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Methanol
A Clean, Cost-Effective
Marine Fuel Solution

Jason Chesko
Director, Global Market Development
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Agenda

1. Methanex Corporation
2. About Methanol

3. Methanol Marine Fuel

Introductory Video:
https://vimeo.com/636706299
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Methanex

The world’s largest producer and supplier of methanol to major international markets

Headquartered in Vancouver, Canada,
Methanex operates production sites in

Medicine Hat
®® Canada, Chile, Egypt, New Zealand, the
Beiiin Vancouver o . .
J©9 Seoul U United States and Trinidad and Tobago.
Shanghai @@. @ Tokyo
Hong Kong &)

Our global operations are supported by:

Trinidad
* an extensive global supply chain of

terminals and storage facilities

*  Waterfront Shipping - the world’s
largest dedicated fleet
of methanol ocean tankers.

Santiago o

Auckland

New Plymouth

(® Production Sites Punta Arenas
(® Global Office Locations

® Distribution Terminals and Storage Facilities

methan:
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Methanol

An essential ingredient of modern life

Traditional Chemical Market Clean and Economic Alternative Fuel

Essential ingredient used in countless industrial and consumer products Represents a growing demand segment for methanol
Slightly over 50% of global demand Just under 50% of global demand

Fuel applications

» Safety Glass Laminate
* Windshield Washer Fluid

* Paint
* Carpet
* Adhesives

(MTO)

* Plastics
* Refrigerants
* Solvents

* Upholstery
* Synthetic fibres

* Sportswear
* Fleece Fabrics

methan?
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Methanol as a marine fuel

Methanol is an innovative alternative fuel solution with many benefits

* Low emissions (air quality, CO2

—y - pe——
x 7 Environmental reduction pathways) X y
i | * Safe, Bio-degrades rapidly in g [
water |
) )
/ * Available globally /

Long history of safe handling

* Straightforward bunkering with
existing infrastructure

* Low incremental investment
Affordable *  Competitive fuel costs
* Liquid fuel flexibility

* Successfully in use today
* Mature, straightforward technology

Methanol * Commercialization activity expanding

Diesel bunker fuel

methan
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Leading the innovation in the marine industry

» 2013
Concept Design -
Engine Development

,

- Innovation Award, 20%
+ OSTShip-ownarof theyear, 2015
 award, 2015

3 Initiative Award, 205
+ TheShipofthe YearAward, 2018
- ShippaxEoo-Award, 2076

» 2016
WES 1° generation
vessels launched (7)

Cajun Sun

Leanships, SUMMETH, Green Pilot,
MoT China Fishing Boat (2015-19)

2015

Stena Germanica Conversion
1° methanol ferry

Powered by four Wartsild
4-stroke engines

» 2020
WEFS 3rd generation
vessels ordered (+8)

» 2020
IMO methanol
guidelines approved

Fastwater
(2020-24)

»2019 ) 2020/2021

WES 2° generation
vessels launched
(+4) 100,000+
running hrs

Major industry
players support
methanol as a
marine fuel

Creole Sun

Number of methanol
vessels to date:

WATERFI@T 19

| 5 |
Stena L
Stena Proman 6
£9 MAERSK 9
Total 35
methan2
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Proven, Mature Technology - Waterfront Shipping

Currently operating 12 methanol dual-fuel vessels, representing ~40% of the fleet; 7 more vessels on order
for delivery in 2021-2023

Over 100,000 hours & ~5 years of operations; 2-3% improved fuel efficiency
- 3rd generation mature technology

49,999 DWT methanol dual-fuel engine

3K-12.5K
20K -32K

&

deadweight
tonnage
(DWT)

4

Lindanger WATERF R@T

Shipping Company Limited

A Responsible Care® Company

-
-
-

Mari Jgne

Leikangar

Creole Sun

45K - 49.K .
. ‘b

~ 77

b AT

Mari Couva

Mari Kokako Mari Innovator

methan
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Straightforward Technology

Methanol has minor modification requirements and modest incremental cost

Fuel valve Methanol Double-walled pipes

train (GWU) service tank

Methanol
supply

Single-walled pipes

engine Methanol cargo
fuel pump

ME-B Engine <4 LGI-MTechnology = ME-BLGI-M

methan:
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Emissions Reductions

Our methanol-fueled vessels exceed the most stringent emission regulations

99% + 80% + 95% <

100
90
80
70
60

50

40 Tle'r Il as
Primary

30 Reduction

20
10
0

SOx NOx Particulate Matter
Source: IMO, MAN Energy Solutions, Stena Lines
Emission reductions when compared to heavy fuel oil

Cajun Sun, powered by methanol

12

Waterfront Shipping’s emissions reduced by using
methanol as a marine fuel *

6,968 vr

of NOx reduced

3,867 vr

533 T of SOx reduced

of PM reduced
o - v,!’

NOx reductions alone are the
equivalent to taking 7,582 heavy duty
trucks off the road for a year

* Based on data from April 2016 to end of Dec 2020 based on the
performance of 11 dual-fuel vessels in Waterfront’s fleet

methan
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Methanol Production
Methanol (CH;0H) is typically made from natural gas

— ”@J‘%Z

The methanol production process consists of four stages:

1 3
Desulphurization of natural gas Reforming Methanol Synthesis

Tranagont

Liquid fuel at ambient
temperature & pressure

Distillation

Current methanol market feedstocks

Coal ”

Natural Gas

Biomass &
o Renewables
A
<1% -d

13 Source: Internatiors] Renswabls Ensray Agsncy, Innevetion Cutlock: Renswable Msthanol

methan=;
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I
CO, Reduction Pathway to Meet IMO 2050 Goals

Green/alternate methanol production pathways to produce methanol can offer significant CO2 savings

Biomass Renewable
MSW, manure, wood Electricity

Feedstocks

Carbon
Capture

Gasification Electrolysis

Fermentation

Methane

Reformer

Bio-methane

Reformer

Reactor

Technology Bio-methanol E-methanol Low-carbon
pathways methanol

Source: Methanol Institute

methansz
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Methanex investments in alternative methanol production

We continue to invest in renewable and low carbon methanol

Low-carbon methanol

Using recycled/recovered natural-gas to result in
lower-carbon methanol

Methanex Medicine Hat plant

E-methanol CARBON
Produced using green hydrogen RECYCLING
obtained from water electrolysis C A INTERNATIONAL
A Biomethanol

Based on renewable natural gas from
municipal solid waste & other sources

Methanex Geismar plant the power of agiity

methan 3




Methanol - Environment, Health and Safety

Methanol is a clear, colourless liquid that quickly and naturally biodegrades

WY I

\\\\\\\\\\\\\\ * More environmentally benign
/‘,'Q than conventional marine fuels

* Long history of methanol safe
handling

* Nov. 2020 — IMO approved
guidelines for methanol as marine
fuel (IGF Code)

16
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Available at over 88 of the world’s top 100 ports

- Methanol is one of the world’s top traded commodities and is available at the top ports through
existing infrastructure

© 2020 Mapbox © OpenStreetMap m e’th an ‘:._

I. Large (>50,000 mt) M small (<= 50,000 mt) B No specific data available

Source: Methanol Institute




Simple to Bunker

V"It has similar bunkering guidelines and safety standards as conventional marine fuels

v First barge to ship methanol bunkering was safely done using a standard barge and the existing
infrastructure

v/ Can easily & safely be replicated at any port

World’s first barge-to- ship methanol bunkering operation In partnership with the Port of Rotterdam, Vopak, TankMatch and NYK Shipping

methan:
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Low-Cost Infrastructure and Capital Costs

Utilize existing supply chain/infrastructure Modest incremental cost to build/convert

v 4

o el Vel 0 BT EE R EERIE B Ease * Engine technology straightforward/minor modifications required

- * Small amount of diesel used as pilot fuel
* Cost competitive fuel

* Flex fuel (diesel or methanol) maintained mitigating commodity

* Compatible with diesel infrastructure sifee & edhielamy falke

methansz
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Attractive Economics

Methanol Converted to MGO Energy Equivalent

(USS/Tonne)
$1,200 -

$1,000

$800 -

S600

$400

$200 -

S

2009 2010 2011

e\ orld MGO Index - Bunker Index

e\ thanol

Source: Bunker Index and IHS Chemical

1 Methanol: Average of North America / Europe / Asia spot pricing. Price adjusted to energy equivalent of MGO (2.16 factor)

2 World MGO price based on Bunker Index all port benchmark

2012 2013 2014 2015 2016 2017 2018 2019 2020

Historically ~10% lower cost than MGO on
an energy equivalent basis

Flex-fuel capability

Tier 3 NOx without aftertreatment (water
blending) — cost savings

Liquid fuel — modest incremental cost for
vessels & infrastructure

Higher energy density versus other
alternative fuels (ie; ammonia and
hydrogen)

2-3 year payback on
methanol vessels* — new
or retrofit

* Source: EMSA — European Maritime Safety Agency

methan
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I
Summary

Methanol is a uniquely-positioned future proofed alternative marine fuel

v" Ultra-clean burning (Low SOx, NOx, Particulate Matter)

v" Low carbon pathways to meet decarbonization goals

\
v Biodegradable
v" Long history of safe handling E =3
v" Globally available Methanol

v" Economical — fuel, vessel & infrastructure costs

v Commercially advanced: in use today, mature technology, IMO
Guidelines developed

methan %
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Thank you

Jason Chesko
Director, Market Development
jchesko@methanex.com

@ www.methanex.com
m linkedin.com/company/methanex-corporation

, @Methanex



