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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 facilitate methanol's increased adoption from our Singapore headquarters and regional
offices in Washington DC, Brussels, Beljing and Delhi
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Methanol-to-Jet in Headlines Neri3uTE

< Investor NEWS LONDON2024 TOPICSY OPINIONS PROJECTSY

MASDAR, TOTALENERGIES, SIEMENS
ENERGY AND MARUBENI JOIN FORCES
FOR METHANOL TO JET PATHWAY
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é_ , Renewables |
\&J Now

Danish renewables developer European Energy
A/S said today it will partner with Swiss cleantech
firm Metafuels AG to develop a methanol-to-jet
fuel plant in Denmark.

The plant will use Metafuels’ aerobrew

technology for the conversion of green methanol /
i d 2 d i i . = ~ -

to sustainable aviation fuel (SAF) He-*. T

Under a memorandum of understanding, the
partners will establish the plant at one of
European Energy's Power-to-X-sites in Denmark
where the renewables company plans to build a power-to-methanol (e-methanol)
production facility.

Source: European Energy.
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The Holmen energy park in Denmark.
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News | June 21,2022

ExxonMobil introduces new
technology to convert methanol

to SAF

The company aims to use the new technology to grow its lower-emission

fuel business.

The Way Point: Honeywell UOP’s new methanol-to-jet tech might win it all

May 10, 2023 | Jim Lane

It may be that over the next few decades the most important feedstock for SAF will not be ethanel, or plant oils, but methanol. So it was big news last year when
ExxonMobil announced a methanol-to-SAF technology, and even bigger news just now as Honeywell UOP announces a rival technology and a big customer with a

E xxonMobil has unveiled its new process technology to produce sustainable aviation tasty deployment timeline. Specifically, eFuels leader HIF Global intends to deploy the new technology to produce eSAF at its second U.S. eFuels facility.

fuel (SAF) from renewable methanol.

The HIF eSAF project is expected to be the world's largest e SAF facility, recycling approximately 2 million tons of captured CO; to make approximately 11,000
barrels per day of eSAF by 2030, or just shy of 170 million gallons per year.

Using its methanol to jet proprietary process technology and catalysts, ExxonMobil converts The boldest claim? An 88 percent reduction in GHGs, that's based on CO2 ‘captured from biomass processing’ and green hydrogen.

methanol derived from the gasification of biomass and waste, captured carbon dioxide or

lower-carbon hydrogen into SAF.

HIF Global initiates engineering for U.S.
Sustainable Aviation Fuel facility, selects
Johnson Matthey & Honeywell technologies

NEWS PROVIDED BY SHARE THIS ARTIC!

5H -LE
0000
10 May, 2023, 07.00 ET

HIF intends to produce ~11,000 barrels per day of eSAF by 2030, decarbonizing ~12 billion air passenger miles per year

in its second U.S. facility

HOUSTON, May 10, 2023 /PRNewswire/ -- HIF Global, the world's leading eFuels company, today announced agreements
with Johnson Matthey and Honeywell to conduct preliminary engineering for HIF's first Sustainable Aviation Fuel (SAF)
facility in the United States. The facility would produce approximately 11,000 barrels per day of eSAF, decarbonizing over

12 billion air passenger miles per year

‘@, Investor NEWS LONDON2024 TOPICSY OPINIONS PROJECTSY CONT
NACERO SHIFTS FOCUS TO METHANOL-
BASED SAF WITH TOPSOE

Green Car Congress
SHARE n m D a Energy, technologies, issues and policies for sustainable mobility

Arcadia eFuels selects Topsoe and Sasol G2L technology
for the first commercial eFuels-for-aviation plant in
Denmark

11 May 2023

Arcadia eFuels has selected Sasol and Topsoe technologies for its Vordingborg eFuels
plant. The signing of the agreement represents a major milestone in maturing the

project and ahead of the next major milestone being Arcadia’s final investment decision.
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Low Carbon and Net Carbon-Neutral A

E-Methanol
* Feedstocks: green hydrogen and captured CO,

* Green hydrogen produced from the electrolysis of water
with renewable energy (e.g. solar, wind, 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

« Avoided emissions from landfills, incinerators, or dairy farms
potentially allow bio-methanol to be a net carbon-negative

All globally traded methanol is produced to the IMPCA Methanol
Specification Reference to a minimum purity of 99.85%
https://www.impca.eu/IMPCA/Technical/IMPCA-Documents fuel

Bio-methanol l
according to feedstock and energy sources is an initial proposition that is meant to be a basis for further discussion with stakeholders . Fee dStOCkS: I\/I unicipal Soli d Waste (M SW)’ Agricultural :
v Waste, Black Liquor, Bio-Methane from wastewater :
Y - irena. treatment, landfills, or animal husbandry :

: 2021/Jan/Innovation-Outlook- . . ) I

| Renewable-Methanol « Feedstocks can be ga_sn‘led or anaeroblcal_ly digested to |
produce syngas used in methanol production |

:

|

|

|
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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- o OCt- 2022

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 e

* 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 g
methanol from oil/gas majors including g_:iﬂ;,w

new MI members Aramco, BP,
ENI/Ecofuel, TotalEnergies as well as
Chevron, ExxonMobil, and Sinopec
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Renewable Methanol Costs e 3
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Methanol Price Slide

Platts Global methanol prices
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Friday 14 July — US Spot TX GC Barge = $229 mt = $0.69/gallon
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Methanol-to-Olefins Plants

MTO Projects Latest Update - New Projects CHEMICAL MARKET ANALYTICS

BY OP|S, A DOW JONES COMPANY

MTQO Facilities 2022
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MTO Company Max. Methanol Consumption MTO technology Source
Tianjin Bohai Chemical Tianjin Sep-2022 Phase 1: 1,800 Dalian Institute of Chemical Physics
Qinghai Damei Xining, Qinghai July-2023 1,800 Dalian Institute of Chemical Physics
Total extra demand by 2023 3,600

&> 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/

Methanol-to-Olefins Demand o AN

1 in 6 tons of global methanol is consumed by the MTO CHEMICAL MARKET ANALYTICS
sector |

World: 2022 Methanol Demand by End Use

Chloromethanes

Methylamines 4%
3% / MTO/MTP
17%
DME
6% \\ Solvents
Biodiesel 4% OLEFIN
5% —~ M__:f"f;___..
9% '
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1%
. . Formaldehyde
AceggaAmd 26%
Demand = 92 Million Metric Tons _
Source: Chemical Market Analytics by OPIS © 2022 Oil Price Information Service, LLC. ' A ........................... -..-
In 2022, China imported 11 million metric tons of methanol — i —

3.7 billion gallons — largely to support MTO producers
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MtJ New Methanol Growth Segment @ NNk

o Methanol - Clean and green future in many segments

The outlook for methanol into 2050 is very promising. Strong additional potential in
aviation and H2 long-distance transport — but only if key hurdles are mastered

Methanol and green methanol forecast by IRENA and Roland Berger

Forecast by IRENA Growth drivers in key segments Updated forecast by Roland Berger
[million t] Segment Growth drivers {vs{.)'inﬂE?fﬂ!; [miIIion t]
@ Maritime ° Decarb targets, e.g., IMO 0 539
500 - Safe, infrastructure easy handling +5 to +10% |

, . _ for ren. MeOH vs. IRENA,
@ Auto * FC-vehicles in PC limited use, but Q if hurdles are mastered

potential in long-haul HD transport

275

.. * ASTM approval for MtJ required
230 = Aviation PP ] o

* Potential for bio- and e-MeQOH (PtL)

* Use for off-grid power & heat

b)) Power (direct of vial FC golution] e
* Competes with diesel, LPG, EtOH

wind & solar power solutions

* Build-up of H2 chains (US, EU, ME)

L 98 |
i A @ H2 chain + MeOH robust and safe H2 carrier o Foammmm
* MeOH awareness fallen behind NH3
Chemicals to decarbonize replacing

2020 205[] e ;h‘ Chemicals fossil with green MeOH as feed O 2[]20 2050
&= * CCS solutions in MeOH production
E-MeOH [ Bio-MeOH [ Fossil MeOH drive robustness (blue-MeOH) E-MeOH [ Bio-MeOH [ Fossil MeOH

Q well covered by Irena O strong upside potential, but hurdles

Source: IRENA, Roland Berger Roland Berger | 5
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Carbon Intensity Accounting

In January, MI 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 65-90%

In May, International Methanol Producers
and Consumers Association working with
sGU released a “backpack” calculator can
help determine the carbon footprint of
methanol depending on feedstock,
conversion technologies, and the fate as
either fuel or chemical

Call to Action: Ml and IMPCA working
together assist the methanol industry
In developing a common platform for
carbon intensity accounting

@ www.methanol.org/join-us
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Carbon footprint of methanol
depends mainly on the feedstock
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CARBON FOOTPRINT OF METHANOL
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2022: “...the Year Methanol Went Global in the

Shipping Industry” W I NSTITUTE
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Methanol Leading Decade

Alternative shipping fuels outlook - 2030
(%)
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Source: S&P Global Commodity Insights
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Game Changer 2.0: Maersk Vessel Orders -

£ MAERSK v i

A.P. Maller - Maersk will onerare rhe world's first
carbon neutral liner vesser ny 2Ud5 - seven years
ahead of schedule

L. MAERSK 7

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

“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 means that if we end up finding
that can burn it.” Morten Bo exactly the right solution then there
Christiansen, head of will be a big retrofit opportunity for
decarbonization at Maersk us.” Maersk CEO Soren Skou

speaking during Maersk’s on 10
February earnings call

INSTITUTE

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

24 Aug 2021: Maersk accelerates fleet decarbonization
ordering eight 16,000 TEU ocean-going vessels to
operate on methanol

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

23 June 2023: Maersk orders additional six methanol
dual-fuel vessels, in total now ordered 24 vessels to be
delivered 2025-2027

16 July 2023: Maersk’s first methanol dual-fueled
feeder vessel (2,100 TEU) bunkered 1,000 metric tons
bio-methanol at Ulson, Korea

Customer Pull: Maersk’s 200 largest customers
asking for carbon neutral transport

@ www.methanol.org/join-us
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Game Changer 2.1: Maersk Methanol Supply (S ReaRatat=

« 10 March 2022: Maersk began announcing a series strategic partnerships with now ten leading companies --
iIncluding Ml 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
G o CIMC ENRIC @ ' 0 up to -6 milllon
rsted v e N
300,000 tannes per year = 50,000 tonnes per year 200,000 tonnes per year
= First delivery in 2025 = First delivery in 2024 = First delivery in 2025
= United States = [China = Multiple locations
= = EUROPEAN il e crom : @ =
- == EMERGY wr .J ! ! WASTEFUEL =
= 2 -300,000 tonnes per year = 50,000 tonnes per year = 30,000 tonnesperyear | peemee ey
= First delivery in 2025/2026 * First delivery in 2024 » First delivery in 2024 i Reguirement of 500,000
f F . _ . 0 tonnes for already
= South America & United = China = South America ! announced vessels by 2085 |
States I ~ =R
945,000
- EilEER
E‘ DEBO EMERGY @ =345 000
15,000
= 200,000 tonnes per year 2023 2024 2075 2080
= First delivery in 2024
.= MAERSK
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Dominating Container Orderbook (O nataaiels
ﬁ Current orderbook: propulsion method by capacity/order date S Lloyd's

Register
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100% — o - |
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60% ' i - 3 800
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N R
~
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20% | 2
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= %
0%
H1 2020 H2 2020 H1 2021 H2 2021 H1 2022 H2 2022 H12023*
0
* at 24/02/2023. Based on current orderbook: does not include vessels ordered since 2020 and 2017 2019 2021 2023F 2025F 202TF 2029F
delivered.

One 16,000 TEU container ship can consume 40,000 mt methanol year
1,200 vessels = 48 million tons methanol demand
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n the Water and On the Way o METHANOL

METHANOL

' N s T ' T u T E SINGAPORE - WASHINGTON -~ BRUSSELS ~ BEIJING ~ DEHLI

Methanol Fuelled Vessels on the Water and
on the Way

China (March 2023)

COSCO has placed orders for four 16,000 teu
methanol-fueled ships at its affiliated yard in
Yangzhou for an undisclosed price basis delivery in

the second half of 2025.

Singapore (March 2023)
Singapore's Consort Bunkers has signed a contract

with China Merchants Industry Holdings (CMHI)

43

‘ Jinling for a series of six 6,500-dwt methanol fuels

' =] h' new buildings, to be delivered in 2025
] :

i

‘ Denmark (March 2023)
S MANR A
o ) FJ. Lauritzen has signed a letter of intent with
Tsuneishi Shipbuilding, for the construction of at
least two methanol dual-fuel 81,200 DWT Kamsarmax
bulk carriers. The vessels have been ordered in
partnership with Cargill, which will operate the

vessels for a period of at least seven years.

China (March 2023)
China State Shipbuilding Corporation has signed a

cooperation agreement with France's CMA CGM
Group to produce 16 large methanol dual-fuel
container vessels worth more than 21 billion yuan

(about 3 billion U.S. dollars).

Mi@methanol.org | www.methanol.org
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Engines Available and More Coming (%

ADVANCED DUAL ™~ JEE=TDD
FUEL TECHNOLOGY st s e

MAN ME-LGI
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Since 2016, MAN has received orders for 120 large,
two-stroke methanol engines, with 24 already In
operation in chemical tankers operated by Ml
members. Another 100+ engine orders on the way!!!

@ www.methanol.org/join-us
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€

WRTSRA WinGD and HSD Engine in JOP on methanol-fueled

two-stroke engines

Rolls-Royce developing mtu ﬁzzm 8
methanol engines to make

shipping greener

WARTSILA 32
METHANOL

CSSC’s self-developed 6M320DM methanol fuel engine successfully ignited
for the first time

MAN Energy Solutions Upgrading Four-Stroke
Engines for Green Future-Fuels

Methanol to be available for maritime use from 2024

| CATERPILLAR MARINE TO SUPPORT
SELECT CAT® 3500E SERIES ENGINES
WITH DUAL FUEL METHANOL

Tl

HHI-EMD methanol engine gains
type approval

Hyundai 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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Avallable and Affordable ) METHANOL

2023 Main Methanol Inter-Regional Trade Flows (-000- Metric Tons) $/Gi Platts Bunker fuel Rotterdam prices by calorific value
CIS
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Friday 14 July

US GC Methanol = $229 mt
Ship and Bunker

Houston VLSFO = $587 mt
Houston MGO = $768 mt
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Easily Bunkered @ METHANOL

Methanol Bunker Vessel Planned
for Northern Europe

Global Energy Group orders first methanol
bunkering tanker for Singapore

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

£, Jonathan Aoonzaler Q Singopore

First dual-fuel methanol bunker barge headed for
Rotterdam

va Buitena fm MY missians Ensrey ransition infand naveation Marine fusls Mews Ports Sh

OC!I and Unibarge have joined forces to develop Europe's first dual-fuelied green methanol bunker barge, driving

cleaner shipping, The vessel will be deployed at the Port of Rotterdam In 2024
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Safety Assessment @ NETHANOL

Fubure Fombs Psk Soesrmmst | What F sossarion 15

v Tebda & ondloste oo o BT I gk rendd g

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-|n-harld 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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Staff Contacts w Nsri TRk

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

Toni Zhou
Rafik Ammar L T Em 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

Vice President External Affairs = ‘=======-——m—mmmmmm e
Q 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

& 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/
mailto:cchatterton@methanol.org
mailto:dlavigne@methanol.org
mailto:jaziz@methanol.org
mailto:kzhao@methanol.org
mailto:Tzhou@methanol.org
mailto:gdolan@methanol.org
mailto:lnavin@methanol.org
mailto:ldouglas@methanol.org
mailto:kzhao@methanol.org
mailto:molafsson@methanol.org
mailto:rammar@methanol.org

	Slide 1
	Slide 2
	Slide 3: Members
	Slide 4: Methanol-to-Jet in Headlines
	Slide 5: Methanol-to-Jet Process
	Slide 6: Methanol Supply/Demand
	Slide 7
	Slide 8: Low Carbon and Net Carbon-Neutral
	Slide 9
	Slide 10: Increasing Scale – Bigger Players
	Slide 11
	Slide 12: Methanol Price Slide
	Slide 13: Methanol-to-Olefins Plants
	Slide 14: Methanol-to-Olefins Demand
	Slide 15: MtJ New Methanol Growth Segment
	Slide 16: Carbon Intensity Accounting
	Slide 17: Marine 
	Slide 18: 2022: “…the Year Methanol Went Global in the Shipping Industry”
	Slide 19: Methanol Leading Decade
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

