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METHANOL Methanol can be found in products

that we use every day:
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RENEWABLE PATHWAYS ARE RAPIDLY DEVELOPING

Sustainable @
biomass
(residues, MSW, etc)

Q@D R % © co,
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Fermentation Gasification Kraft process ol v

Electrolysis Carbon capture
CE—
@ @

® a -
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Renewable
electricity

Biomethane Syngas Syngas
e nla
Reactor & Reactor &
distillation distillation
Source: The Methanol Institute and Qafaq @ Bio-methanol Renewable methanol
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RENEWABLE METHANOL CIRCULAR ECONOMIES

D

REMEWABLE POWER
OR BYPRODUCT
HYDROGEN

CRI
EMISSIONS - TOr - LIGUIDS
TECHNOLOGY

Source: Carbon Recycling International
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RENEWABLE/BIO METHANOL PROJECTS
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INTERNATIONAL REGULATORY
LANDSCAPE




SULPHUR CAP

Global Sulphur Cap

(outside ECAS)

Area Sulphur limit

Global 0.5% (MARPOL, 2020)

0.5% seloctod arows,
local liemit
0. 1% within 24 ren

Califernia

e T et oy g ey 2005 2012 2020
International
Convention for ECAs first Global sulphur
the Prevention of introduced with limit of 0.5%,
Pollution from sulphur content effective January
Ships (MARPOL) limit of 1 % 2020

Annex VI Sulphur content ?
Prevention of Air lowered to 0.1%
Pollution from in ECAS
Ships entered
into force

W INSTITUTE



ROAD TO 2050

IMO Initial Strategy on the Reduction of GHG Emissions

adopted at MEPC 72 (April 2018)

Level of ambition of Initial Strategy.

Carbon intensity of ships to Reduce CO, emissions per
decline through transport work, as an average
iImplementation of further across international shipping
phases of energy efficiency by at least 40% by 2030, and

Peak GHG emissions from
international shipping ASAP,

and reduce total annual GHG
emissions by at least 50% by

: . 0)
design index (EEDI) for new 70% by 2050, compared to 2050 compared to 2008

2008.
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'PROGRESSION OF GUIDELINES FOR METHANOL

ccC1

* Ethyl/methyl alcohol
* Fuel cells
* Low-flashpoint diesel

ccc2

¢ Ethyl/methyl alcohol
* Fuel cells

* Low-flashpoint diesel

ccc3

* Fuel cells
» EthylVmethyl alcohol
* Low-flashpoint diesel

ccC4

* Fuel cells
* EthyVmethyl alcohol
* Low-flashpoint diesel

CCCS

« Ethyl/methyl alcohol
* Fuel cells
» Low-flashpoint diesel

Draft Interim Guidelines Validated

MSC 100

* Amendments
* Confirmation

MSC 101

* Amendments
* Referral to other
sub-committees

CCC6

* Ethyl/methyl alcohol
* Fuel cells
» Low-flashpoint diesel

MSC 102

* Amendments
* Approval
* Adoption

* Referral to other sub-committees
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METHANOL AS A MARINE FUEL




CONVENTIONAL MeOH EMISSIONS SCORECARD

Particulate Matter

99% < 60% < 95% <

Methanol (MeOH) achieves low emissions & acts as
a bridge in lowering CO,in the future
(renewable/bio methanol)
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PRACTICAL SOLUTION

Fuel valve Methanol
train (GVU) service tank

* Multi — fuel engines will be
the norm going forward

 Methanol can be readily and
safely applied in both new
build and conversion

ME-LGI Methanol cargo
engine fuel pump

== Double-walled pipes
— Single-walled pipes

 Methanol can be a practical
solution for dual fuel
applications, to include other
alternative fuels such as LPG
and LNG
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METHANOL / WATER BLENDING (EMULSIFICATION)
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» Approximately 25-40% water is added to the methanol to achieve a new,

Tier Il solution

* NOX decreases almost linearly with water content, to approximately 2 g/kWh
at 50% and 75% load

« Similar system is being planned for fuel oil, so the Tier Il compliant
technology will be available as a dual fuel solution

« R&D testing completed - service test is under preparation

Source: MAN
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L
METHANEX 10-YR AVG REALIZED PRICE

600

Pa)
500 10-yr average realized
price USS345/tonne

300 N7

USS/tonne

200 </

100 1 1 1 ] I I 1 ] I I 1 1 ] I 1 ] 1 I 1 ] I 1 ] 1 I I 1 I

« Methanex posts reference prices monthly in Asia and North America and quarterly in

Europe
« Realized pricing is lower than reference prices due to discounts specified in contracts

Source: Methanex Corporation
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ETHANOL ON AN ENERGY EQUIVALENT BASIS

= North America (Gulf Coast) MGO
e North America (West Coast) MGO
Europe MGO
w—Asia MGO
==\ iddle East MGO
= \ethanol (Energy Equivalent)
Dec-10 Dec-11 Dec-12 Dec-13 Dec-14 Dec-15 Dec-16

MGO NA GC: Avg New orleans, Houston; MGO NAWC: Avg LA, San Francisco,
Seatle, Vancouver; MGO Europe: Avg Rotterdam, Antwerp, Hamburg; MGO Asia:
Avg Shanghai, Korea; MGO Middles East: Avg Fujairah, Kuwait, Khor Faakan

Methanol: Avg USGC, China and Europe spot prices; adjusted to energy equivalent
of MGO (2.16 factor)

Source; Platts and IHS Chemical
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BUNKER PRICING: 2-YR MGO SNAPSHOT

800
£ 700 2 A V7R
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£ ® APAC avg MGO
* ® Americas avg MGO
300 @® Global 20 Ports avg MGO
® EMEAavg MGO
e @ Brent
Aug 5, 2016 May 12, 2017 Feb 16, 2018 Nov 23, 2018

Source: Ship & Bunker Aug 5, 16 May 12, '17 Feb 16, '18

Nov 23, '18
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L
METHANOL ON AN ENERGY EQUIVALENT BASIS

Cost comparison: Unfavourable density and energy levels, but methanol cheaper than

MGO
(Price per unit of energy volumetrically — October2019)

mMathang! sFel0EERCET =LHG MDD

PG
LMG
Fusal 0 340 CET
0 ] 4 B B o 2 H
*LMG nat including delivery cost e e
S5E&P Global
Flatts

Source: Platts
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L
METHANOL IS WIDELY AVAILABLE AT PORTS

Methanol Fuel Availability at Ports
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Ports with confirmed methanol . Ports with no methanol . Ports with private bulk liquid . Ports with confirmed methanaol
capacity (provided by ports capacity storage supply/storage (provided by
directly) suppliers operating at the port)
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HAZARD COMPARISON
I

METHANOL DIESEL

HLOL

Signal word: (CPL) Danger Danger Danger

Hazard statements (CPL) e o v bkl e e e PR A L S
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Methanol classified as “not more dangerous” than other fuels such as gasoline or diesel —
fuels largely familiar to most people
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OR THE ENVIRONMENT

LC50, LC = LETHAL CONCENTRATION FISH
Concentration in water, at which half the marine
population died within the specified test duration

Safer than Diesel by a

factor of 240 times :
H v
Methanol] Methanel®! Heavy Fuel Oil3] Diesel Gasolinel
15,400 (mg/l) 49,9 (mg/l) 79 (mg/1) 65 (mg/l) 8,2 (mg/))

L}
n
L]
]
L]
[}
»!

(11 ECHA, European Chemicals Agency, registration dossier Methanol

[2] petrobras/Statoil ASA, Safety Data Sheet, ECHA registration dossier Gasoline
131 GKG/ A/S Dansk Shell, Safety Data Sheet

(41 ECHA, European Chemicals Agency, registration dossier Diesel

[3] ECHA, European Chemicals Agency, registration dossier Methane

Additional Source: Meyer-Werft
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METHANOL FUELLED VESSELS AND PILOTS

DUAL FUEL

FUEL CELL —

PROJECT | R&D

Owner

Chemical
tankers

MOL, W-L,
Marinvest,
Methanex,
Mitsui,
OllO, NYK

MAN

Stena Line

4 stroke
Wartsila

MI/SMA

ScandiNaos

high speed
Scania,
Weichai

Tourist Ferry
boat
Innogy
HTWG Viking Line
Konstanz

Cruise ships, fishing

boats, barges,
dredges, others

SUMMETH/MARTEC, Lean
Ships, Methaship, Billion

: Miles?, FiTech?, IWAI3, PCG

Product Vessel4, NTU?,
GMM, Fastwater, Port of
Rotterdam Barge, Jupiter,
Paxell, Methanex Fishing®

All projects are based in the EU unless noted otherwiselChina/SG, 2EU/China/SG, 8India, “Malaysia, *China
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BROADLY, METHANOL IS...

A cost effective and “future proof” fuel which can be
produced from a variety of feedstocks — to include
renewables

One of the top 5 seaborne chemical commodities —
safely handled for over 50 years

A lower cost alternative for converting vessels,
boilers and other power sources to methanol -
minimal and economically viable without subsidies

Widely available and alleviates many infrastructure
and safety limitations both on land and at sea, trading
within a narrower price range than competing fuels

Not as well understood as a fuel, even though it has
similar handling characteristics as distillate fuel
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CONTACTS




SINGAPORE (HQ)

10 Anson Road
#28-12 International

Plaza

Singapore 079903
+ 65 6325 6300

WASHINGTON D.C.

225 Reinekers Lane
Suite 205
Alexandria, VA22314
+1 (703) 248-3636
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BRUSSELS

Square de Meeus 38/40
B-1000 Brussels
Belgium

+32 2 401 6151

BEIJING

#511, Pacific Sci-tech
Development Center
Peking University

No. 52 Hai Dian Rd.
Beijing 100871, China
+86 10 6275 5984
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