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Biogas-based biofuels for shipping
Liquified biomethane and biomethanol
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To understand whether biogas is an interesting 

energy carrier for shipping.

• Value chain

• Biomass availability and sustainability

• Energy conversion efficiency, carbon intensity 

and cost of production of biomethane and 

biomethanol

• Methane emissions

• Acceleration strategies

Project purpose
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Project results:

Biogas can support the 
transition in the short term

but methane emissions 
must be addressed

Purpose of this webinar:

• To inform shipping of the 
methane emissions 

challenge.

• Debate what we can do 
as an industry to solve 

the challenge.



Anthropogenic methane 
emissions have contributed to 
~30% of observed global 
warming to date

(The debate on how to account them is not settled: 
GWP100 vs. GWP20 vs. other metrics)

Contributions to 2010-2019 warming relative to 1850-1900 assessed from radiative forcing studies. https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Full_Report.pdf

Why are we worried for methane 
emissions?



What is biogas?
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Anaerobic digestor

– Biodiesel

– HVO

– Biomethane

– Biomethanol

– Bio-crudes

– Bio-oils

– FT-liquids

– Ethanol

– Lignin diesel 

oil

– ….

Biogas:

~ 50%        

methane

~50% 

carbon 

dioxide

– Electrical 

power



Steps of the value chain and methane emissions
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Where have emissions been found?
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.

Image source: <a href="https://www.freepik.com/free-vector/industrial-flat-background-with-set-factories-toxic-harmful-emissions-from-
plurality-tubes-illustration_6869910.htm#query=refinery%20plant&position=1&from_view=search">Image by macrovector</a> on Freepik  

Ground level, close to 
source. Qualitative
handheld devices
• Cameras
• Lasers
• Gas sensors

Ground level, at a 
distance: 
Vehicles

• Qualitative (as 
handheld)

• Quantitative 
(with tracer gas)

Measurements in 
controlled system (ex: 
slip from engines or 
flares) Quantitative

Perimeters 
sensors 

Qualitative

Drones or 
helicopters  

Qualitative / 
Quantitative

Satellites
Qualitative / 
Quantitative

1

2 3

4

5

6

Quantifying emissions from closed conduits is not difficult but 
quantifying fugitive emissions in the open requires expert knowledge, highly 
specialized technology and cannot be done continuously



Adapted from: Gundmundsson et al.: Målrettet indsats for at mindske metantab fra danske 
biogasanlæg, 2021  Page 15

Measured emissions ranges from literature: biogas production

Weighted average methane loss: 2.5%
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Greenhouse gas and methane intensities along Equinor's Norwegian gas value chain, 2021

Measured emissions ranges from literature: methane distribution

Downstream emissions 0.2-0.3%



Page 17Dimakopoulos et al.: Reducing methane emissions onboard vessels, 2022

Measured emissions ranges from literature: on-board emissions

Weighted average methane loss: 2.2%



Methane emissions throughout the value chain for Liquified Biomethane and 
biomethanol

Page 18

-1,0%

0,0%

1,0%

2,0%

3,0%

4,0%

5,0%

6,0%

LBM Biomethanol

M
et

h
an

e
 lo

ss
e

s 
re

sp
e

ct
 t

o
 

"b
u

n
ke

re
d

 m
e

th
an

e
 e

q
u

iv
al

e
n

t"
 (

%
)

Ship emissions

Product transport
bunkering and storage

Liquefaction (incl own
upgrading & polishing)

Synthesis

Biogas manufacturing
and upgrading

Saved emissions from
manure



Well-to-wake GHG emissions intensity for liquified biomethane and 
biomethanol
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Well-to-wake GHG emissions intensity for liquified biomethane and 
biomethanol
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Well-to-wake GHG emissions intensity for liquified biomethane and 
biomethanol. Sensitivity to methane losses
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The amount of fuel required to achieve a decarbonization target depends 
upon the fuels’ emissions intensity 
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Biofuel energy required by a fleet consuming 25,000 tMD/y to reduce carbon emissions by 6%

EI=19 gCO2e/MJ
Required biofuel energy = 0.08 PJ

EI=-8 gCO2e/MJ
Required biofuel energy = 0.059 PJ

The fleet needs 25% less biofuel energy 
if methane emissions are slashed!



Well-to-wake GHG emissions intensity for Liquified Biomethane and 
biomethanol. Sensitivity to GWP characterization factor
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Digression: 5-6%1 methane losses from European in biogas production is 
~1.2-1.5 million tonnes methane in 2030: 15-45% of European shipping 
emissions

1Bakkaloglou et al.: Methane emissions along biomethane and from biogas supply chains are 
underestimated, 2022

Page 24

0

50

100

150

200

250

300

Methane emissions from biogas,
2023

Methane emissions from biogas,
2030

European shipping
emissions

G
H

G
 e

m
is

si
o

n
s 

(t
 C

O
2

e/
y) Methane, GWP100 Methane, GWP20 CO₂ from combustion



Conclusions:

Biogas-based biofuels can be very 
attractive if methane emissions can 
be controlled

.



Panel Discussion



Join at:

slido.com

#Biogas



On today’s panel

Roberta Cenni

Head of Biofuels

Mieke Decorte

Technical and Project Manager

European Biogas Association

Charlotte Scheutz

Professor, Head of Section 

Climate and Monitoring

DTU Department of 

Environmental and Resource 

Engineering

Georges Tijbosch

CEO

MIQ – methane intelligence

Bjørn Ove Jansen

Project Manager Sustainability and 

Climate

Equinor

Jyrki Ristimäki

Senior Superintendent 

Machinery and Technical

Royal Caribbean Cruises


	Default Section
	Slide 1

	Presentation body to be updated
	Slide 2
	Slide 3: On today’s panel
	Slide 4
	Slide 5
	Slide 6: Biogas-based biofuels for shipping Liquified biomethane and biomethanol 
	Slide 7
	Slide 8: Anthropogenic methane emissions have contributed to ~30% of observed global warming to date  (The debate on how to account them is not settled: GWP100 vs. GWP20 vs. other metrics)
	Slide 9: What is biogas?
	Slide 10: Steps of the value chain and methane emissions
	Slide 11: Steps of the value chain and methane emissions
	Slide 12: Steps of the value chain and methane emissions
	Slide 13: Where have emissions been found?
	Slide 14: Quantifying emissions from closed conduits is not difficult but  quantifying fugitive emissions in the open requires expert knowledge, highly specialized technology and cannot be done continuously
	Slide 15: Measured emissions ranges from literature: biogas production 
	Slide 16: Measured emissions ranges from literature: methane distribution 
	Slide 17
	Slide 18: Methane emissions throughout the value chain for Liquified Biomethane and biomethanol 
	Slide 19: Well-to-wake GHG emissions intensity for liquified biomethane and biomethanol 
	Slide 20: Well-to-wake GHG emissions intensity for liquified biomethane and biomethanol 
	Slide 21: Well-to-wake GHG emissions intensity for liquified biomethane and biomethanol. Sensitivity to methane losses
	Slide 22: The amount of fuel required to achieve a decarbonization target depends upon the fuels’ emissions intensity  
	Slide 23: Well-to-wake GHG emissions intensity for Liquified Biomethane and biomethanol. Sensitivity to GWP characterization factor
	Slide 24: Digression: 5-6%1 methane losses from European in biogas production is ~1.2-1.5 million tonnes methane in 2030: 15-45% of European shipping emissions
	Slide 25
	Slide 26
	Slide 27

	Discussion
	Slide 28: On today’s panel


