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* The Methanol Institute (MI) was established in 1989

* More than three decades later, Ml is recognized as the trade association for the global methanol
industry

 We faclilitate methanol’'s increased adoption from our Singapore headquarters and regional
offices in Washington DC, Brussels, Beljing and Delhi
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2022: “...the Year Methanol Went Global in the
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The shipping industry is under increasing pressure from regulators and consumers to
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Game Changer 1: IMO IGF Code
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Game Changer 2.0: Maersk Vessel Orders -

ET MAERSK rve mey o sonwouss oo schers " L2 MAERSK

A.P. Maller - Maersk will onerare rhe world's first
carhon neutral liner vessel Dy cUd5 - seven years
ahead of schedule

“The reason that we have gone for
methanol on the first one is that it is
the most mature from the technology
perspective; we can get an engine
that can burn it.” Morten Bo
Christiansen, head of
decarbonization at Maersk

LIS B

Maersk secures green e-methanal for the world's
first container vessel operating on carbon neutral
fue

“That means that if we end up finding
exactly the right solution then there
will be a big retrofit opportunity for

us.” Maersk CEO Soren Skou
speaking during Maersk’s on 10
February earnings call

https://www.maersk.com/news/articles/2022/10/0 =

5/maersk-continues-green-transformation

INSTITUTE

21 Feb 2021: Maersk announces that the world’s first
carbon neutral container vessel by 2023 will operate on
dual-fuel methanol

Maersk has now ordered 2,100 TEU methanol dual-
fueled feeder vessels from Korean shipyard

24 Aug 2021: “Maersk accelerates fleet decarbonization
with 8 large ocean-going vessels to operate on carbon
neutral methanol”

16,000 container (Twenty Foot Equivalent — TEU)
vessels

$1.4 billion order each vessel $175 million 10-15% more
expensive

5 Oct 2022: Maersk orders additional six 17,000 TEU
methanol dual-fuel vessels, in total now ordered 19
vessels to be delivered by 2025

Each ship will require 35,000-40,000 tons of methanol
annually or a total of 500,00 tons of methanol
Customer Pull: Maersk’s 200 largest customers asking
for carbon neutral transport
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Game Changer 2.1: Maersk Methanol Supply (ARt

« 10 March 2022: Maersk began announcing a series strategic partnerships with now ten leading companies --
iIncluding MI members Proman, Orsted, European Energy, Wastefuel, and SunGas Renewables -- with the
Intent of sourcing at least 730,000 tons/year of green methanol by end of 2025

« Maersk estimates will need 6 million tons of renewable methanol by 2030 to fuel 25% of their 700-vessel fleet

. . Fuel supply from partnerships
Maersk has made partnerships with seven green fuel T R
pioneers that will accelerate the green fuel transition Adcitional requirerment
LOls in place
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Dominating Container Orderbook
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Current orderbook: propulsion method by capacity/order date
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*at 24/02/2023. Based on current orderbook: does not include vessels ordered since 2020 and
delivered.
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Methanol boxship orders growing
more rapidly than all other fuel types
aiwv Chambers March 1, 2023 &1 AZ805 M1 minute read
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The container segment is leading shipping to green new pastures, taking a massive lead when it comes to

nvesting i

https://spIash247.'cor'n/methanol-boxship-orders-growing-more-

rapidly-than-all-other-fuel-types/
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Leading by Example - Tankers @ NSTITUTE

* In 2016, Methanex subsidiary Waterfront Shipping
launched first methanol dual-fuel 50,000-DWT chemical
tanker, the Cajun Sun

« WFS now has 18 methanol dual-fuel vessels in its fleet, with
over 140,000 hours of operating hours

* In December 2022, Proman Stena Bulk took delivery of its
fourth methanol-fueled tanker, and has two more methanol
vessels on the way

* In February 2023, the dual-fuel vessel Cajun Sun, operated
by WFS and chartered from MOL, completed the first-ever
net-zero voyage fuelled by bio-methanol. By blending ISCC-
certified bio-methanol that has negative carbon intensity with
natural gas-based methanol, net-zero greenhouse gas
emissions on a lifecycle basis were achieved for the 18-day
trans-Atlantic voyage. This innovative fuel solution, produced
at our ISCC-certified plant in Geismar, offers shipping
companies the ability to achieve net-zero carbon emissions
today, supporting the industry’s transition to a low-carbon

https://www.methanex.com/news/release/methanex-and-mol- future.
complete-first-ever-net-zero-voyage-fuelled-by-bio-methanol/
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On the Water and On the Way o "ETHANOL
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Methanol Fuelled Vessels on the Water and
on the Way

Netherlands (February 2023)
Dutch fuel producer OCI and barge operator Unibarge

have developed a dual-fuel methanol bunker barge,
which will be deployed at the Port of Rotterdam in the
second half of 2024.

USA (February 2023)
Advent Technologies will develop a 50kW-500kW

marine fuel cell solution for a range of superyachts,
providing a sustainable and reliable source of auxiliary

power and improving power density.

Netherlands (February 2023)

“""“'"‘.‘u";‘,'m’:'l“‘:""‘ Dutch short sea shipping company Vertom Group has

o “ ik ordered two dry cargo vessels with a modular electric

propulsion system ready for methanol-electric

operation.

France (February 2023)

French liner giant CMA CGM has ordered an
additional six 15,000 TEU container ship dual-fuel
methanol newbuidings for delivery in 2025 and 2026,
this brings CMA CGM's total order to 12 methanol

ships.

Switzerland (February 2023)
Proman and HMMsign MOU explore future methanol

supply for HMM's new order of nine methanol dual-fuel

9,000-teu newbuildings.

AAN
{’; Mi@methanol.org | www.methanol.org
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Engines Available and More Coming (%

Rolls-Royce developing mtu
methanol engines to make
| shipping greener

€
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WmGD and HSD Engine in JDP on methanol-fueled

Y I Yy Focusing on methanol as a fuel for cilmate-friendly shipping. technology
. two StrOke eng'nes company Rolls-Royce aimas to set standards in high-speed methancl engines.
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ﬁ MAN Energy Solutions Upgrading Four-Stroke
) Engines for Green Future-Fuels

J Met o be available for maritime use from 2024
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2-STROKE AND 4-STROKE

‘ . : w--vuo.n °°‘:. rwe remes »y 'j

Since 2016, MAN has received orders for 110 large,
two-stroke methanol engines, with 24 already In
operation in chemical tankers operated by Ml
members. Another 100+ engine orders on the way!!!

2. S 8 HHI-EMD methanol engine gains
SE Il type approval

Hyundal Heavy Industries - Engine & Machinery Division’s new methanol

dual fuel HIMSEN engine has completed type approval testing with seven
class societies including KR, ABS and DNV.
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Maritime Partners/E1 Marine (SREataiss

« The world’s first methanol-fueled towboat is set to join the fleet of
Metairie, La., based Maritime Partners LLC and become available for
charter in 2023 to meet the pressing demand for sustainable towboat
operations.

* The vessel, the M/V Hydrogen One, will be IMO 2030 compliant, meet
the USCG’s Subchapter M requirements, and have an operational range
of 550 miles before refueling. It is being developed by Maritime Partners
In cooperation with Elliott Bay Design Group, el Marine, and ABB.

« Decarbonizing the towboat sector poses substantial challenges,
particularly due to towboats’ inherent size, space, and weight limitations.
Batteries are only suitable for boats that operate on fixed routes and can
recharge daily, and a towboat’s limited storage capacity restricts the use
of pressurized or cryogenically stored gases as fuels. There are also very
few dockside facilities to load such marine fuels, which severely
constrains a vessel’'s range and functionality.

« The ship has been designed by Elliott Bay Design Group using proven,
efficient technology throughout, from ABB'’s electrical power distribution
and automation to e1 Marine’s methanol-to-hydrogen fuel cell.
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Technology Readiness

Figure 3.3

Estimated maturation timelines for energy converters, onboard CCS technologies, and corresponding safety
regulations for onboard use
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https://www.dnv.com/maritime/publications/maritime-forecast-2022/index.html
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Methanol Trading Hubs — Storage Capacity
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Platts Bunker fuel Rotterdam prices by calorific value
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Easily Bunkered
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CEN Workshop Agreement
SIS-CWA 175402020
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First dual-fuel methanol bunker barge headed for
Rotterdam
by Mariska Buitendijk | Feb 3, 2023 | Emissions, Energy transition, Inland navigation, Marine fuels, News, Ports, Shipping -y

g‘i wewmvan |

T o - -
R

Global Energy Group orders first methanol
bunkering tanker for Singapore

Japanese newbuilding could pave the way to a new generation of versatile
bunkering rankers

OClI and Unibarge have joined forces to develop Europe’s first dual-fuelled green methanol bunker barge, driving

£, Jonathan Boonzaler Q Singopore
cleaner shipping. The vessel will be deployed at the Port of Rotterdam in 2024.
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Marine Spills Still Happen.... w AU

LC 50: Lethal Dose: Fish
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Methanol [5]
15,400 mg/l

« Methanol is a more ¢
environmentally-
benign fuel Iin

arine 82mgl  499mgll g5 mg 79 mg/| 0.068 mg/|
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I LI Petrobras/Statoil ASA, Safety Data Sheet, ECHA registration dossier Gasoline
n early 2 OO tl Mes [21ECHA, European Chemicals Agency, registration dossier Methane
more methanol is [*l ECHA, European Chemical Agency, registration dossier Diesel
#GKG/ A/S Dansk Shell, Safety Data Sheet

needed to k||| half 21 ECHA, Eurcpean Chemical Agency, registration dossier Methanol
the number Of flSh [6] ECHA, European Chemical Agency, registration dossier Ammonia

than marine heavy
fuel oll
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Safety Assessment @ NETHANOL
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June 2022: Together in Safety, a non-regulatory
shipping industry consortium initiated the “Future o
Fuels Risk Assessment,” a cross-industry study to
evaluate the potential operational risks of LNG,
methanol, hydrogen and ammonia.

ey recenba ek Toipesklerick - SLARS (N Droady wreacad @

The study, which involved a series of hazard
identifications (HAZID) workshops across a set of

operational scenarios, found of the four fuels - .
_ _ Bud Darr, Executive Vice President,
reviewed, methanol poses the least overall risk, Maritime Policy, MSC Group: “Without the
followed by LNG, hydrogen and ammonia. safety issues being thoroughly identified and s | |
properly addressed, we will not reach the R e —
Methanol scored the lowest risk ratings within end state we need. Safety and net zero GHG =
navigation-related scenarios, as well as in operations must go hand-m-har’]’d In a world e [ (i
powered by future fuels at sea. : e

scenarios related to ship operations.

Methanol also scored the lowest risk ranking in
the external event scenario of hull breach from
ship collision.

+J¢ Together
“" in Safety

The study identified some ‘intolerable’ risks

Future Fuels

assoclated with ammonia that need to be Risk Assessment

resolved before it can be used at scale as a
bunker fuel.

https://togetherinsafety.info e
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Methanol Supply
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Essentlal MEthanOI Wb ' NSTITUTE

B Formaldehyde B Acetic acid MMA
Others MTBE/TAME Biodiesel
Fuel applications DME m MTO

RENEWABLES/
BIOMASS

.............

Chay e ’ .
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°_§O_° METHANOL
METHANOL PRODUCTION
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MATERALS
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Source: S&P Commodity Insights 2018 2019 2020 2021 2022 (exp) 2023 (exp)
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Grey, Blue and Green @ AN

E-Methanol
* Feedstocks: green hydrogen and captured CO,
* Green hydrogen produced from the electrolysis of

water with renewable energy (e.g. solar, wind,

s geothermal etc.)
* CO, from industrial flue gas (e.g. steel, cement,

ethanol), biogenic sources, or direct air capture

 E-methanol is a very-low to net carbon-neutral fuel

Biomass

Natural gas

B * Feedstocks: Municipal Solid Waste (MSW), Agricultural
e Waste, Black Liquor, Bio-Methane from wastewater
o P T ST e TR treatment, landfills, or animal husbandry
e « Feedstocks can be gasified or anaerobically digested to
produce syngas used in methanol production
« Avoided emissions from landfills, incinerators, or dairy
farms potentially allow bio-methanol to be a net carbon-

negative fuel
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MI-IRENA Renewable Methanol @ e TSk

www.methanol.org/renewable/

Current production Current production
cost levels cost levels
Mature production Mature produchon
cost lavels cost levels 600
~\
0, carbon cradit ol S0 5000 CO., would -
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methana]l coat E
Bio-methanol < USD &/ GJ E-meathanal - ©CO,; frem combined O
feadstock cost renewable source
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Notes: MelH = methanol Costs do nol incorporale any carbon credit that mght e avadabie. Current fossy methanol cost and prce are from
coal and natural gas feedstock in 2020 Exchange rate used in this figure s USD 1 = ELR 0.9

B Bio-methanol

@ www.methanol.org/join-us



https://www.methanol.org/
https://www.methanol.org/join-us
https://www.facebook.com/Methanol-Institute-209246762424213/
https://www.linkedin.com/in/methanol-institute-26787930/
https://twitter.com/MethanolToday
https://www.youtube.com/user/MethanolInstitute
https://www.methanol.org/join-us/
http://www.methanol.org/renewable/

Renewable Methanol Tidal Wave @ NsTiTuTE

Projected Renewable Methanol Production Capacity

www.methanol.org/renewable/

Current and Upcoming Renewable Methanol Projects across Countries

Country » | Product A = | |Product B Bicmethanc B E-methzno
) X 2 & I
3 gree—y N B I l

“With 80 renewable methanol projects already
announced, we are seeing clear signs of an
Incoming wave of bio-methanol and e-methanol

2023 Mapbox & OpenStresthap prOdUCtion,’

2 +ableau © @ o Gregory Dolan, CEO, Methanol Institute

https://www.einpresswire.com/article/594328267/methanol-institute-sees-renewable-methanol-production-growth
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Increasing Scale — Bigger Players C Ui EaEs

* Increasing scale: To date, e-methanol
and biomethanol plants have been in
range of 4,000-10,000 tons/year, and
we are now seeing announced plants
with planned capacity of 50,000,
100,000, 250,000 tons/year

« Expanding from project developers like
Carbon Recycling International,
Enerkem, Liquid Wind and Gidara, we
are seeing major utilities like European
Energy, Orsted, Iberdola, SunGas
Renewables, and Engie

* We are also seeing interest in
methanol from oil/gas majors including
new M| members Aramco, BP,
ENI/Ecofuel, TotalEngines as well as
Chevron, ExxonMobil, and Sinopec
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GHG |ﬂteﬂSIty ACCOuntlﬂg W  NSTITUTE

Carbon footprint of methanol
depends mainly on the feedstock
End-of-life
N <@ m Methanol transport
“; | Methano!l production
f M Intermediate transport
‘; Intermediate processing
@ biomethane solid MSW Electricity L Ga
2 | biomass : r«:':',,u;:-.;§ i
= = perer 5 b Feedstock production
— : — ~ I CO; removal
f . = - O = P - . O B Supply (resource+conversion)
_2 ::: 8 % i’. ; 5 = :_ 1 2 lotal emissions
https://mww.methanol.org/policy- G 100 8 8 : § > e
initiatives/europe/ 2
m L

* InJanuary 2022, Ml released a report from Amsterdam-based consulting firm studio Gear Up on
“Carbon Footprint of Methanol”

* Depending on feedstock and production process methanol’s carbon footprint can be reduced by 65-
95%, and even negative CIl score from cow manure

« Call to Action: Need to develop a common platform for GHG intensity accounting
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Staff Contacts

Zhao Kai
Matthias Olafsson Chief China Representative
oy BY eurmsamia s ——

Toni Zhou
Rafik Ammar L T Em e m e e e Office Manager

Manager of Gov. & Public Affairs EU
rammar@methanol.org

S S el

Greg Dolan
Q

gdolan@methanol.org Chris Chatterton

1
- (e(0]0)

Larry Navin ; Q cchatterton@methanol.org
1

Senior Director of Gov. & Public Affairs ‘==========----cmee e — e
Tim Chan
--------------------- Assistant Director of Government &

Inavin@methanol.org
Public Affairs (AP/ME)
tchan@methanol.org

London Douglas
Social Media & Web Manager
Idouglas@methanol.org

Belinda Pun
Executive Manager
bpunr@methanol.org

Prakriti Sethi
------- -8 India Representative
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