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About Renewable Methanol

Supply / Demand

Opportunities / Challenges




Demand Distribution
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Source: Based on data from MMSA (2020)
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Production Pathways

Figure 1. Renewable methanol production processes from different feedstocks
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Source: The Methanol Institute and QAFAQ Bio-methanol Renewable methanol



Brown, Grey, Blue and Green

Biomass

Renewable
electricity

Renewable CO,: from bio-origin and through direct air capture (DAC)

Non-renewable CO,: from fossil origin, industry

While there is not a standard colour code for the different types of methanol production processes; this illustration of various types of methanol
according to feedstock and energy sources is an initial proposition that is meant to be a basis for further discussion with stakeholders
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Carbon Footprint of Methanol
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* Most methanol is currently produced from natural gas. Modern facilities today produce methanol with an estimated carbon footprint of about 110 g

CO,eq/MJ, which is higher than what was considered state-of-the art two decades ago, of about 97 g CO,eq/MJ, most likely because the insight has improved
with data in the current study.

* Production from coal only takes place in China and has a high carbon footprint, of nearly 300 g CO,eq/MJ, due to large emissions associated with both the
mining of coal and the methanol conversion process.

* Production from renewable sources, such as from biomethane, solid biomass, municipal solid waste (or MSW, which contains a considerable fraction of
organic waste), and renewable energy, has a low carbon footprint. Most of these pathways achieve 10-40 g CO,eq/MJ, and some pathways even have negative

emissions (-55 gC0O,eq/MIJ for methanol from biomethane from cow manure) which means effectively that CO, is removed from the atmosphere or that the
pathway avoids emissions from other processes.
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Supply: Cost of production coming down

Current production Current production
cost levels cost levels
Mature production Mature production
cost levels cost levels
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Notes: MeOH = methanol. Costs do not incorporate any carbon credit that might be available. Current fossil methanol cost and price are from
coal and natural gas feedstock in 2020. Exchange rate used in this figure is USD 1= EUR O.9.
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Demand: 5-fold increase until 2050

Growth driven by MTO in China
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More & More Renewable Projects
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The Near Term

Projected Renewable Methanol Production
Capacity
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Source - Methanol Institute Renewable Methanol Database of
Current/Announced Projects



Opportunities - The Regulatory Perspective

\

Encourages shipowners to

gap between renewable and fossil IMPLICATIONS FOR SHIPPING adopt fuels such as methano | lv |

« 2400EUR/ton penalty under FuelEU Maritime, ETS F I T Fo R 5 5 -
carbon pricing, and Energy Taxation bridging the b J L
] | y

o Well-to-wake approach under FuelEU Maritime Yy AT TE R B e
o —— Energy Taxation Directive (ETD) FuelEU Maritime Regulation Emissions Trading System - Maritime
1 ﬁ-. Taxation based on energy content GHG reduction targets for energy Requirement to pay for shipping
a nd dlscussed at I MO level OPERATORS Bunker fuel minimums determined onboard ships 5000 gt and larger emissions starting from 2023
v by environmental performance Scope: Intra EU and 50% extra EU voyages Scope: Intra EU and 50% extra EU voyages [ ]
\\
.ps . . - sy i ETS Mariti
o RED and RePowerEU ambitions in implementation i Matitime
emissiofns Iby shifting tov;}ardsl
i i cleaner fuels, such as methano!
to spur alt. fuel demand lRe;:::;::r:;;,;.f;:;;azp'g.';f;:;yv:bleI
. fuels capable of delivering the directive's R - g
- climate targets, strengthening demand & enewable Energy Directive ﬂ
o Sub-targets for advanced biofuels and mate {argets, strengthening derand s
B 13% GHG reduction in transport overall

RFNBOs

° . o o . o l/
e Reduced carbon intensity certification (possibly) amemr— v e e |” g Taxenomy Regulation J
enabled

LN

» Hydrogen integration marks opportunity for “
methanOl as a hydrogen Cal’r]el’ IAlternativeFueIInfrastructureRegulationl

Creates an opportunity to push for additional . X
methanol bunkering infrastructure Alternative Fuel Infrastructure Regulation (AFIR)
» Mandated deployment of infrastructure in ports

—




Challenges - The Regulatory Perspective

Rules for counting electricity for fuel production as
renewable set difficult operating conditions for
eMethanol production

o Eligibility of utilization of industrial CO2 beyond 2035
uncertain

e Possible import tax

Slow progress on shifting the taxation base

METHANOL |

CH3OH, 98%

Incongruous RED implementation between MS

RED3 Forest residue eligibility exclusion
TIW approach in ETS maritime
 |CE-ban under CO2 emission standards for cars

and vans
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