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History /7 &

The Methanol Institute (MI) was established in 1989
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30 years later, Ml recognized as the trade association for the global methanol industry
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Facilitating methanol’s expansion from our Singapore headquarters and regional offices in

Washington DC, Brussels, Beijing and New Delhi
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202242 H IEA WLk kA, EX TAEH AT EE $.47 Formal BJ Rep Office from Feb,
2022 under MIIT as Professional Supervision Unit (PSU)
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Carbon Footprint of Methanol 2022
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« Modern facilities producing from natural gas have carbon footprint of 93-110 g CO2eqg/MJ, depends on
carbon content of natural gas feed and tools like CO2 recycling back to methanol reactor HLAt IR il H
R 1)k A2 72F 93-110 g CO2eq/MJ, anRANH & A 7 i, “40.5-0.8kg CO2 eqlkg

« Emission of End of Life methanol FEE{¥ H b [k HF i 9 1.375kg CO2 eq /kg

- Renewable Resources can reduce emission in significant way 7] F§- A5 B 51 5 25 FRAR B HE X
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“Mass Balance i & F#” £¥)5 FHEE Bio-Methanol
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£, LI RIS AR 78 Fossil and

renewable resources co-feeding to

Anaerobic Digester Landfill Gas recovery achieve the cost efficiency
Feedstocks include food plant
e AR AT
industrial organic waste %fmSO% El/]/ﬂl?l —L’ﬁg{)jﬁinf BASF produces
| Biomethane | biomass balanced methanol in Germany
v with 50% GHG reduction

Bio-Methanol «—— Methanol Plant

«  OCI, 3% Je W5 7E 35 [ g &) W & 3 A
ISCCIE A4 57 H1 i OCl and
Methanex now producing ISCC certified
bio-methanol in Geismar, LA

* The current “Green Methanol” H Fij{#
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Sources: OCl, Methanex Corporation, Maersk
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HEFSHFEYFE FE Bio Methanol from Biomass Gasification
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R T BEFYRLCR ALY FE Bio Methanol from Forestry Waste and Pulping

Source: https://news.cision.com/sodra/r/sodra-
first-in-the-world-with-fossil-free-
biomethanol,c3040025
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RFNBO-Renewable Fuel from Non-biogenic Origin: Electrolzer needed for hydrogen production, need to pay
attention to the resources of electricity and CO2
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Vulcanol from Carbon Recycling International: Geothermal water Liquid Sunshine in China: Solar water electrolysis and captured CO2

electrolysis and captured CO2 HERBHE: KFHEEBEK, #H5C02
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Standards and Certifying of Methanol as bio-Fuel

M aj A EL7E S EU RED2-3

328/82 Official Journal of the European Union 21122018

DIRECTIVES

DIRECTIVE (EU) 2018/2001 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 11 December 2018
on the promotion of the use of energy from renewable sources
(recast)

(Text with EEA relevance)
THE EUROFEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION,

Having regard to the Treaty on the Functioning of the European Union, and in particular Article 194(2) thereof,
Having regard to the proposal from the European Commission,

After transmission of the draft legislative act to the national parliaments,

Having regard to the opinion of the European Economic and Social Committee (1,

Having regand to the opinion of the Committee of the Regions (%,

Acting in accordance with the ordinary legislative procedure (),

Whereas:

(1) Directive 2009/28/EC of the European Parliament and of the Council (*) has been substantially amended several
times (). Since further amendments are to be made, that Dizective should be recast in the interests of clarity:

(2)  In accordance with Arti
i

194(1) of the Treaty on the Funmumnu of the Eumpe:u Union rrFr:m pmmomw
; f ol goal

ar
nd environmental policy. Other such elem
¢, for the development of renewable hea

(3)  The increased use of
security of energy
well as technologic:

= mjor

7p.70.
ean Parliament of 13 November 2018 (not yet published in the Official Journal) and decision of the Council of

C of the European Parliament and of the Council of Apnl 2009 on the promotion of the use of energy from
sources and amending and subsequently repealing Directives 2001/77/EC and 2003/30/EC (O] L 140, 5.6.2009, p. 16).
() See AnnexX Part A

European Union

Brussels, 19 June 2023

(OR. en)

10794/23
Interinstitutional File:
2021/0218{COD)

ENER 372
CLIMA 312
CONSOM 242
TRANS 267
AGRI 331
IND 329
ENV 712
COMPET 642
FORETS 71
CODEC 1160

OUTCOME OF PROCEEDINGS

From General Secretariat of the Council

To: D

No. Cion doc.: 10746/21 + ADD 1

Subject: Proposal for a Directive of the European Parliament and of the Council

amending Directive (EU) 2018/2001 of the European Parliament and of the
Council, Regulation (EU) 2018/1999 of the European Parliament and of the
Council and Directive 38/70/EC of the European Parliament and of the
Council as regards the promotion of energy from renewable saurces, and
repealing Council Directive (EU) 2015/852 and Proposal for a Directive the
European Parliament and of the Council amending Directive (EU)
2018/2001 on the promotion of the use of energy from renewable sources,
Directive 2010/31/EU on the energy performance of buildings and Directive
2012/27/EU on energy efficiency

- Letter sent to the Chair of the European Parliament Committee on
Industry, Research and Energy (ITRE)

Following the Permanent Representatives Committee meeting of 16 June 2023 which endorsed the
final ci texts on the at d proposals with a view to agreement. delegations are
informed that the Presidency sent the attached letter, together with its Annexes. to the Chair of the

European Parliament Committee on Industry. Research and Energy (ITRE).

10794/23 LZ/st 1

TREE2B EN

KE:  https://www.imo.org/en/OurWork/Environment/Pages/Lifecycle-GHG---carbon-intensity-guidelines.aspx
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UAF B RED (SCCAHRSB) LCA GHG <33g/MJ

Certification Scheme: ISCC EU

ISCC EU has been fully recognised by the European Commisson since 2011 With ISCC EU certification
the compliance with the legal requirements for the sustainability and greenhouse gas (GHG) emission
savings criteria for sustainable fuels and the production of electricity, heating and cooling from
biomass set out in the renewed Renewable Energy Directive (REDII) for all Member States of the
European Union can be verified. ISCC EU certification covers the raw materials and fuels as stated in
the RED II:

> Agricultural and forest biomass, waste and residues (including agricultural, aquaculture, fisheries an
forestry residues), lignocellulosic and non-food cellulosic materials for the production of biofuels,
bioliquids and biomass fuels, including advanced biofuels and biogas for transport (i.e. biofuels and
biogas produced from feedstocks listed in Part A of Annex IX of the RED Il) and biofuels, bioliquids
and biomass fuels with a low risk or a high risk of indirect land-use change (iLUC).

> Liquid and solid waste streams of non-renewable origin or waste processing and exhaust gas of nor
renewable origin for the production of recycled carbon fuels.

> Energy derived from renewable sources other than biomass for the production of renewable liquid
and gaseous transport fuels of honbiological origin.

ISCC certification goes beyond the legal requirements of the RED Il as it covers additional ecological
and social requirements.

SKJE:  https://www.iscc-system.org/certification/iscc-certification-schemes/iscc-eu/

nol.org/join-us
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Standards and Certifying of Methanol as Fuel

RFNBO E methanol ##)/FEE — |G 3#EISCC EU Ak B R % FRENBOSRED FIFXE

EUROPEAN
COMMISSION

Brussels. 10.2.2023
C(2023) 1086 final

COMMISSION DELEGATED REGULATION (EU) .../...
0£10.2.2023

supplementing Directive (EU) 2018/2001 of the European Parliament and of the Council
by establishing a minimum threshold for greenhouse gas emissions savings of recycled

carbon fuels and by specifying a methodalagy for 7 g greenhouse gas

savings fram renewable liguid and gaseous transport fuels of non-biological origin and
from recycled carbon fuels

EUROPEAN
COMMISSION

Brussels, 10.2.2023
C(2023) 1087 final

COMMISSION DELEGATED REGULATION (EU)

of 10.2.2023

supplementing Directive (EU) 2018/2001 of the European Parliament and of the Council
by establishing a Union methodology setting ont detailed rules for the production of
renewable liquid and gaseous transport fuels of non-hiological origin

10.

Emissions from existing use or fate include all emissions in the existing use or fate of
the input that are avoided when the input is used for fuel production. These emissions
shall include the CO: equivalent of the carbon incorporated in the chemical
composition of the fuel that would have otherwise been emitted as CO2 into the
atmosphere. This includes CO: that was captured and incorporated into the fuel
provided that at least one of the following conditions is fulfilled:

(a)

(b)
(c)

(d)

(e)

The CO: has been captured from an activity listed under Annex I of Directive
2003/87/EC and has been taken into account upstream in an effective carbon
pricing system and is ncorporated in the chemical composition of the fuel
before 2036. This date shall be extended to 2041 in other cases than CO:
stemming from the combustion of fuels for electricity generation: or

The CO; has been captured from the air: or

The captured CO: stems from the production or the combustion of biofuels.
bioliquids or biomass fuels complying with the sustainability and greenhouse
gas saving criteria and the CO: capture did not receive credits for emission
savings from CO: capture and replacement. set out in Annex V and VI of
Directive (EU) 2018/2001: or

The captured CO2 stems from the combustion of renewable liquid and gaseous
transport fuels of non-biological origin or recycled carbon fuels complying
with the greenhouse gas saving criteria, set out in Article 25(2) and Article
28(5) of Directive (EU) 2018/2001 and this Regulation: or

The captured CO: stems from a geological source of CO: and the CO. was
previously released naturally

Captured CO2 stemming from a fuel that is deliberately combusted for the specific
purpose of producing the CO2 and CO2. the capture of which has received an
emissions credit under other provisions of the law shall not be included

Wb  NSTITUTE

Depending on the connection, five possible scenarios
can be envisioned

1. Direct connection

= T_.@

Grid connection

% —

Electricity from the
grid with further
requirements

‘ 2.>90% RES | 3. <18 gCO,eq/MJ 4. Imbalance settlement 5.
period
Principles / Criteria
Temporal Geographical

Renewability @

Additionality +

correlation

correlation

4

RFNBO-Renewable Fuel from Non-biogenic Origin: Electrolzer needed for hydrogen
production, need to pay attention to the resources of electricity and CO2 and related
definitions from the latest EU delegated acts

RFNBO- ZEHIES SIS, HFEEE AR _EHBHIFIR, [FFLCA GHG <28.29/M)J

K5 https://ec.europa.eu/commission/presscorner/detail/en/ip_23 594
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Renewable Methanol Projects &3] BAFEEFE ™ SR RERE T

W INSTITUTE Renewable methanol capacities, Mt
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m Biomethanol
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m E-methanol
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Source: GENA Solutions, www.genasolutions.com. Note: As of July 2024. Based on announced startup dafes.

www.methanol.org/renewable/
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W INSTITUTE Renewable methanol capacities, Mt
30 4
m Power-to-methanol 26.7 27.2
25.6
s | ™ Biomethane reforming

20

15

10

Biomass gasification

20.9
Waste-to-methanol

Black liquor treatment

2023 2024 2025 2026 2027 2028 2029 2030

Source: GENA Solutions, www.genasolutions.com. Note: As of July 2024. Based on announced startup dates.
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Production Lead regefnsc® - NsTiTUTE

China takes lead in the renewable methanol development in the min-term perspective
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30 , Renewable methanol capacities by region, Mt
26.7 27.2
25.6
95 Rest of the world
Europe 20.9
>0 | ®China
B North America
15
10
5
0

2023 2024 2025 2026 2027 2028 2029 2030
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Production in different stages AR &KHrE - nsTiTuTE

Renewable and low-carbon methanol by status

Biomethanol E-methanol Low-carbon methanol
17%
44%
10.7 Mt 18% 16.5 Mt 8.1 Mt

91%
67%

79%

m Operational m Under construction = Engineering © Feasibility or pre-feasibility

Note: As of July 2024. RM — Renewable methanol. LCM — Low-carbon methanol.
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W TI B I R EIGER Potential delay of projects (o G EAEItEtE=E

30 , Renewable methanol scenarios, Mt
27.2
== A|| projects - Announced COD i
25 All projects - Estimated COD
o | GENA evaluates the expected timeline
for every project in the database
. : 14 month
« Average* expected delay is 14
15 month 19
« Capacity gap due to delays in 2027 '
10 is 8.8 Mt
3)
. _
2023 2024 2025 2026 2027 2028 2029 2030

Note: As of July 24. COD — commercial operations date. *Weighted-average delay.
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Renewable Methanol Projects

E-Methanol and Biomethanol Plants

www.methanol.org/renewable/
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Policy impact EU ETS and FuelEU Maritime

=Y
(4%

Timeline for the phase-in of ship types, sizes and additional GHGs in the EU MRV and EU ETS

. I —
g E 2023 I 2024 EEEEN 2025 EEEN 2025 NN 2027 EEE 2028 Ep
Ship sizes and type

Cargo/passenger ships (>5000 GT)

Offshore ships (=5000 GT)

Offshore and general cargo ships (400-5000 GT) To be decided
Other cargo/passenger ships (400-5000 GT) To be decided

G
Greenhouse gases

Carbon dioxide (CO;)
Methane (CH.) and nitrous oxide (Nz0)

100%
Intra EU/EEA

voyages “

Phase-in

40% 70% 100% 100% 100%

% of emissions included in EU ETS scope

Key- Methane [CH,); carbon dioxide (C0;); Evropean Union Emissions Trading System (EU ETS);
European Union Monitoring, Reporting and Verification {EU MEV); nitrous oxide [Nz}

Reporting only Included in ETS scope

A
The FuelEU maritime regulation
will oblige vessels above 5000 gross
tonnes calling at European ports
(with exceptions such as fishing ships):

/
= Gs% = @90%

Vessels >5 000 of all ships of CO2
gross tonnes emissions from
; the maritime
> to reduce the greenhouse sector

% 50% incoiﬂ'\ng Voyages gas intensity of the energy

used on board as follows
Annual average carbon intensity reduction compared to the average in 2020

2% 6% 14.5% 31% 62% 80%

Bl EU Bl EEA 1

Nine outermost regions not shown in the
il Aosias P i . = 2025 2030 2035 2040 2045 2050
map (Azores, Canary Islands
Guadeloupe, La Réunion, M
Martinique, Mayotte and Saint Martin) > to connect to onshore power supply
: for their electrical power needs while
moored at the quayside, unless they use
another zero-emission technology
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XX B2 FuelEU Maritime — Pooling /L

T W R SR BN T Pooling AL, Ahti Climate TA N — R £E KRy
R i) P IR 1 A 9 R DS 7048 45 FH 3 5 ORHI A AR & R With FuelEU
Maritime pooling compliance mechanism, Ahti Climate believes one e-
methanol vessel on voyages within EU waters could make 70 vessels using

HFO compliant

o ST, A8 FH INGARE A& SN AR 2 sefs s A8 A FH 3 5 ORHT F A AR
431 By comparison, an LNG vessel with a low-speed engine could make five
HFO-fuelled ships compliant

&P www.methanol.org/join-us

Risto-Juhani Kariranta belleves using a mix of HFO and e-methanol can make

How vessel pooling can bring big FuelEU
Maritime benefits
06 May 2024 by Riviera News

New research from Finnish pool start-up Ahti Climate claims 70 vessels burning
heavy fuel oil (HFO) can be made compliant with FuelEU regulations by a single e-
methanol ship

OR6O
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Available and Easily Bunkered JRy-

METHANOL AVAILABLE IN
OVER 100 PORTS TODAY

@ Ports with confirmed methanol supply/storage
@ Ports with private bulk liquid storage

https://public.tableau.com/app/profile/quantzig/viz/MethanolAvailabilityDataTopGlobalM
aritimePorts/MethanolFuelAvailabilityatPorts

- www.methanol.org/join-us
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How to meet FuelEU Maritme?-Single Fuel &%t E 21175 A0 Pl - B — PR R

(B FBIING Renewable and traditional fuel can
io/FB)-L 10024
bio/EB)-methanol 26% be blended to meet any targets
- (bio/FB)
§ [EIFBEﬁ:BTf:IE 84% -2% from 2025-2050ﬂﬁ§5%*4$ﬂ%5
e S 100% s VYR A = .
(e/FB)-methanol |[%Emm 3% PRI DR S, fEFE—MFM T, 58
e ING 100 WE R, JEEAR T TR
E (e/FB)-ammonia = 8295 -6% %mﬁﬁ%@%ag{ﬁ%ﬁ 2025'2050
-~ (e/FB)-LNG 100%5
(o/F®) methano! _jmmm— s 20454 LU, (L AEA MR T fe
(bio/FB)-LNG 88% - o h . T f
_ (bio/FB)-methanol 729 136 2 B B Fuel EU Marl'Flme E’]ﬁ;k
&  (e/FB)ammonia 63% -14.5% In 2045, the GHG Intensity reduction
(e/FB)-LNG 919 . L
(e/FB)-methanol o cannot be reached with bio-methanol
(bio/FB)-LNG 6156 or bio-LNG
- (bio/FB)-methanol 55%
= FBE:,L”BTTQE cone e 20504, A HHIE Ak RE 1%
{2/FB)-methanol 59% jﬁﬁ/@ﬂlﬁlmﬂsﬂgj\z In 2050, Only e-
(bio/FB)-LNG - methanol and e-ammonia can
- (bio/FB)-methanol 21% . .
S (e/FB}ammonia 26% 62% reach the required reductions
~ (e/EB)-LNG —
{e/FB)-methanaol 28%
{bio/FB)-LNG
o (bio/FB)-methanol
= (e/FB}-ammonia 11% oo, —— FuelEU Maritime GHG
(e/FB)-LNG 2% Intensity reduction scheme
(e/FB)-methanaol 9%
| e G MW Sustainable [mass %4) Fossil based [mass %) 23




How to meet FuelEU Maritme?-Dual Fuel G318 2K 75 A T - XURELF I

Share of diesel and bio- or e-methanol in dual-fuel engine operation FH T H AR BSOS AL 1, AT A
. s I B ~7. >
to comply with FuelEU Maritime é’%%*mﬂ@ﬁﬁ’ _xﬁﬁi*{%ﬁ%‘%?‘ﬁﬂﬂﬂ
i A vessel equipped with a dual-fuel
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Alt Fuel Uptake by Number of Vessels

Methanol 39.0 0.0%
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Source: Clarksons

*Doesn’t include DF BVs
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http://www.methanol.org/
https://www.facebook.com/MethanolToday
https://twitter.com/#!/MethanolToday
https://www.linkedin.com/in/methanol-institute-26787930

2050: EXRMK5f% 5-Fold Demand Increase
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Renewable CO,: from bio-origin and through direct air capture (DAC)
Non-renewable CO,: from fossil origin, industry B Bio-methanol

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

Source: Ml and IRENA: Renewable Methanol: Innovation Outlook: https://irena.org/events/2021/Jan/IRENA-and-the-Methanol-Institute
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