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DECODING BIOGASES:
MADE IN EUROPE, SUSTAINABLE,
AND AFFORDABLE
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green jobs in Europe
Balanced distribution of Q B Number of bio-LNG plants
biomethane across end-uses:

% rey 7 Number of bio-LNG plants (Projected)
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Auvapuiko Biopgdaviou: 111 bcm/year, yia tTnv EAAGda: 1,3 bcm/year

‘\ Guidehouse Biogases towards 2040 and beyond .
Outwit Compiexity Figure 3.7
Comparison of current biogas production and the
ne potential (bam/year) EU-27 potential for 2030, 2040 and 2050 with the
o 1 2 3 4 5 € 7 8 9 o 1" 12 current and anticipated natural gas demand for 2030,
2040 and 2050 according to specific EU regulations
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Figure 2. Biomethane potential (bcm/year) per country in 2040 for anaerobic digestion
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Na Tnv Tapaywyn Bioagpiou/Biopedaviou otnv EAAGSA

- ~N p < - N 2Tnv EAAGda utrdpyxouv (2023)
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Booedy  Extaon  Akatépyao loyuc Eyxuon PropeBaviov oto  Evepyeiako
10 KQUGoLUOU biktuo Stavopnc A mepieyopevo
Bloagpio Blopedaviou
Zwoal AY) m3/wpa MW m3/étoc MWh/£toc
3.300 1.550 240 1.3 1.202.247 11.552
6.590 3.100 400 22 2.003.745 19.320
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176,4 ek € AlO TA EZQTEPIKA OPEAH NAPAIQIrHz BIOMEGOANIOY 2,1
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A Snapshot of the Current State of Energy Transition in International Shipping
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Demand side

In service:
38,700 ships*!
A transition of 37,200 ships to
- alternative fuels is necessary.
W ¥ . (Alternative fuel ships can use
-— zero-emission fuels.)
Conventional  Alternative e — - Srm—
fuel Ships fue] Ships.z B grg:si onnage anc': a : ve (as o e ena of Uecember
7.2008hips 1500 ships . e e .
(4%

Fuel consumption: = s
The required amount for a full transition

216 mil. tons/year*3 to zero-emission fuels would be...

For methanol 440 mil. tons/year

&

For ammonia 470 mil. tons/year

- For methane/LNG 180 mil. tons/year

Conventional  Alternative For hydrogen 70 mil. tons/year

fuel oil fuel
200 mil. tons 16 mil. tons*4 *3 The annual fual consumption for ships engaged In international
S 20 - veyages with 5,000 gress tonnage and above (abt. 30,000 ships

(93%) (7%) subject to IMO DCS) In 2023 (conventional fuel oil equivalent)

*4 Conventional fuel ol equivalent (of which S8% is LNG fuel.)

Supply side

Shipyard

Newbuildings:

1,500 ships/year">
=

-—mw =

Conventional Alternative

fuel ships fuel ships
1,200 ships/y 300 ships/y
(80%) (20%)

*S 5,000 gross tonnage and above (2024, acjusted for fractions)

Green fuel producers

v Methanol 3.2 mil. tons/year*s
v . Ammonia 6.4 mil. tons/year*s
v Methane 0.01 mil. tons/year*s
v Hydrogen 1.5 mil. tons/year*s

B A

*6 Operational, construction, FID (for all sectors)

Other sectors

v Methanol
Chemical, etc.

v Ammonia
Electricity, Agricuiture,
Chemical, etc.

v Hydrogen
Electricity, Automobile, Steel,
etc.

s B A @

Much of the green fuels and green
to be directed towards demand
from other sectors.

while biofuels contribute to GHG emission
reductions, there are constraints on the
resource availability of biomass, which
serves as their raw material. Moreover,
demand for biomass competes across

cartnre
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(Liquefied)
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Bio-methanol
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Conventional

fuel oil

USD13/G]
(USD523/HFO., ton)

LNG

USD15/G]
(USD603/HFO,, ton)
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Understanding alternative fuels ClassNI

Route selection J

Alternative fuel ships cover shorter distances and require different fuel amounts (in tons) compared to conventional fuel ships, even with the same fuel tank
capacity. When considering the adoption of alternative fuel ships, it is important to select routes considering the type of fuel and bunkering locations.

I Voyage distance on major routes

The amount of fuel required
for a 206,000 DWT bulk
carrier to sail one way
(laden) from Japan to
Australia over a distance of
3,500 nm.

8,500 nm

» Fuel oil :500 tons

- LNG 1420 tons

« LPG :435 tons

’ 5,000 nm - Methanol :1,010 tons

4,500 nm « Ammonia :1,080 tons
« Hydrogen :170 tons

> Major ports
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bioLNG ZTHN NAYZITMAOIA

H Gasum, NopBnyIkA eTaipgia TTapoxG eVEPYEIAC pE £€E1dikeuon OTIC ayopEc DA,
LNG, Bioagpiou, bioLNG kai nA. evépyelag, dIaBETEl KAl AEITOUPYET 18 LOVADEC
Bloagpiou Kal Eva EKTETAUEVO DIKTUO OTABUWY aveQOdIATUOU AEPIOU OTIC
OKaVOIVABIKEG XWPEG:

0 ‘ERaAe wg oT1dXO0 TNV TTAPOX O0TN ayopd 7 TWh avavewaoIuwy Agpiwyv £TNOIWG
MEXPI TO 2027, EGOIKOVOUWVTAG 1,8 million tons ekTTouTTWY CO,

=== [ To 2022 mopédwoe 1,7 TWh BIoagPiou 0TOUC TTEAGTEC TNC EEOIKOVOUWVTAG
444.000t CO,

0 To 2024 ¢exivnoe ouvepyaoia pe Hapag-Lloyd va TTapéxel bio-LNG oTa TTAOia TTOU
KAvOUV OPOpOAGYIa LETAEU Singapore and Rotterdam yia 10 2025 and 2026.

0 H Hapag-Lloyd avakoivwBnke Tov AtrpiAio Tou 2024 w¢ 0 VIKNTAS TNS TTPWTNG
OUMPWVIaG ayopaoTwy atro TN ZEMBA (Zero Emission Maritime Buyers Alliance). H
TTPWTN OTO £i00C TNG CUUUAXIO AYOPACTWY EVWVEI GNUAVTIKOUG LETAPOPEIC,
oupTtreEPIANapBavouévwy Twv Amazon, Patagonia, Bauhaus, New Balance, Nike, REI
KAl GAAWV TTOU CUUPUWVNOAV GUAAOYIKA VO ayopACOoUV TTAVW ATTO £va
dloekaToupuplo TEU* pidia otn diadpoun HETACU 2IyKaTToupnG Kal POTEPVTAU TO

SOOI ssvr =~ YN

*1 TEU = one 20-foot container
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Mapaywyn Biopebaviou- bioLNG —bioCO,

‘Eva oxnuataywyo 3000 TOVWYV KaTtavaAwvel 0,09 TOvoucg bio-LNG/vAUTIKO WAl

= 19.000 TOVOI KOTTPIAG TITNVWYV KAl AlYOTTPORATWY
= 17.000 TOVOI TUPOYOAO

v/ 24.400 TOVOI OTEPED AiTTAO O

¢/ 35.000 TOVOI UYPO AiTTacua

v/ 12.5t/day bioCO,

H diadpour) Hyoupevitoa-KEpkupa: e \ g
[0 18 vauTIKG pikia = 1,62 TOVOI bio-LNG bl
[ 6 TOvol/nuépa bioLNG yia 2 TTAoia both ways . ST

v/ 640 Nm3/hour raw biogas (355 biomethane Nm3/hour) j
« AtTauTouvTal 62.000 Tovol Blopdlag e R =
= 15.000 TOVOI EVOipwua
= 11.000 TOVOI KOTTPIAG AYEAQOWV m,
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Biomethane is a key renewable energy source for
the decarbonisation of the EU
‘ ! Bl | Strategic vision, obstacles and first proposals
Only a limitéd number of EU Member States have f ‘ (RN ' L\ Vision
significant deploymerit rates ofibiomethane NN AL &) ¢ NS NCRRLTR BN sihouid eave the o, before the ol eaves us. Fatin Birl, Chief Economist of IEA1] At the beginning of 2008 uncovered demand exceeded
! 11\ VR WY R % | % already 12.5 million barrels of oil per day of total worldwide daily production of about 84 million barrels of crude! [1] The European Union (EU)is
ommitted to a long term vision to combat climate mitigation and improve energy security by binding targets of 20 % improvement of energy
Approach @\ @ 03 =fficiency, 20 % higher application of renewable energy sources and 10 % share of biofuels by 2020. [2] Under idealized conditions would it be
i i e R AT s heoretically possible to substitute almost the complete amount of now imported natural gas to the EU by establishing biomethane and bio-SNG
e T R e setof farketiiptale engagement and high substitute natural gas) plants in 25 km and 150 km corridors along the pipelines on both sides from Russia to Western Europe.[3]
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