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« The Methanol Institute (MI) was established in 1989

 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,
Singapore, Beijing and Delhi
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The Simplest of Alcohols

Formula: CH,OH

Density: 0,792 g.cm-3

Molar mass: 32,04 g mol-

Appearance: colorless liquid
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Feedstocks and Markets

feedstock conversion derivatives markets
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2019: Global Methanol Demand = 86 Million Metric Tons or 28.6 billion gallons
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Net Carbon-Neutral Pathways

W INSTITUTE

Figure 1. Renewable methanol production processes from different feedstocks
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Renewable methanol

is an ultra-low carbon
chemical produced from
sustainable biomass,
often called bio-
methanol, or from carbon
dioxide and hydrogen
produced from renewable
electricity.

Renewable Methanol Emission Reductions: CO2 by up to 95%; NOx by 80%; virtually
eliminating SOx and Particulate Matter (PM)
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IMO Emission Rules

IMO Sulfur Limits
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« The International Maritime Organization has adopted emission
regulations transforming the shipping industry

« In 2020, global SOx reductions took effect

« By 2030, interim requirements targeting 40% reduction of carbon
intensity from shipping

« By 2050, greenhouse gas emissions must be cut in half
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Reducing Conventional Pollutants e pANOL

Methanol is among the lowest emission fuels for
marine engines

Particulate Matter

95%<

Source: Stena Lines -- Emission reductions when compared to alternative fuels currently available (fuel oil)
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IMO GHG Interim Strategy

* In operation, conventional methanol offers lower CO2 emissions
compared to conventional marine fuel

« |f produced from one of numerous renewable pathways, such as
biomass or renewable electricity combined with recycled carbon
dioxide, methanol has the potential to significantly reduce CO2
emissions on a well-to-wake basis
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https://www.maersk.com/news/articles/2020/05/26/lea
ding-danish-companies-join-forces-on-an-ambitious-
sustainable-fuel-project
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Maersk, DSV Panalpina, DFDS, SAS and
Jrsted formed partnership to develop an
industrial-scale sustainable fuels production
facility in Copenhagen

When fully-scaled up by 2030, the project will
deliver 250,000 tonnes of sustainable fuel,
including renewable methanol for Maersk fleet

“In Denmark, we have an opportunity now to
accelerate the green transformation and take
lead in powering the future with sustainable
energy and | am pleased that we can
contribute with concrete actions. We need
many such projects both in Denmark and
around the globe to achieve our ambition in
Maersk of becoming carbon neutral by 2050.”
Saren Skou, CEO, A.P. Moller - Maersk
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IMO Methanol Safety GUidelines W INSTITUTE

Amendment of the
International Code of
Safety for Ship Using
Gases or Other Low-
flashpoint Fuels (IGF
Code) to include
Methanol

2014

2015

CCC1
» Ethyl/methyl alcohol

= Fuel cells
» Low-flashpoint diesel

@& www.methanol.org/join-us

cec2

« Ethyl/methyl alcohol
* Fuel cells
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CeCs = Amendments
* Approval
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* Fuel cells
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Draft Interim Guidelines Validated
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= Amendments
= Confirmation

= Referral to other sub-committees

MSC 101

* Amendments
» Referral to other
sub-committees

CCC 6
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* Fuel cells
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Methanol Vessels on the Water

PROJECT R&D

DUAL FUEL FUEL CELL

+4

=12 1 1+1
Chemical Ropax Pilot Tourist Forry E’“E“:;f;“g?f;ﬂ"““
Tankers Ferry Boat Boat Dredges, Others
MOL, WL, Marinvest, Mitsui, NYK, SUMMETH/MARTEC, Lean Ships,
Waterfront Shipping, Mitsui 0.5.K. Methaship, Billion Miles', FiTech?,
Lines, Ltd., Westfal-Larsen Stena Line MI/SMA Innogy Viking Line IWAP, PCG Product Vessel®, NTLE,
Management, Marinvest/Skagerack ScandiNaos HTWG Konstanz g GMM, Fastwater, Port of
Invest. lINO Kaiun Kaisha, Ltd., Rotterdam Barge, Jupiter, Paxell,
Mitsui & Co Ltd., and the NYK Group Methanex Fishing®
2 ke paoke  Highpeed Serenergy Fuel Cell Stacks Si Hybrid, Dual Fuel, etc.
New Build & Retrofit

New Build Retrofit
All projects are based in the EL unless noted otherwise China/S&", EUChina'SE?, India®, Malaysia®, China®
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More on the Way

Sweden/Switzerland: Proman Stena Bulk — joint venture of shipowner
Stena Bulk and Proman Shipping a subsidiary of methanol producer
Proman — to build two 50,000 dwt tankers with methanol dual fuel
engines

Netherlands: Damen Shipyards has developed new concept Offshore
Support Vessel (OSV) to operate on methanol

Germany:. Shipowner Liberty One has ordered new multipurpose
(MPP) ship powered by methanol

Germany. Shipowner SAL Heavy Lift to install FUELSAVE
hydrogen/methanol injection system in 6 vessels

Germany. Abeking & Rasmussen shipyard designing “green cruise”
concept vessel using methanol fuel cells for hotel load and methanol
propulsion engines

Germany:. AIDAnova will employ methanol fuel cells for propulsion as
early as 2021 under Pa-X-ell2 project
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Joint Marketing — MAN ES W INSTITUTE
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What do the Operators say?

STENA LINE

“We are very
enthusiastic about
Methanol’s
possibilities and it
has the potential to
be the maritime
fuel of the future”

Carl-Johan Hagman
CEO
Stena Line

MARINVEST /
SKAGERACK INVEST

“We have found
the technology for
handling Methanol
is well developed
and offers a safe
dual-fuel solution
for low-flashpoint
liquid fuels”

Patrik Mossberg
Chairman
Marinvest/Skagerack
Invest

MITSUI O.S.K. LINES,
LTD.

“Investing in
technology that
encourages the use
of a fuel like
Methanol that
significantly reduces
emissions is a step
forward for both our
company and the
shipping industry”

Akio Mitsuta
Senior Managing

Executive Officer
Mitsui O.S.K. Ltd

WESTFAL-LARSEN
MANAGEMENT

“We have found
Methanol to be one of
the best alternative
fuels due to its wide
availability, the use of
existing

infrastructure, and
the simplicity of the
engine design and
ship technology”

Rolf Westfal-Larsen Jr.
CEO

Westfal-Larsen
Management
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Current Projects
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Your comprehensive safety
& sustainability resource
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MI has joined an industry consortium
organized by TNO to study the use of
(green) methanol in short sea
shipping, a spin-off from the Horizon
2020 LeanShips project.

TNO is an internationally renowned
research institute with a great
reputation for objective analysis.

The study will set the stage for a pilot
with actual ships on the water with
project partners (Horizon 2020 or
other).

Focus is on renewable methanol but
the technology, safety guidelines and
policy can be used for conventional
methanol too.
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https://www.einnews.com/pr _news/477078882/major-dutch-maritime-

companies-join-green-maritime-methanol-project

https://www.leanships-project.eu/home/

https://www.tno.nl/en/focus-areas/buildings-infrastructure-

maritime/roadmaps/maritime-offshore/clean-ships/
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Consortium of Europe’s maritime
research and technology leaders
formed in 2020

Demonstrate the feasibility of retrofit
and newbuild vessels to operate on
methanol as a pathway to fossil-free

shipping

Funded by European Commission,
FASTWATER will focus on high impact
outcomes, designing solutions for
existing ships and designs for new
buildings
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Aims to commercialize medium and high-speed
methanol-fueled engines for shipping, and will
demonstrate feasibility on a harbour tug, pilot
boat and coast guard vessel

Conversion concepts and validation for a river
cruise ship including a universal, scalable retrofit
kit for converting diesel fueled ships (200 kW - 4
MW)

Training programs for crew and port staff | R&R

Demonstrate the complete value chain for
bunkering methanol and elaborate a business
plan for methanol as marine fuel

Identify COZ2 and conventional pollutant
reductions facilitated by the next generation
methanol propulsion systems
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WP90 project management

==+  \WP10 next
w generation
= c i Methanol engines

p WP20 Tug Boat
Lal

e WP30 Road Ferry

W demo

WP60 Universal conversion kit

WP80 business plan, dissemination

WP70 infrastructure, rules &reg, training
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China WTRI study

China Waterborne Transport Research Institute

* Study to produce a roadmap for adoption of ’/’
methanol as a marine fuel in China "fl’-.[ £

www.chinaports.com

« Partners: WTRI, Methanex, Shanghai Huayi,
SINOPEC, Methanol Institute

N | . d.) sinoPEC
« Key elements will include: Policy Analysis; -
Recommendations; Best Practices Py
r:.g, P’
Assumptions methang ‘%:

. the power of agility ‘:’}f;’
* China bunker demand 30m mtpa |

* 630,000 vessels operating in China coastal regions &LM.EIE(E-)EEI

o FlShlng Y7 SHANGHAI HUAY! (GROUP) COMPANY

* Inland waterways (140,000)

 Potential methanol demand of several million metric w I NsTITUTE
tonnes per year

Targeted outcome is to achieve China MSA endorsement of the study and policy
recommendations, which will allow China Classification Society to class methanol-
fueled vessels, allowing Ml to begin to promote methanol and buildout the market

@& www.methanol.org/join-us
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LR Techno-Economic Study | Methanol

Bunkering | ISO

Techno-Economic Study: In April 2020,
with support from Methanol Institute,
Lloyd’s Register published an
assessment of the current and future
fuels available to help define solutions
for the maritime industry as it seeks to
reduce GHGs

Bunkering Technical Reference: Ml
and Lloyd’'s Register have developed a
methanol bunkering technical reference,
work which was requested by shipping
organizations studying methanol

ISO: Following a request from IMO, the
International Standards Organization
(ISO) began work on a methanol marine
fuel standard in mid-2019

@& www.methanol.org/join-us

Techno-economic
assessment of
zero-carbon fuels.

March 2020

o | UMAS

ok
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Compliance Cost Comparison

Global Pricing - MG0 v Methanal

“Methanol is an
economically
competitive
marine fuel
over the cycle”
: Paul Hexter,

CEQO Waterfront
Shipping

00

2008 2010 11 2012 2013 4 2015 kL1 a017r 018 2019 2020
==funker Index - All Warld Parts - MGD =—{5lobal Average Methanol Price
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Availability in Over 100 Ports W nsTiTUTE

© 2019 Mapbox © OpenStreetMap
Ports with confirmed methanol supply/storage [ Ports with private bulk liquid storage
No information on volume of Ports with methanol capacity of < Ports with methanol capacity of Ports with methanol capacity of >
methanol 100,000 MT 100,000 MT to 1,000,000 MT 1,000,000 MT

https://public.tableau.com/profile/quantzig#!/vizhome/MethanolAvailabilityDataTopGlobal
MaritimePorts/MethanolFuelAvailabilityatPorts
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« Methanol is liquid at atmospheric pressure/temperature

« Available in many ports and inland terminals around the world
« Bunkering has low infrastucture cost (no cryogenics)

* Flexible, modular system

» Biodegradable product means low risk for environment/location

@& www.methanol.org/join-us
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Pollution in Perspective

LC 50: Lethal Dose: Fish

¢ 6 6

Gasoline "' Methane

« Methanol is a more

82mgl 499 mal O Bl Heavy Fuel Oil environmentally-benign
’ 2 MY 65 mg/l 79 mg/l fuel in marine
environments
Sources: O
'l Petrobras/Statoil ASA, Safety Data Sheet, ECHA registration dossier Gasoline In a WaterbOd}l’ nearly 200
[21 ECHA, European Chemicals Agency, registration dossier Methane times more methanol is
[31 ECHA, European Chemical Agency, registration dossier Diesel )
1 GKG/ A/S Dansk Shell, Safety Data Sheet needed to kill half the
[l

51 ECHA, European Chemical Agency, registration dossier Methanol

number of fish than marine
heavy fuel oil
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Methanol as A Marine Fuel

W INSTITUTE

ShipQBunket o

home news & feg

@& www.methanol.org/join-us

Asia/Pacific

Home ) News & Features ) Asia Pacific ) India Mulls Turn to Methanol Bunkers

India Mulls Turn to ’
Methanol Bunkers
D) M ) R o oo

oror Road

== I— 247.com

A score Recon -

Maersk throws weight behind
renewable methanol as a fuel of the
future

]

EChpyg AL gep,
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W INSTITUTE

Greg Dolan Eelco Dekker

CEO Chief EU Representative
gdolan@methanol.org edekker@methanol.org
Larry Navin

Director of Government and Public ==
Affairs Americas / Europe
Operations
Inavin@methanol.org

=S

Nov Bajwa
Operations & Web Media Coordinator
nbajwa@methanol.org

Chris Chatterton
coo
cchatterton@methanol.org

Zhao Kai
Chief China Representative

___ap N

Tim Chan L 1 A, V4
Manager of Govt and Public Affairs, PRSSSSSSREESES aaaan bbbl
AP & ME |

tchan@methanol.org

Prakriti Sethi
Belinda Pun India Representative

Executive Manager
bpunr@methanol.org
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