,
utilizing zero- and low-carbon fuels well before or by around mid-century;

(@  Transitioning away from fossil fuels in energy systems, in a just, orderly and
equitable manner, accelerating action in this critical decade, so as to achieve net zero by 2050
in keeping with the science;

(8  Accelerating zero- and low-emission technologies, including, inter alia,

renewables, nuclear, abatement and removal technologies such as Carbon capture and

utilization ‘and storage. particularly in hard-to-abate sectors, and| [GWWECATBORNRYUFOESH

(B Accelerating and substantially reducing non-carbon-dioxide emissions
globally, including in particular methane emissions by 2030;

(8  Accelerating the reduction of emissions from road transport on a range of
pathways, including through development of infrastructure and rapid deployment of zero-
and low-emission vehicles;

(B)  Phasing out inefficient fossil fuel subsidies that do not address energy poverty
or just transitions, as soon as possible;

Source : UNFCCC, KMI, 2023.12




Revised GHG reduction strategy for global
shipping adopted

International

From2013
J

e )
Technical Energy Efficiency Design Index
] Measures
From2023
J
Energy Efficiency Existing ship Inde:
From2020
0 Del'atl onal ‘w2019 Data From2023
Measures J y
Allinternational Data Collection system Carbon Intensity Indicator
shipping :
Market-based ! p—
T — i (Expecte
Measures e MBM
X Emission trading system or Levy
Regional
From2019
w/2018 Data From2023
J J
Monitering, Reporting Emission Trading System
And Verification
EU operating ships From2025

International Maritime Organization (IMO) adopts revised strategy to
reduce greenhouse gas emissions from international shipping.

100% -

2008
Benchmark
Year

80% A

40% A

Total Annual GHG Emissions

20% 4

% -

Reduction of CO,
emissions per

transport work, by
o | at least 40%,
60% compared to 2008

2000 2010 2020

IMO GHG Reduction Targets

20%, striving for 30%
reduction

2018-2023

2023-2030
Uptake of zero or near-
zero GHG emission
fuels at least 5%,
striving for 10%

Beyond 2030

Short-term measures

Mid-term measures

Long-Term measures

Reach net-zero GHG

70%, striving for 80

emissions by or
reduction

around, i.e. close to
2050

2030 2040 2050
Year

2060

Timeline of candidate Short-, Mid- and Long-Term GHG Reduction Measures

e
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02 Short-term measures

[ Reduction rate |

applied by the CO2 reduction in phases during mm—%

the process of design (13.1~) 20%

30%

Energy efficiency regulations applied to existing ships, reduce 20% of CO2

Energy efficiency regulations for new ships

compared to the average price of ships constructed in “99Y~"09Y’ ('23.1~)
* Regulation object{over 400 tons) Kerean flagged ships{ including BECHP) of 1,084 ships, an

estimated 72.4% is not likely to meet the requirement

Additional energy efficiency regulations applied to ships in operation, reduce by 1% of CO2 in
2021 and 2022 respectively compared fo the “19Y’s level, 2% in "23Y to '26Y, a total of 1%
reduction ('23.1~)

Based on Cll target achievement, grant grades of A~E, limit the operation for the ships with

low grades of E and D

e Source : IMO, KMI, 2023.12

A

03 Mid-term measures

The IMO completed technical and operational short-term measures to reduce greenhouse gas

emissions in international shipping, and began to discuss mid-term measures accompanied by

market-based measures

Stage 3
Establish

Implementation
measures

('23~)

Stage 1

|dentify
candidates

(22.1)

necessary
measures

Mid-term candidate measures for GHG reduction (MEPC 78)

<+ Technical measure - MGHG Fuel Standard, @2IMSF&R
“ Market-based measure - @Emission Cap and Trade System, @GHG Levy
®2ero Emission Vessel, @ IMRB

+» Combined measure - @GFS+GHG Levy @GFS+ECTS
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Candidate mid-term GHG reduction measures

The basket of candidate mid-term GHG reduction measures shall be developed and finalized of both:
« Atechnical measure, a goal-based marine fuel standard regulating the reduction of the marine fuel's GHG
intensity. There is broad support for the Greenhouse Gas Fuel Standard (GFS) as proposed initially by
Austria et al.
« An economic measure, on the basis of a maritime GHG emissions pricing mechanism. On the contrary to
universal support of GFS, there are divergent views on the economic elements, where the following seem

© GHG Hi&2 Z& U 238 Mal2 98t ZetEx EUR e Sustainability Fund and Reward (F&R)

nal Chamber of Shipping (ICS);
on Shipping Incentive Scheme (ZESIS) by

7128 XX
IE_‘ -+ I | Maritime Sustainability Funding and

ie fuels as addressed in the Guidelines on
y of marine fuels (LCA Guidelines).
ttee will consider any possible synergies of
+ | existing measures such as the Carbon
egarding incentives for energy efficiency.

| © B71=X] N LHof| IE = 2H Al

[
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suamus | SIEAAS

(biole-fuel, 2 5 Ho%E(gCo,/MJ) A=

CTTT T (Goal-base Fuel Standard) ~~=""7""7"7777777777777T 77T TN SRR, by Argentina et al;
| | Maritime Sustainable Fuels and Fund
<ZHA] HiOLs <0|3} Hioks i y China;

| GHGL) by Marshall and Solomon Islands.
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MEPC 80 - e
ANH™ =X (23d o) SUITE S IoImx pg A
(GHG emission pricing mechanism) MEPC 81 soman g B FEEA 2o HHUSS 718X =H or
(2419 8) sEmeaaE ey 2 ZHH X2 HFY AR BY
<EhA HiOls <0|3H diol> MEPC 82 et SUIYYT} 7Y FRH TAE
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o § g = MEPC 33 =k 20 Hg iy, AXE, S +F 52
I3 =4 GHG b= 0] 714 &L} (25\1 &) =H=e =5ttt MARPOL 7Hget Sl
o Le]
(PIE= X| 8, R&D EX} 5) ($100~250/tCO,,) (f;;'ﬁ"‘ff":) =X| Ay =X| ojo| R MR 7|E, wy
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Source : IMO & KR & KMI, 2023.12 1
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. C , Carbon Levy Scenarios: Impact Summary
In CI US |0 n Of S h | p pl n g N the E U ETS Impact of levy quanta variable but generally within average monthly volatility in delivered cargo prices

- Requirem ent: BUY and surrender emission allowances Carbon Levy Scenarios: Bunker Price, Freight Rate & Delivered Cargo Price Impacts
- N - A R
- SCOpe . EU emissions allowances — ETS spot and futures prices (€1) Avg Change In2021| $254C02 | $501CO2 | $100/CO2 | $200/t CO2 | $4001t CO2
Bunker Price $/t, VLSFO Singapore $535 §78.5 $157 $628 $1,256

« All ships above 5000 GT transporting passengers or cargo
» Tank-to-wake CO, emissions

EW Garbon Permits e «~ @ i Capesize Iron Ore Freight Rate §/t, Brazil-China §26 $4 $1.5 $3.0 $6.0 $12.0 $24.0

O EU Casbon Pormits (EUR Delivered Chinese Iron Ore Price %, from Brazil, basis 2021 Avg $162 §17 +1% +2% +4% +8% +16%
+ 50% of CO, emissions from voyages between EU and non-EU i - -
ports " Panamax Coal Freight Rate $it, S.AfricaIndia §25 $3 $0.9 $19 $3.7 §7.5 $15.0
o . =270 USD/tonne fuel j\ = Delivered Indian Coal Price %, from S Africa, basis 2021 Avg ~~ $142 §18 % +2% +3% +6% +12%
* 100% of CO, emissions from intra-EU voyages and when at | e " F o . o o o
berth in an EU port ™ VLCC Crude Freight Rate ' : ) : . :
. . 50 $/bbl, MEG-China $0.9 $0.07 $0.1 $0.2 0.4 $0.8 $1.7
« Other GHGs may.be added later (e.g. methane, nitrous oxide), but [F i Delivered Chinese Crude Oil Price % fom MEG, basis 2021 Avg  §70bbl  S4/bbi S o R T oy
expected to remain tank-to-wake
/ s $/tonne, Singapore-Australia §4 $3 §1.9 $39 §1.7 $154 $30.9
. . ~ MR Products Freight Rate ) )
« Phase-in from 2023: ’ $bbl Singapore-Australa  $28  $03 $02 505 $09 $13 $36
N = Delivered Australia Gasoline Price %, from Singapore, basis 2021 $83/bbl $5/bbi +0.3% +0.5% +1.1% +2.2% +4.4%
0
[Year | 2023 | 202 | 2025 | 2026 - e
‘ear 2023 —— — oy = e e Container Freight Rate
o B P PO 0 O ' == $1t, basis Latin Am-Asia (via S.Afr) $6 §13 $26 $52 $103 —
?;G of emissions 20% 45% 70% 100%% 10 ¥ r 50 -
In scope Source: Clarksons Research
Fit for 55: Bl Clrlsons Source : Clarkson, IMO, KMI, 2023.12
how the EU will turn &
c"lmate goals Into law The FuelEU maritime regulation _—

will oblige vessels above 5000 gross ‘Eﬁ oo = 55% —_ 90%
tonnes calling at European ports

(with exceptions such as fishing ships):

| I (<o Vessels >5 000 of all ships of CO2
~opndl P = oy gross tonnes emissions from
(3 gk i the maritime
j ~ EU emissions * [ S - to reduce the greenhouse sector
trading system LEe gas intensity of the energy
Energy Efforts sharing
=) efficiency guges B regulation used on board as follows
y - oy < & 3 e
’ﬂ v k ——— & Annual average carbon intensity reduction compared to the average in 2020
‘ 4 & 3 P &
Renewable R
energy i i Land d
Y / How will the EU rec!uc'e its . r:«::“' 2% 6% 13% 26% 59% 5%
% ! greenhouse gas emissions | (LULUCF)
ﬁ. = ! by at least \ E >e § -
rolE 0 - | :
Energy \ /() =] ] ?,
taxation \ | #F !
=i
\ / =]
b 20307 " Alternative fuels
(€} N y 3 7 infrastructure
o . ) 2025 2030 2035 2040 2045 2050
©02 emission h g i
e S - @ €
cars and vans %‘, S [ - from 2030, to connect to onshore power "
;‘, f;’l::;"m':::‘“f supply for their electrical power needs =y —
i 558 techaiso while moored at the quayside, unless they s

REfuelEU aviation
and FuelEU
maritime

use another zero-emission technology
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J|=220Xl(Part.1 Y Part.2)
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Source : IMO, KMI, 2023.12

PREAMBLE

PART 1 - GENERAL

1 Introduction — Purpose, Principles, Objectives/Goals

2 Application

3 Code structure and relationship to other IMO instruments

4 Terminology and definitions
5 Certificate and survey

TR A2 (GO =9 EF
ISWGOA] =<f

G =9

G =9/

PART 2 - MAIN PRINCIPLES FOR MASS AND MASS FUNCTIONS

2.1 Operational context

2.2 Safe states of a MASS

[2.3 Functions required of a MASS]
2.4 Risk assessment

2.5 System design

2.6 Software

2.7 Comwmunications Connectivity
2.8 Human element (factor)

PART 3 GOALS, FUNCTIONAL REQUIREMENTS AND PROVISIONS

3.1: Navigation
3.2: Remote operation
3.3: Communication

3.4: Subdivision, stability & watertight integrity

3.5: Fire pretestionisafety

3.6: Life saving appliances and equipment
3.7: Management of safe operations

3.8:1C p ior of the-ship]

3.9: Security
3.10: Search and rescue
3.11: Cargo handling

3.12: Personnel safety and comfort

3.13: Towing and mooring

3.14: Marine engineering/Machinery installations
3.15: Electric and electronic engineering

3.16: Maintenance and repair
3.17: Emergency response

G =9/

G =9

G =9

(B FQ ISWG 2A HZE
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MASS TRIALS — MSC.1/Circ.1604 — "Interim Guidelines for MASS Trials"
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"Rt EkS Mubiet gk ot olmat p 2.1.2.3 Clean Methanol as marine fuel

Green Corridors between CHE A Sk KISt 2 22 M HIF S
| | i I
%

A P P D
TP
Sl S

The Republic of Korea and the United States of America

Pre-Feasibility Study
2023

GW fleet

P

> l o
val r,
& & F P

4 ¥ United Nations
Chir

i N S L
PSP s gl S P

Assumptions: Scenario is based on known factors such as world trade growth, EEDI, EEXI, exp CO2 regulation (currently unspecified), etc.

i | I I I
T G . . . K.
GG

R
O 0 A ® 8 D N A D ok @
- .

Figure 2.1.2.3.1 Two-stroke fuel mix forecast towards 2050 (MAN engine)'®

; Mg:’f,"; S A Alternative Fueled Fleet Roadmap
Y 2U (Vertical axis: Number of vessels operated by MOL)

=4y
_-I.IIIIIIIIIIIIII..II--—__

N IIIIIIIII
I Shift from fossil-LNG to e-bio
methane / methanol
More demand of ammonia I I I
and hydrogen as marine fuel

Implement measures to reduce
GHG emission from now with
LNG and e-bio methanol

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
FO Biodiesel B Ammonia / e-bio Methane / Methanol B NG
Hydrogen

Figure 2.1.2.3.2 Alternative Fueled Fleet Roadmap (MOL)'®

Source : MOF, USA, MMMCZ, KMI, 2023.12



Table 2.2.2.1 Fuel capaci

Fuel Type

Biodiesel

834,501

summed by fuel

834,501

pe and

2026

834,501

2027

834,501

2028

834,501

2029

834,501

projected year online. Capacities list in tons per year

1,021,926

Ammonia

735,000

735,000

735,000

1,500,347

1,500,347

2,382,195

2,382,195

Hydrogen

614,250

614,250

614,250

629,668

960,668

960,668

1,008,668

2,200

2,331,243

2,331,243

4,094,939

4,214,939

Methanol 2,200 2,200
Renewable
diesel 1,490,057 6,322,135 7,353,248

7,468,969

7,501,765

7,501,765

7,501,765

British Columbia

Green Corridor Facilities
Total Capacity (tons/year)

Fuel Category

UEMGL]O)E)'SII

BioLNG 101,863 161,471 256,811

256,811

256,811

256,811

256,811

1,700,000 to 2,700,000 @ Ammonia
500,000 to 1,700,000 @ Biodiesel
50,000 to 500,000 @ Hydrogen

7' 501 ,76 5 10,000 to 50,000 @ Methanol
1,000 to 10,000
<1,000 @ Renewable Diesel

O BiolNG
2 56‘ 81 1 @ SAF
ontana

SAF 511,233 2,593,870 4,216,663

4,398,790

4,501,433

4,501,433

4,501,433

9 [ ] & J X

Criteria sub-set 1 - “Primary Trade Routes — Direct —2028™ it Ty m EFr=]

Drect caling between ROK Ports® ang USA Ports* on shipping string for Container carrier on e-/bio-methanol as fuelfrom 2028 : ‘mm [l 2028-

Criteria sub-set 2- “Primary Trade Routes — Direct — 2033" Tt ——

Direct calling between ROK Ports* and USA Ports* on shipping string for Container carmier on green-/blue- ROK; -US; m [ o 1] 2033-

ammonia as fuel from 2033 Ll

Criteria sub-set 3 - *Primary Trade Routes— Indirect — 2028" - e

Any ports calling between ROK** and USA™ on shipping string for Container carriers and e-/blo-methanol as E m [ 6 1] 2028-

fuel from 2028 =

Criteria sub-set 4 - “Primary Trade Routes— Indirect— 2033" e iy

Any ports calling between ROK** and USA** on shipping string for Container carriers and green/blue 5 m % 2033-

ammonia as fuel from 2033

Criteria sub-set 5 - "Earliest Corridor”

As early as

Any ports calling between ROK** and USA** for any type of vessel and any type of clean fuel, which can start E possible

using as early as possible.

Criteria sub-set 6- “Transport of top 10 specific cargo (Value) - 2028" —

Any ports calling between ROK** and USA** on shipping string for PCTC and any clean fuel from 2028 E 2028-

Criteria sub-set 7- “Transport of top 10 specific cargo (Value) - 2033" TR ——

Any ports calling between ROK™* and USA™* on shipping string for PCTC and green/blue ammonia as fuel as E 2 2033-

early as possible. P—\

Criteria sub-set 8- "Emerging Market” :.: JLCN| As earlg as

Any ports calling between ROK*™* and USA™* for new businesses not currently part of an existing business E [0 possible
. model. Could be related to the green transition =

~Source : MOF; USA, MMMCZ, KMI, 2023.12

‘Scale of Mies.

% -
O
3 T
3 "IJ . @

Alberta

"
,\‘ British Columbia

'.»
Green Corridor Facilities 3
\vailable Capacity (tons/year) Fuel Category
60000010 500000 ® Anmonia
,mn:m : 73 Washington
10000 10 100000 © Methano! o
- 1m0 o AL LN )
O BolG o_ ® °
ow °
Oregon
Idaho
e
L
. Nevada
Utah
5
California

—
100 200 300 400

Figure 2.2.2.2.5 Map of available fuel capacity by fuel type and size

ueMaydIeyses

{ Idaho

Wyoming

Utah

\ California Colorado

0 N

4
of existing and proposed fuel production facilities by fuel type and size

1.1.3 Project Consortium

The project was initiated by the Republic of Korea's Ministry of Oceans and Fisheries (MOF), the United States
Department of Energy (DoE), and the Maersk Mc-Kinney Meller Center for Zero Carbon Shipping (IMMMCZCS). During
the scoping phase in Q1 2023, it became apparent that additional parties/entities were required to conduct the study.
As a result, the Pre-Feasibility Consortium Formation Methodology by MMMCZCS (refer to Appendix 1) was

employed. The resulting consortium, which includes a dozen project partners, is depicted in Figure 1.1.3.1

-

LINREL -

KPetro  mene s
LINREL
(e

Figure 1.1.3.1 Consortium partners

I | B



=M E K[| 7t 2R A ES 6l Fle 2= MEAIE & EAHE 2= atE ZARH 2P 7led=sE(PROE
S8= A 2 Bt goto] HHE 7|& HEE HEs AYsE 7IE
o {
E'" I:HI 9 %I-Dl_l-ol EE ’X’7|- %)é:!- EEE I:H? EI % a5 \?)Vessel bunkering service readily available
e AV = GC') [
e g M 20N AR XE ¥ B T EAoL AU ARE | E O i e compits s st
Ot gD |
2
— i~ Vessel bunkering system established on a project basis in an operating environment
ofl e 7 Z2HE Aofof 2t = XE WAHE & = US -
| = ol = -~ Vessel bunkering framework demonstrated in a controlled environment
2 6 Az xo| HHEO| E2[H= YT HE 2 ®
) o = S = Vessel bunkering framework designed
ff|® 5 Az X YAHEY =4I E)7 +=5= > @
o 2 Vessel bunkering approach decided
2 SH0t0| = xo| M 2o 43
N —~ Sufficient information gathered
oi| & Az Xo| HAHP LA #HE 2= HO[HE =8 5 (e
. = = o - g - Interest of port stakeholders determined
o [ U SR Fe MAbSO| g xol #AY gMof BHol | L
= 91% ~— Fuel relevance assessed mA,%}
ci| At A= xo| HHE S S0[22 SHo= 20let

Az 0|2 27}

Source : MOF, USA, MMMCZ, KMI, 2023.12
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Attracting and retaining seafarers

The general shortage of skilled labour is especially felt in the maritime industry, which is faced with significant challenges attracting and retaining qualified seafarers. This is in part

owing to the long time periods spent away from home. Based on the survey, the following strategies could help make seafaring a more attractive and sustainable career choice.

Source : DNV, KMI, 2023.12
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