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ñTheseguidelines are provided

primarily concerning methanol

as fuel but may also be applied

to ships using ethanol as fuel

with changes as applicable.ò

7

Alcohols are Supported by IMO & Class 

INTERIM IMO GUIDELINES FOR THE SAFETY OF SHIPS: 
USING METHYL/ETHYL ALCOHOL AS FUEL

Sources:  IMO, ABS, CLASS NK, IR CLASS, BV, CR CLASS, GCGF
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IMO submission for Ethanol

ÅGCGF joined IBIA ( International Bunker Industry
Association ) as a member in November 2024

ÅWith support from GCGF, IBIA and the Flag State
of Brazil made a joint submission at ˺˾̀Я̤ISWG
19ahead of MEPC 83 for the purpose of :

1. Ensuring inclusion of Ethanol in the GESAMP
LCA WG

2. Request IMO to invite ISO to develop a
standard for Ethanol as a Marine Fuel

3. Revise IGF Code to highlight the differences
between Methanol and Ethanol with an
additional submission for MSC 110

8

MEPC 83

ISWG 19

Sources:  GCGF
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Fuel selection will impact vessel design, CAPEX, OPEX and revenue generation potential of individual vessels

Fuel type
Low Sulphur 

Fuel Oil
@ 20°C

Liquified Natural 
Gas

@ -162°C

Ethanol
@ 20°C

Methanol
@ 20°C

Ammonia
@ -33°C

Liquid
Hydrogen

@ -253°C

Compressed 
Hydrogen
@350bar

Key considerations

ÁStandard tank 
arrangement

ÁCryogenic system ÁLower toxicity 
compared to 
methanol
ÁFlexible tank 

arrangement

ÁMildly toxic
ÁFlexible tank 

arrangement

ÁToxic
ÁCorrosive

ÁHighly 
flammable
ÁCryogenic 

system

ÁHigh pressure
ÁMultiple tanks 

arrangement
ÁHighly 

flammable

Regulation 
readiness

Volumetric energy 
equivalent

1x 1,6x 1.7x 2.3x 2,9x 4.3x 11.7x

Tank hold space 
compartment 
volume

1x 1.7x ξ2.4x *) 1.3x 1.7x 1) 3.9x 1) 7.3x 1) 19.5X

Gross tank estimations based on Wärtsilä experience considering inspection spaces needed around the tanks. Cylindrical tanks o nly considered for LNG, if stored in prismatic tank then LNG gross 
tank size factor is better for LNG than for methanol.
*) 1.7x membrane tanks, 2.4x type C tanks

Source:  Wartsila

Marine Fuels Today and in the Future
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Source: BloombergNEF, International Maritime Organizationôs Fourth Greenhouse Gas Study.Source: BloombergNEF. Maersk Mc-Kinney Moller Centre for Zero Carbon 
Shipping, Clarksons, GCGF. Note: DWT refers to deadweight tonnage.

Percentage of vessel capacity covered by 
corporate net -zero targets

Volume of heavy fuel oil -equivalent fuel 
consumption by vessel type

Net Zero Targets | Fuel Oil eq by Type
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Methanol Fleet & Future Fuel Mix

Potential Fleet Development    

Projection ЬMethanol Fuelled Fleet

1,20
01,114

431

Conservative Estimate of for 
1,200 vessels consuming 
20,000mt pa of MeOH is 

24M mtpa
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Methanol Fleet
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Methanol | Ethanol Fleet



Supply



Renewable Methanol:  Project Pipeline

Sources:  GENA

ÅBy the end of December 2025 , Project Navigator
Methanol tracked 273 renewable and low - carbon
methanol projects totaling 56 .5 Mt by 2030 ,
including 23.3 Mt of e- methanol, 22.1 Mt of bio -
methanol, and 11.2 Mt of low - carbon methanol .

Å In 2025 , 94 projects were added and 34 halted
projects were removed , bringing the renewable
methanol project pipeline to 12.4 Mt above
December 2024 levels , while low - carbon methanol
capacity rose by 3 Mt .

Å2025 saw multiple first - of - a- kind industrial - scale
facilities start operations , including a 42 kta e-
methanol plant in Denmark and two 50 kta bio -
methanol plants in China : one based on biomass
gasification and one hybrid facility combining
biomass gasification with electrolysis .

ÅEight commercial - scale renewable methanol
projects started construction or reached FID during
2025 , while another twelve projects entered the FEED
stage .

ÅBy the end of 2026 , renewable methanol capacity
may reach around 2 Mt . Longer - term growth will
largely depend on regulatory developments and
rising demand across maritime, chemical, aviation,
and road transport sectors, with 2030 capacity
estimated at 6Ь13Mt .
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Renewable Methanol:  Supply Scenarios
Å In 2026 , we expect renewable methanol

capacity could reach about 2 MtЭa more
than two - fold increase compared to 2025 .
At the same time, there will likely be a
slowdown in project pipeline growth
compared to 2024Ь2025 , partially due to an
increase in the number of frozen projects .

ÅFurther growth of renewable methanol
capacity will depend substantially on
regulatory developments Эespecially the
fate of the IMO Net - Zero Framework Эas well
as demand growth in maritime, chemicals,
aviation, and road fuels .

Å In particular, the development of methanol -
to - jet and methanol - to - olefins projects
could create substantial new markets for e-
methanol and bio - methanol .

ÅGENA estimates that renewable methanol
capacity could range from 6 to 13 Mt by
2030 .

Sources:  GENA
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Renewable Methanol:  Regional Project Pipeline
ÅChina, Europe, and North America are

expected to be the three main centers of
renewable and low - carbon methanol
production .

ÅThese regions account for 95 % of bio -
methanol, 87% of e- methanol, and 100% of
low - carbon methanol projects .

ÅChina holds the largest share of both the
bio - methanol (78%) and e- methanol (43%)
pipelines . Europe follows with 33% of e-
methanol and 11% of bio - methanol . North
America leads in low - carbon methanol, with
a 96 %share .

ÅChina is advancing faster in renewable
methanol development than other regions .
The country accounts for more than 90 % of
all renewable methanol capacity currently
under construction .

ÅLow production costs and CAPEX,availability
of biomass and renewable electricity, and
shorter project development periods are
among the major factors driving faster
project development in China .

Sources:  GENA
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Bunkering Ports
Bunkering & Storage Capacity
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ÅEthanol (C 2H5OH) is a polar solvent
with a high octane rating (113),
making it resistant to engine knocking

ÅEnergy density of 26.8 MJ/kg is:
˖34% lower than marine gas oil

(MGO)
˖30% higher than methanol

Å Its oxygenated structure promotes
cleaner combustion, reducing
particulate matter (PM) and sulfur
oxide (SOx) emissions by up to 30%
compared to heavy fuel oil (HFO) .

ÅEthanol is relatively safer and benign
compared to other fuels .

ÅWidely available

19

Chemical Properties | Physical Availability 

Sources:  GCGF



Global Land Use 
Å Land is limited : Only ~29% of Earth is land, and over

half of habitable land is already agricultural Э
expansion drives land - use change

Å The issue is efficiency, not food vs fuel : ~77% of
agricultural land serves livestock and feed , making
productivity gains more impactful than new land

Å Feed and fuel scale together : Integrated systems
increase output per hectare using existing land,
without forest conversion

Å Trade matters : Feed exports enable local protein
production in land - constrained markets more
efficiently than exporting finished protein



2024 snapshot : World fuel - grade ethanol output stands at roughly 118billion litres
(93.2 million tons) , led by the United States (52%), Brazil (28%) and a long tail of
smaller producers ; only the EUis already near its production ceiling .

2030 Base Case : Announced policies and
projects push global supply to 145Ь150
billion litres ( 114.5 Ь118.5 million tons)

Å ˳̣̫̝̒̚Яs corn - ethanol (+ 8.7 mil tons)

Å US E15Potential (+ 7.9 mil tons)

Å India ЯE̤20 drive (+ 5.9 mil tons)

Å Asia mandates (+ 5.5 mil tons)

Å Maritime use in dual - fuelled alcohol
engines (+ 3.5 mil tons)

Å EtJ growth against other SAF
technologies such as HEFA, PTL and FT
(+ 1.0 mil tons)

Global Supply Dynamics 2024 - 2030

Global Ethanol Production, 2024 Global Ethanol Forecast to 2030

Source:  GCGF 
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Total ethanol exports (billion litres )

22

Sources:  https://grains.org/markets - tools - data/tools/top - u- s- export - customers/
https://www.spglobal.com/commodity - insights/en/news - research/latest - news/refined - products/012425 - feature - traders - weigh -
potential - increase - in- brazil - eu - ethanol - flows - in- 2025
EIA & UNICA
Compiled by: GCGF
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Data Source: U.S. Census Bureau Trade Data; Feed conversions from FAS/OGA., USDA, USGBC, GCGF

US Feed Grain Equivalent Factors
ÅYields drive growth, not land

expansion : US corn yields have risen

steadily (å125 Ÿ ~185 bushels/acre since

the mid-1990s), delivering more output per

hectare without expanding farmland.

ÅTotal farmland is stable or

declining : US land in farms has fallen

over the long term , while average farm

size has increased ð indicating

consolidation and efficiency, not land-use

change.

ÅProduction scales despite fewer

farms : The number of farms has declined,

yet total agricultural output continues to

rise, showing structural productivity gains.

ÅFeed output grows alongside

fuel : DDGS and feed grain equivalents

remain stable to rising, demonstrating that

ethanol production adds feed supply

rather than displacing it .

ÅAt-scale decoupling achieved : The US

system shows output growth fully

decoupled from land expansion ,

validating feed-and-fuel scale without land-

use change.

DDGS

EtOH

LAND USE



˪ˡ˖ ˴̖̣̥̗̖̚̚̕ ̣̠̦̥̠̟́̔̕̚ ̧̒̚ ˳̣̫̝̒̚Я̤ RenovaBio

Source: Copersucar , RenovaBio , ANP



Brazilian Agri - Clusters Located Near Ports
Main Corn Production States

Å MY to MY can swing by 5 - 7% between crops depending on climate, cropping conditions, etc
Å Crop switching occurring on degraded pasture land to soya due to profitability and liquidity
Å Many corn ethanol plants are co - located with sugarcane ethanol plants
Å Corn ethanol only uses the starch for ethanol production Ьthe remaining proteins and fibers are converted to DDG (animal feed)

Sources:  UNICA, USDA, GCGF



Energy Security
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Interplay in Decarbonization & Energy Security
1. Ethanol is blended into gasoline at concentrations ranging from 5% to 85% for land transport applications 

globally, and it is recognized as a key decarbonization solution

2. Ethanol is emerging as an important feedstock for sustainable aviation fuel, with more than 5 million tons of 
supply coming online by 2030

˶̥̙̟̠̝̒Я̤ ̠̝̖̃ ̟̚ ˶̟̖̣̘̪ ̖̦̣̥̪̄̔̚
ÅBrazil: Sugarcane and corn ethanol offsets 40% of gasoline demand, thereby enhancing trade balance resilience.

Å India: Achieving a 20% ethanol blending target by 2025 is projected to reduce crude oil imports by approximately 
$1.7 billion annually.

ÅUnited States: In 2021, U.S. ethanol production reached around 15.8 billion gallons, primarily blended as E10, E15, or 
E85. This blending strategy reduces crude oil imports by offsetting roughly 1.5 million barrels per day, saving an 
estimated $6 Ь8 billion annually.

ÅEurope: L eading countries such as France and Germany are increasingly incorporating ethanol into their fuel mix 
as part of EU renewable energy initiatives. These efforts aim to reduce fossil fuel imports, with projected annual 
̧̤̟̘̤̒̚ ̖̤̥̞̥̖̒̚̕ ̨̖̥̖̖̟̓ мˢЬ2 billion.

27https://www.energy.gov/eere/bioenergy/synthetic - aviation - fuel - grand - challenge , https://www.eia.gov/ , http://www.unica.com.br/ , www.petroleum.nic.in

https://www.energy.gov/eere/bioenergy/synthetic-aviation-fuel-grand-challenge
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https://www.energy.gov/eere/bioenergy/synthetic-aviation-fuel-grand-challenge
https://www.energy.gov/eere/bioenergy/synthetic-aviation-fuel-grand-challenge
https://www.energy.gov/eere/bioenergy/synthetic-aviation-fuel-grand-challenge
https://www.eia.gov/
http://www.unica.com.br/
https://www.petroleum.nic.in/
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Ethanol in Japan - Land, Air & Sea Case Study

10% SAF Target
4

Japan aims for 10% ethanol in
gasoline nationwide :
- 3.5 Ь4.0 billion liters

2030
E10 Gasoline Goal

2040

2030Aviation sector targets 10%
sustainable aviation fuel blend

3

Taiyo Oil's ethanol - to - jet plant in
Okinawa begins operation

5
Ethanol Demand for SAF

>2030

20292
Okinawa AtJ Plant Launch

Forecasted ~0.9 Ь1.3 billion liters
needed for SAF

Japan uses ~0.82 billion liters 
in road fuel

E20 Gasoline Goal

2022

6Japan plans to increase ethanol in
gasoline to 20%

Baseline Ethanol Use
1

Japan may pursue ethanol as a synergistic 
strategy Ьbuilding a harmonised supply chain 
to fuel cars, planes, and ships together, 
multiplying climate benefits across all 
transport modes.

Synergies include:
ÅShared blending, logistics, and import 

terminals

ÅSingle LCA and certification platform for 
multi - sector deployment

ÅHarmonised standards across maritime, 
aviation, and automotive fuels

ÅLower transition costs by leveraging 
ethanol - ready infrastructure

ÅResilience through diversified demand 
across sectors

Source:  GCGF 
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Green Corridors
The Clydebank Declaration was launched at COP26 to
facilitate rapid decarbonization of the shipping industry .
Its signatories support establishing "green shipping
corridors Ь zero - emission maritime routes between two
(or more) ports" with an intent to establish at least six
corridors by 2025 and "many more" by 2030 .

Once operational, green corridors will:
Å Contribute to the development of alternative fuel supply chains,

offtake, and lead to reduced cost

Å Unite individual first mover actions across the value chain,
identifying cost - gaps and developing measures to overcome
these gaps and accelerate decarbonization processes in a
specific geographical area

Å Ethanol may play a key role in the green corridors where methanol
DFvessels already voyage or have a presence, to include :

o Shanghai ЬSIN
o SIN ЬARA 
o India ЬSIN ЬJapan
o SIN - Japan
o Korea ЬSeattle
o SIN ЬLong Beach 
o Brazil ЬChina 
o C40s

Sources:  MMMCACS, GCGF



o In 2028 GC shipping partners are expected to have >200 vessels capable of 
sailing on sustainable fuels, mainly either methanol or bio - methane 

o Potential demand of >2.5M mtpa across both fuels

Port of Rotterdam | Singapore Green and Digital Corridor

Source:  Port of Rotterdam

Green Corridors
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Fuel 
(bunker 
grade)

Spot price 
(US$/t)

Energy 
density 
(MJ/kg)

Energy 
multiplier 
vs VLSFO

VLSFO- eq
price 

(US$/t)

Multiple of 
VLSFO

Break - even 
spot price 

(US$/t)

CI Range 
(gCO 2eq/M

J)

Key take -
away

VLSFO 485 40.5 1.00× 485 1.0× 485 ~90 Ь94 Fossil 
Baseline

LNG 650 50.0 0.81× 527 1.09× 598 ~70 Ь85*
Lower CO 2, 
methane 
risk

Ethanol 650 26.8 1.51× 982 2.02× 321 ~15 Ь55 

Lowest - cost 
scalable, 
liquid 
renewable

Green 
methanol 1,000 19.9 2.04× 2,035 4.20× 239 ~5 Ь20 

Strong CI, 
High cost, 
scalable

Green 
ammonia 1,000 18.6 2.18× 2,177 4.49 × 223 0 Ь10 

Best CI, 
Worst 
Economics

*LNG CI highly sensitive to methane slip (engine and upstream)

Alternate marine fuels price comparison

Source:  GCGF
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Ethanol as a marine fuel
Å An industry standard for ethanol as a marine fuel is required

and involves a comprehensive technical, safety, and
environmental assessment Ьcurrently carried out by ISO

Å It is likely similar to ISO 6583 :2024 (methanol as a marine
fuel), but with ethanol - specific considerations .

Å Key differences between methyl/ethyl alcohol :

Aspect Methanol Ethanol 

Energy Density ~19.7 MJ/kg ~26 MJ/kg

Flash Point 11°C 13°C

Hygroscopic Nature High Moderate

Storage Corrosiveness
Higher risk (Al 

and Cu)
Lower but still 

present

Emissions (NOx, SOx) Low
To be 

determined

Sources:  GCGF


