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e AGENDA
* Annette Kroll, Board Member, European Biogas Association (EBA)

09:33-10:00 | Introductory Remarks

- Dario Liguti, Director Sustainable Energy, United Nations Economic Commission for Europe (UNECE)
- Francisco de la Flor, Director, Enagds & GEG Chair, United Nations Economic Commission for Europe (UNECE)
- Harmen Dekker, CEO, European Biogas Association (EBA) & GEG Vice Chair, United Nations Economic Commission for Europe (UNECE)

10:00-10:45 | Session 1

Unlocking future potential at the nexus of sustainable biomass and agroecological practices
« Connie Miller, GBEP Deputy Coordinator, Food and Agriculture Organization (FAO)

- Ana Alcalde, Energy Analyst, International Energy Agency (IEA)

- Piero Gattoni, President, European Biogas Association (EBA) & Consorzio Italiano Biogas (CIB)

+ Q&A

10:45-11:00 | Break

11:00-11:45 | Session 2

Renewable molecules and the interplay between hydrogen and biomethane

- Jeremiah Murphy, Director MaREI Centre, University College Cork (UCC)

« llaria Conti, Coordinator for Strategy and Development, Florence School of Regulation (FSR) & GEG Vice-Chair, United Nations Economic
Commission for Europe (UNECE)

+ Gerard Ostheimer, CEO, Molecule Group

* Q&A

11:45-12:00 | Conclusion and wrap up

« Francisco de la Flor, Director, Enagds & GEG Chair, United Nations Economic Commission for Europe (UNECE)
- Annette Kroll, Board Member, European Biogas Association (EBA)




Introductory remarks

Dario Liguti

Director Sustainable Energy
United Nations Economic
Commission for Europe (UNECE)




Introductory remarks

Francisco de la Flor

Director, Enagés

GEG Chair, United Nations Economic
Commission for Europe (UNECE)







Sessionl

Unlocking future potential at the nexus of
sustainable biomass and agroecological practices

Connie Miller

GBEP Deputy Coordinator
Food and Agriculture Organization (FAO)




of the United Nations

Energy-Smart Agrifood Systems

Circular biogas solutions




FAS™ Agriculture, energy security and climate
s change are intrinsically interconnected

ENERGY

* Agrifood systems need energy at each step of
the value chain

* 30% of the world energy is consumed within
agrifood systems ‘This energy use is
responsible for 29.7% of total anthropogenic
GHG emissions produced by agrifood systems

S ’ cmame  AGRIFOOD CLIMATE
fon FAO’s work e SYSTEMS CHANGE

agriculture agriculture

E Agrifood value chain E

TRANSPORT PROCESSING DISTRIBU'I’ION

IRAN PORT
NNNNNNN

S — Agrifood system transformation is required.
Sl Energy-smart agrifood system solutions are key.




s,
FAL ‘Closing the loop’ — biogas from agrifood wastes and residues
About 1/3 food is lost or wasted after farm gate ‘ 38% of energy equally wasted

Anaerobic digestion of wastes/residues to produce biogas supports circular bioeconomy q

: AGRIFOOD SYSTEM : (bioplastics)
" ;
| I Carbonated '\ /
I (Biogas feedstocks) : beverages —_—
: — : BioCO2 |- |Biomethane
li

[
: Seconda I Upgrading

[ .
: crop I Anaerobic
: Agriculture/ I Digester Raw biogas
1 agroindustrial :
: " residues I
: Food . Il Heat and

waste I - power
J - Digestate

Send us your case
from biogas for FAO [ . .
residential..
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‘Closing the loop’ — biogas from agrifood wastes and residues

Management of agrifood wastes and residues using anaerobic digestion can reduce
GHG emissions through:

* reduction in unmanaged decomposition (CH4),

3
=
09
Q)
o
o
>

* replacement of fossil fuels (CO2), and

93ueyo arewl|d

* reduction in use of synthetic nitrogen fertilizers (N20)
 Can provide diversified farm outputs and additional sources of income
resilience

e Not without concerns...

Other uses of Management Incentivisation of : Economic
: . : : Biogas leakage D
residues of digestate intensive systems viability
Context-specific sustainability analysis




Feedstock
Availability

FOCUS ON
BIOENERGY
SUSTAINABILITY

Feedstock
Characteristics

Analysis

Potentially
profitable options
and possible plant

locations

Bioenergy in the
context of bioeconomy
* Extend system boundaries > by-products
e Better consider circularity
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FAZ % Country-level assessments

@

Zambia

B

EU
H2020 Low iLUC biomass opportunities

Italy

SEMED ?
RE technologies to
reduce foodloss .= ?
and waste

- Gambia ?
Sustainable biogas from organic
waste and improve cold-storage units
to reduce post-harvest losses 1 ”

ential Assessment (BEFS)

bioenergy from residues for

icity clean cooking fuels

tion for Climate Empowerment

ve Nationally Determined
Contributions

Rwanda .
Bioenergy Potential Assessment (BEFS)
Potential bioenergy from residues for
electricity and clean cooking fuels

Kenya, Rwanda, Tanzania, Uganda
iogas in the dairy VC Solomon Islands

GBEP Sustainability.assessment
Biogasdoneright model

Viet Nam
GBEP Sustainability assessment .

iogas at small/medium/large scale

India
Rice Straw VC

Feasibility study to set up a biogas plant
using pig waste at farm level

Country-level assessments show
promising potential for biogas to
contribute to climate change
mitigation, modern energy
access and waste management

Demonstrates favourable cost of
carbon abatement

Provides green jobs

\

4

Feasibility assessments can
ensure selection of appropriate
feedstocks and technologies for
specific contexts

Regulatory framework is
fundamental to ensure
sustainability standards

There is the need for targeted
investment supported by
favourable policies
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Thank you

Office of Climate Change, Biodiversity and Environment

www.fao.org/climate-change
www.fao.org/biodiversity
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Biogases: geospatial potential analysis
and role in energy systems
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Biogas can be produced from sustainable feedstock 1ed

Agricultural residues Biowaste Woody biomass
Crop harvest Manure Sewage sludge Municipal solid waste Industrial waste Wood Log residues
residues processing
' % residues “
6 )
L ——1
% % Y
™
[=]=]=]
i [ [
Cereals and Cattle Food and green Wastewater
grains Sheep
Barley PD”_“W Cardboard and Processing residues
. Pig clippings
Millet Dairy
0il and protein ;

Maize Drinks and
Soybeans Wheat distilleries
Sunflower SDrghum_ Roots and Paper and pulp
Rapeseed Wetland rice tubers Pulses
Pulses

Food

Groundnut Potato Food .
Qil palm Sugar crops Cassava ood processing
Olive Yams

Sugar beets

Sugar cane

Discounting current other uses for animal feed or soil replenishment, nearly half of feedstock potential
comes from crop residues, about 30% from animal manure and 15% from biowaste.

IEA 2025 Page 17



A spatial assessment of global biogases potential (Je

Geographic distribution of biogas and biomethane resources globally, in 2024

Total biogas potential
(million cubic metres-equivalent per 100km?)

CEEEEE

L

0

Nearly 1 000 bcm-equivalent of biomethane potential has been mapped worldwide, based on sustainable feedstocks.
This is equivalent to around 25% of global natural gas demand. Around 80% of this potential lies in emerging markets.

IEA 2025 Page 18



Europe has been the focal point of biogases development to date Ied

Biogas and biomethane resources in Europe and surrounding areas, 2024

15 beme
biogas demand in 2023

4 bcme
biomethane demand in 2023

51 beme

potential for biogases today

15%

as a share of natural gas demand

usD 22/G) (USD 79/MWh)
average cost of biomethane
usp 15/c1  (USD 54/Mwh)

average cost of producing
the cheapest 10% of potential

60%

potential <20 km from gas
transmission pipelines

Around 50 bcm-equivalent of biogases potential lies in the European Union alone, equivalent to around 15% of the
region’s natural gas demand.

IEA 2025 Page 19



Biogases are seeing strong growth, underpinned by biomethane (e

Production and forecast of biogases in Europe, 2010-2030

Production Growth per period
- 1400 - 400
a :
1200 i
1000 ! l I 300
800 - :
e [ ! 200
600 :
1
400 i 100
200 :
0 ’ 0 . . . .
2012 | 2016 | 2020 | 2024 2030 2030 2011-17  2018-24  2025-30  2025-30
L : Main case Acc. case
Historical Main JAcc. cas
case OPower and CHP B Transport
@Buildings and agriculture O Industry
OBiogas @Biomethane @ Other uses

Almost 20% biomethane growth since 2020, thanks to its versatility to use existing infrastructure and
equipment. In GHG performance-based transport regulations, it plays a relevant role due to its low GHG
emissions.

IEA 2025 Page 20



Policy priorities for action ed

An accelerated growth in biogases production is ambitious but achievable, if announced
policies are consistently and fully implemented and market barriers are removed.

Priorities include:

1. Develop supply chains in an integrated way with agriculture and waste management
sectors and address infrastructure needs.

2. Support the valorisation of co-products such as biogenic CO, or digestate to reduce the
cost gap with fossil fuels.

3. Develop transparent and robust carbon accounting methodologies that allow for
competition among fuels and reward GHG performance improvement.

4. Establish roadmaps, targets and support policies to create long-term visibility for market
development.



Additional information (e

Carbon accounting for sustainable biofuels, July 2024

https://www.iea.org/reports/carbon-accounting-for-sustainable-biofuels

- Towards common criteria for sustainable fuels, September 2024

https://www.iea.org/reports/towards-common-criteria-for-sustainable-fuels

« Outlook for biogas and biomethane, May 2025

https://www.iea.org/reports/outlook-for-biogas-and-biomethane

« Renewables 2025, October 2025
https://iea.blob.core.windows.net/assets/11fa0e66-6309-4fa7-a108-1f29da2707bc/Renewables2025.pdf

« Delivering sustainable fuels — Pathways to 2035, October 2025

https://www.iea.org/reports/delivering-sustainable-fuels

IEA 2025 Page 22
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Biogas and biomethane: the European scenario

Biomethane production
potential by 2030 is higher
than the 35 bcm proposed in
the REPowerEU but needs to be
unlocked.

By 2040, biomethane
production could supply 85%
of a reduced gaseous fuels
demand.

EU countries with the highest
potential: Germany, France,
Spain, Italy, and Poland.

350 330

300
250
200 195

150

100

Source: EBA 2025. “Decoding Biogases”. Brussels, Belgium, January 2025.

faCBA

European Biogas
Association



Biogas and biomethane: the role of agriculture

Percentage of European
biogas production per
plant type in 2023

B Agriculture

Sewage sludge
B Landfill
B Organic municipal waste
B Industrial (food and waste)
M Unknown

Percentage of European
biomethane production
per plant type in 2023 1%

B Agriculture

Sewage sludge
M Landfill
B Organic municipal waste
M Industrial (food and waste)
W Other
W Unknown

European Biogas
Association

Source: EBA Statistical Report 2024 (‘ l: BA



Biogas and biomethane: the agricultural model

Biogas and
biomethane in
agriculture are a tool
to support energy
securityand a
sustainable
agroecological
transition.

Pillars of the model:

® soil
® environment
® energy

GRENEWABLE ENERGY IN

@ BIOGAS AND OTHER

eFARM 4.0 QMANAGEMENT OF ANIMAL QORGANIC FERITILISATION

AGRICULTURE MANURE
REPLACE FOSSIL FUELS ADOPT ADVANCED USE ANIMAL MANURE AND USE ORGANIC FERTILISER
WITH RENEWABLE ENERGY AGRICULTURAL AND ANIMAL AGRICULTURAL BYPRODUCTS (DIGESTATE) TO RETURN
SOURCES TO REDUCE FARMING TECHNOLOGY IN ANAEROBIC DIGESTION NUTRIENTS TO THE SOIL AND
POLLUTION AND EMISSIONS TO CALIBRATE RESOURCES TO REDUCE EMISSIONS REDUCE THE USE OF CHEMICAL
ACCORDING TO CROP AND AND PRODUCE RENEWABLE FERTILISERS
LIVESTOCK NEEDS BIOENERGY
G ¢ y ™ O
o Q INNOVATIVE FARMING
- PROCESSES
ADOPT ADVANCED SOIL
TILLAGE AND ORGANIC
FERTILISATION TECHNIQUES
TO REDUCE EMISSIONS FROM
SOILS
QAN'MAL QUALITY AND
WELFARE
IMPLEMENT ADVANCED
AGRICULTURAL AND
ZOOTECHNICAL TECHNIQUES

TO IMPROVE THE QUALITY AND
WELFARE OF LIVESTOCK FARMS

eINCREASED SOIL FERTILITY

QPRODUCTION AND USE QAGROFORESTRY

RENEWABLE GASES OF BIOMATERIALS

PRODUCE METHANE AND DEVELOP AND USE INTEGRATE TREES IN ADOPT DOUBLE CROPS TO
HYDROGEN RENEWABLE ORGANIC, NATURAL AND CULTIVATED FIELDS TO INCREASE CO, CAPTURE AND
FROM AGRICULTURAL RENEWABLE MATERIALS INCREASE PHOTOSYNTHESIS SOIL FERTILITY

BIOGAS AND ORGANIC MATTER IN SOILS

a

EBA

European Biogas
Association



Sequential cropping: beyond waste to energy

ECOFYS
2016 Ecofys Assessmentof InnovativeBiogas | = = & 7~
Production Concept T
s .

All pictures in this presentation are © CI8

2024 - ‘The potential for sequential & rotational
cropping for sustainable biomethane production
across Europe” — Task Force 3, June 2024




The role of sequential cropping in Europe

Each MS applies sequential cropping according to its
specific climate and agriculture

Energy: Generate additional biomethane Agricultural: Support the transition to sustainable
arable farming

+ Improve energy security + Cut on-farm GHG emissions

+ Decarbonise gas sector + Diversify agricultural income

+ Reduced citizens’ exposure to market volatility + Create jobs in the rural economy

+ Present opportunities for BECCS + Enrich biodiversity

+ Reduce dependence on seasonality of by- + Increase carbon sequestration in soils

products obtained from agri-food supply chains + Improve soil health

+ Reduce soil erosion

+ Maintain and improve food security
+ Protect natural environments

+ Increase water content in soils

FIGURE 1 KEY BENEFITS OF SUSTAINABLE NOVEL CROP ROTATIONS WITHIN ENERGY AND AGRICULTURAL SECTORS

Source: BIP “The potential for sequential & rotational cropping for sustainable biomethane " - BA

production across Europe” — Task Force 3, June 2024 Furopean Biogas
Association




Investments in agroecological practices
thanks to AD

V3R S — —— N || TR 5 N T W— o 0 B el <

-BA

European Biogas
Association




Thank you for your attention!
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Renewable molecules and the interplay
between hydrogen and biomethane
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X=1 Hydrogen (H,):

» We need renewable hydrogen to replace fossil hydrogen. The
@ hydrogen molecule is ubiquitous. EU and US use up to twice as
— much energy from gas grid than electricity grid

IEA Bioenergy

X=2 Methane (CH,):CO, + 4H, - CH, + 2H,0
Circular economy approaches to

: : Ry « Energy consumed from natural gas grid is up to twice that from
integration of anaerobic digestion ._ L
with Power to X technologies electricity grid in EU and USA

IEA Bioenergy: Task 37 January 2024

X=3 Methanol (CH;0H):CO, + 3H, - CH,0H + H,0

» Worldwide production of 110 million tonnes in 2021 used to
make plastics, paints, cosmetics and fuels

X=4 Ammonia (NH;):N, + 3H, >2NH,
» World production 150 million tonnes; 80% used for fertiliser,
20% for plastics, fibres, explosives, nitric acid

| | - X =5 Fischer Tropsch Fuels and Sustainable Aviation Fuel
Murphy, J.D., Rusmanis, D., Gray, N., 0'Shea, R. (2024) Circular economy approaches to integration of

anaerobic digestion with Power to X technologies, Liebetrau, J. (Ed.) IEA Bioenergy Task 37, 2024:1. « CO 2 + H 2 9 CO+H 20

Technology Collaboration Programme
W



OFFSHORE RENEWABLE ENERGY SUPPLY SCHEME (ORESS)

Plans for 17 GW of offshore wind to be auctioned by 2030 for a country
that has rarely used more than 7 GW. Ireland targets 5 GW of offshore
wind in operation by 2030 leading to 80% RES-E.

Ireland’s electricity grid has already experienced some of the highest

system nonsynchronous penetration (SNSP) in any national electricity grid.
Wind generation + Imporis
System demoand + Exports

SNSP =

P L

World’s largest flywheel: 130 t synchronous condenser in Moneypoint.

s South Coast DMAP Proposal Area ?

”: = R [uly 2023) /
=N //\ / s ) (up to ‘?C“nf vater depth) /f
\ o e . X = 1 Hydrogen
Z" — L’LJ—/

2 GW of private wire/hydrogen (Phase 3). Likely 1 GW to Cork



BIOLOGICAL CONVERSION OF H, TOCH,

Lorienin lain svadsbhia wi

Bioresource Technology

pourhal homepage: wew. eldeviad fomils=tatlalbisriet®

Study of the performance of a thermophilic biological methanation

system

Armita Jacob Guneratnam *, Esin Ahern ™, [amie A FreCerald

Alan DV, Dabson ©, ferry O Murphy

. Srephen A [ackson®, Ao Xia®,
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acids, peptides)

1.2

Propionate, Butyrate,
Volatile Fatty Acids (VFA's),
long chain fatty acids

1.2

y

4.1
4.2

Acetate CH,CHOCH

42

CH, + O,

Acidogenic bacteria
Hydrolytic bacteria

Fermentative bacteria

Acetogenic bacteria

Homoacetogenic bacteria

Methanogenic archaea

Hydrogenotrophic Methanogenic archaea
Acetoclastic Methanogenic archaea

CH;CH,OH

CH-CH-OH + H,O = CH:COO + H' + 2H

= 1.5CH, + 0.5CO,

AG (kJ/reaction)

Gas compositions (%)
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CASE STORY: BIOCAT, AVED@RE, DENMARK

Alkaline Electrolysis Cell Methanation reactor
Electrolyser

2H;0 = 2H; + 02 4H; + CO; = CH4 + 2H:0
H2 LHV of 3kWh/m? or 33.33kWh/kg

L\ 1 MW electrolyser using 1000 kWh of 125 m? raw biogas/h
LB il electricity per hour 75 m?* CHs/h & 50 m* CO2/h
. 1000 kWeh at 60% capacity = 600 kWh 75 m* CHs from biogas plus
| =200 m* Hz /h 50 m* CHs from biological methanation
: 3 facility
_— z.
— - Eved = - =

SR e B P 4H, + CO, — CHy + 2H,0 AHg = —165 kJ/mol




X = 3: POWER TO METHANOL (CH,OH)

Worldwide production of methanol is 110
million tonnes

Carbon dioxide used in the
production of green methano!
must be biogenic. This may be :
sourced from a biomass power :
plant, from a biomethane
faciity or from a fermentation :
processes :

We need renewable hydrogen (such as from
offshore wind) and “climate neutral” CO,

Direct Air Capture of CO, is expensive (450€/t)

We need biogenic CO, (from biogas or
distilleries) which costs c. 30€/t |

Reforming biomethane to biomethanol
3CH, + CO, + 2 H,0 =4 CH,0H

E-Methanol

CO,+H, > CO+H,0
CO+2H,=CH;0OH

Methanol which is a liquid

at room temperature is much
casier to store and transport as
compared to hydrogen. It can
be used for dispatchable energy

OMaREl

Energy - Climate- Marine

Figure 5.1

A chemical process for
synthesising and distilling
methanol requires renewable
hydrogen, biogenic CO; and

T r.
water vapou Use renewable electricity

to split water into hydrogen
3 : and oxygen. In a crcular economy
l : : oxygen should be valorised

Ideally hydrogen is produced
directly from additional new
renewable electricity sources

Worldwide production of methano

in chemical processes is of the order

of 110 million tonnes per annum. In a

net ero world this must be decarbonised
Green methanol will be also used as a quid
low carbon fuel especially in the marine sector.

5.1. Green Methanol production system, adapted from:

https://www.iberdrola.com/documents/20125/2056775/metanol-verde-infografia-EN.pdf




MASS AND ENERGY FLOW OF POWER TO X PATHWAYS

so00kt ([ )oK Irish Distillers produces 50,000 t biogenic CO,/a

40.72 kt
H20

- POWER TO METHANE
® CO,+4H, > CH, +2H,0

RIS | 50,000t CO, ,, needs a 70 MW ELECTROLYSER (54% ENERGY RETURN)

I el
o POWER TO METHANOL

' ol ' ® (O, +3H, > CH,0H +H,0
o: 70 MW ELECTROLYSER REQUIRES 66,670 t CO,, (55% ENERGY RETURN)

42.42 kt

POWER TO AMMONIA

® N, +3H, >2NH,
70 MW ELECTROLYSER NO BIOGENIC CO, (50% ENERGY RETURN)

POWER TO FISCHER TROPSCH FUEL

® CO,+H,~> CO+H,0
® 2nH, +nCO - -(CH,)-n + nH,O
e 70 MW ELECTROLYSER REQUIRES 67,670 t CO,, (18% ENERGY RETURN)




Assessing impact of biogenic carbon dioxide resource for production of

four synthetic e-fuels to decarbonise shipping in the EU and Ireland UEal ERRGEITEINE SUTHETE 0 oG Eaie

CO, cost c. 30€/t. Biogenic CO, from
Asif Tanvir Bhuiya®®, Anga Hackula®® Nathan Gray®® , Archishman Bose *¢ | Richard biomass combustion costs c. 90 €/t.

O'Shea’ , David M. Wall*", Jerry D. Murphy®® Direct Air Carbon Capture costs c. 450€/t

FT synthesis was modelled to yield
68% liquid fuel, and 34% diesel.

FT diesel requires twice the CO, input
to produce the same quantity of fuel
as FT liquid fuels.

B
8

Costs for 2050 in the EU to meet the
705 TWh of maritime energy are
modelled at 176€/MWh for FT liquid
fuels, while FT diesel is costed at

' 311€/MWh due to the requirement to
0 : source more CO, from direct air

3

Fuel cost (€/MWh)
w
8
— ) = = =
w
[
=

176
118

8
.E_
5

0 100 200 300 400 500 600 700 800

carbon capture.
Fuel energy (TWh)

Methanol cost curve FT fuel cost curve Results indicate that e-methanol
recorded the lowest levelised cost in
2050: 113€/MWh in Ireland and
117€/MWh in the EU.

Methane cost curve

FT diesel cost curve A Methane average cost O Methanol average cost

FT fuel average cost O FTdiesel average cost == == Maritime Demand EU




BIOFUEL, BIOREFINERY, E-FUEL, E-REFINERY

Pyrolyser § sagF

Dark Fermenter
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Duckweed Production
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The role of biogas in decarbonization and sector integration

Biogas production reduces emissions from agriculture
Biomethane replaces fossil methane, carbon is used in methanol production (from hydrogen) or stored

’\,

&

, food, feed, etc.

processin

\ crops

fleld

— L b
\ =
. pﬂber separatlon

T &Q~ ..... N

waste, slurry
and reS|dues

“\

plastic/chemicals

oo

T ey, o=

! transportation

blogas plant biogas electrolysis
upgradlng A

blogasE@ g

_ industry/CHP
,/ % =0 %q

fertlllze households
CH p A

5, 4I 13 | \%%

pyrolysis

Source: Copenhagen School of Energy Infrastructure

CO, storage
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RED |

(Directive
2009/28/EC)

Fuel Quality
Directive
(Directive

2009/30/EC)

(Directive (EU)
2018/2001)

RED 1l
(Directive (EU)
2023/2413)

e: ECA.

)

)
)

Policy and support (EU RED)

Share of Reduction of GHG

. e Share of advanced
renewable energy intensity in energy biofuels i
in transport in transport . "': uels |nr:nergy
(RES-T) (baseline 2010) intranspo

10 % by 2020
(for road and rail
transport)
6 % by 2020 (for
road transport
and non-road
mobile
machinery)
3.5 % by 2030
14 % by 2030
(all transport {a‘dvanced
biofuels and
sectors)
biogas)
29 % by 2030 14.5 % by 2030 5.5 % by 2030
(advanced biofuels
(all transport OR (all transport 4 bi d
sectors) e and biogas, an
RFNBOs)

Source: https://www.eca.europa.eu/en/publications?ref=SR-2023-29

The EU introduced various regulatory frameworks,
financial incentives, and certification mechanisms to
support biomethane’s scale-up to 35 bcm of
production per year by 2030, from 4.9 bcm in 2023.

However, fragmented policies and inconsistent
certification systems threatens to undermine these
efforts.

One key issue is the misalignment of national
subsidy schemes, which vary significantly in
eligibility criteria, financial support levels, and policy
objectives.

Many of these schemes prioritize domestic
production over cross-border trade, creating market
distortions that limit efficiency and competitiveness
within the EU.

ROBERT SCHUMAN CENTRE
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Looking at the future

* The IEA projects significant future
growth, with annual global demand
for biogases (biogas and
biomethane) expected to exceed
200 bcm by 2050 in the Stated
Policies Scenario (STEPS) and 300
1 I

PV

—

50

Buidojaaap pue joxew Buibiawg

salllouods

bcm in the Announced Pledges
Scenario (APS). Biomethane is

projected to make up a growing 5

share of this total, increasing from m B
about 20% in 2023 to 40% in 2035 : |
(STEPS) and 60% in 2035 (APS). & & &
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Biogas and biomethane in the whole energy system perspective

ﬁ Possible food-energy nexus if energy crops displace food production

> only use residues for biogas production

Decommissioning of gas (distribution) infrastructure, reduction in demand/customers
> holistic/integrated grid planning incl. decommissioning and tariffication

== Carbon accounting and competitive economics for biomethane
2 > certificate systems and markets for biogenic carbon/negative emissions

Source: CBS presentation at UNECE GEG meeting, March 2025

Co-lunded by ihe
Ergsmus+ Programme
ol the Eurapean Union
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Thank you for your attention!

www.eui.eu
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Beléem 4x Commitment for Sustainable Fuels

The "Belém Commitment for Sustainable Fuels," or "Belém 4x," was launched ( O:) BO
14 October 2025 during the pre-COP in Brasilia.
The initiative, to be endorsed at the Climate Summit on November 6 and 7,

aims to provide high-level political support for the global goal of at least
quadrupling the production and use of sustainable fuels by 2035.

N\ - v«e

BELEM 2025
The text is being negotiated by Brazil with partner countries such as India, Italy,
and Japan and will be published in the coming days.

The goal of quadrupling the production of sustainable fuels is based on a
report by the International Energy Agency entitled “Delivering Sustainable
Fuels - Pathways to 2035”.

The Belém 4x commitment aims to promote the global adoption of more clean
and sustainable energy sources, such as hydrogen and its derivatives, biogases,
biofuels and synthetic fuels, which can be substitutes for fossil fuels, as part of
the gradual effort to decarbonize energy systems and combat climate change.




Belem 4x is based on IEA Analysis @

Sustainable fuel supply by fuel and demand by sector in the accelerated case, 2024-

1ed 2035

Supply by fuel Demand by sector
o o = 30 X4 . O Synthetic HC fuels (low- 30
v emissions)
Delivering 2 — D
BAmMmonia (low-emissions)
[ ]
Sustainable Fuels = 2 3
OHydrogen (low-emissions) @ Buildings
Pathways to 2035 15 . 15
I > OBiogases
10 X ~2 10 OIndustry
@Liquid biofuels: emerging
5 5
mLiquid biofuels: available @ Transport
0 T T 0 T Ll
2024 2030 2035 2024 2030 2035

If existing and announced policies are implemented, a fourfold increase in the global use of sustainable
fuels by 2035 is ambitious yet achievable.

« Between 2010 and 2024, global demand for sustainable liquid and gaseous fuels doubled.
« Current trends and barriers point to continued gradual progress in this decade.

« Policy holds the key for more accelerated growth: full implementation of existing and announced policies and
targets, plus the removal of market barriers, could lead to a near-doubling of sustainable fuel use in just six

years. ) o _
https://www.iea.org/reports/delivering-sustainable-fuels



Molecule Group encouraged International Ambition

° -, 9, B
& @, Advanced Biofuels Canada a n ew
AB)] Ogas ’0:0‘ Biocarburants avancés Canada
Associago Brasileira do Biogds

climate

# W Advanced

¢ & ) Biofuels i
AnlnechN BY ot 17} AmpAmerlcas

‘ BIOGAS
" LA
7 I enecemat (Y AValon

COUNCIL
- “‘ '“ BiOeDhan
7
Braskem 3 MRS
\A‘ Cfn;di§nruels Ceres b

hesgeiaic Clean Fuels
= canadienne des carburants energy: e nesicn

% ; F
3
&® ChiniMandil R su,
dourogas QCi¥

& a l? - v —
——— y (&) LI L - .
‘ ENERGY GUIDES i
cccccccc rancegaz e
\04, QNG LS . F'-y €
eurogas
T o

o & Electrochaea f:é geVO HIF
. . . . eFuel ™ = '
Delivered 23 September 2025 to incoming COP30 President A b

André Correa do Lago. G . T —

{ \ =
\b 4 —v"’;;_\

TASKFORCE 4 METHANOL

. . . Y INSTITUTE —/!!SEOLHOQP!LQ
Endorsements still be recruited: EQE S
w repsol

https://www.molecule-group.com/cop30industryletter » Goberon -,

v/

MOLECULE GROUP [ me
PURPOSE @) ENERGY — adie:
. \worip siocas 0 I ES w

Y ASSOCIATION Iata Zero Labs
waca
enercy

N



S

An Engine to power progress toward Belem 4X

Molecule Group enables Sustainable
Industries Leaders to engage and shape COP BO

the international, multilateral dialogs on

Please join us!

Future Fuels =|= =

d%' CLEANENERGY
MINISTERIAL ACTION Ilfeﬁqlp
Advancing Clean Energy Together Enz:;:ﬁ.c;;n:nc?
CEM Action Plan | hed l — EVIDENCE :
to Accelerate I I o

BRASIL

advancing Sustainable Fuels, Chemicals, ﬁim|\|\%ﬁmﬁ£|||ﬁfﬂu|ﬁ@m
and Materials. AMBITION

lea 620y

Towards Common
Criteria for Sustainable
Fuels




High-Level Event on Achieving the Belem 4X Target @

The Clean Energy Ministerial is convening a High-Level Dialog on how to meet
the Belém 4X Target on 08 November 2025 in Sao Paulo, Brazil.

Stakeholders from Hydrogen, Biofuels, E-Fuels, CCUS, Aviation, Maritime,
Industry and Chemicals sectors will participate.

A major moment to galvanize support immediately following launch of Belém
4x by President Lula on 7 November.

Setting the stage for coordination with the COP30 Action Agenda.

India Energy ABLC & Clean LATAM SAF CEM16 Prep IEA COP30 PREP EU Forum CEM16/APEC Osaka G20 ETWG )
Week Fuels Canada Congress South Korea Workshop BRAZIL USA Forum South Korea Ministerial South Africa COP30 Brazil

e o' 120 PR o= e
— LT S\ Wi A4

i W L
February

Ll EXPO N’
2025

March April April April June June June August September October November



Gerard J. Ostheimer, PhD
CEO, Molecule Group
gostheimer(@molecule-group.com

Phone/SMS/WhatsApp: +1 202 374 0146
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Conclusion and
wrap up

Francisco de la Flor

Director, Enagés

GEG Chair, United Nations Economic
Commission for Europe (UNECE)







{0 EUROPEAN
WEEK

Leading Globally, Acting Locally

Brussels

13-17 OCTOBER 2025
europeanbiomethaneweek.eu




Thank you!

Follow us on @ ‘ @

LinkedIn Instagram Youtube Website

WWW.europeanbiogas.eu



https://www.linkedin.com/company/european-biogas-association
https://www.instagram.com/europeanbiogas/
https://www.youtube.com/@ebaeuropeanbiogasassociati1459
https://www.europeanbiogas.eu/
http://www.europeanbiogas.eu/
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