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Welcome from the Consortium
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Marie-Claire Aoun

Chair of Gas for Climate  & 
Director of Prospective and 

Institutional Relations at Teréga

Gas for Climate was initiated in 2017 to analyse and create 

awareness about the role of renewable and low carbon gas in the 

future energy system. Gas for Climate is committed to achieve 

net zero greenhouse gas emissions in the EU by 2050.

Consortium members
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Gas for Climate over the years



REPowerEU aims to make Europe 
independent from Russian gas well before 
2030
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→ Renewable gases play a key role in 
meeting the REPowerEU ambition

→ Today, the EU produces 3 bcm of 
biomethane and 17 bcm of biogas. 
REPowerEU sets a target of 35 bcm
of biomethane production per year 
by 2030—an increase of 18 bcm
compared to the volume envisaged 
in the Fit for 55
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Speaker 
Sacha Alberici

Associate Director
at Guidehouse



Biomethane production
potentials in Europe
Feasibility of REPowerEU 2030 targets,
production potentials in the Member
States and outlook to 2050
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Research Scope

Technology & Feedstocks

CountriesTime horizon

Anaerobic 
Digestion Agricultural

residues
Animal
manure

Biowaste Industrial 
wastewater

2030 and 2050 EU-27 + Norway, 
Switzerland and UK

Pruning

Permanent
grassland

Roadside
verge grass

Sequential
crops

Sewage 
sludge

Municipal
solid waste

Forestry 
residues

Wood wasteLandscape
care wood

Thermal 
Gasification

The study allocated each feedstock to one technology type to avoid 
potential double counting.
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Identify feedstocks and 
conversion technology 
option per feedstock

Estimate potentials per 
feedstock per country in 

2030/2050

Convert feedstock 
potentials to biomethane 
potentials in 2030/2050

Based on published reports 
covering 2030-2050 time horizon 
or current statistical data 
(including Eurostat, FAOstat)

Step 1 Step 2 Step 3

Methodology



Biomethane potential in 2030 sufficient 
to meet REPowerEU target of 35 bcm
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35 bcm
REPowerEU
2030 target

Anaerobic digestion

Thermal gasification

Estimates may deviate from nationally specific studies assessing 
feedstock availability for sustainable biomethane production



21%

32%

24%

10%

2030 feedstock mix: dominated by 
agricultural wastes and residues
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Anaerobic 
digestion 

42
bcm/year

Forestry residues

Wood waste

Landscape care wood

Municipal solid waste

Pruning

Thermal 
gasification

3
bcm/year 

31%

30%

25%

11%
→ 56% of AD potential  

based on agri. wastes 
and residues

→ Sequential crops (21%) 
and Industrial 
wastewater (10%) also 
make a meaningful 
contribution to AD 
potential

→ Woody wastes and 
residues dominate 
gasification potential 

Animal manure

Agricultural residues

Sequential crops

Industrial wastewater

Permanent grassland

Biowaste

Sewage sludge

Roadside verge grass



Biomethane potential in 2050 sees an 
important contribution for gasification 
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Anaerobic digestion

Thermal gasification

Estimates may deviate from nationally specific studies assessing 
feedstock availability for sustainable biomethane production



2050 feedstock mix: dominated by 
sequential crops and woody biomass
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Anaerobic 
digestion 

98
bcm/year

47%

19%

17%

12%
Thermal 

gasification

67
bcm/year 

33%

32%

20%

11%

Forestry residues

Wood waste

Landscape care wood

Municipal solid waste

Pruning

Animal manure

Agricultural residues

Sequential crops

Industrial wastewater

Permanent grassland

Biowaste

Sewage sludge

Roadside verge grass

→ Sequential crops (47%) 
dominate AD potential

→ Agri. wastes and 
residues again 
contribute a significant 
share of potential (36%)

→ Woody wastes and 
residues again 
dominate gasification 
potential 
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2050 bcm/year2030 bcm/year

98 
(60%)

67 
(40%)

165 

42 
(93%)

45 

+37% 

Significant scale up of potential 
from 2030 to 2050

→ AD represents 93% (42 bcm) of total in 2030

→ Gasification makes meaningful contribution 
in 2050 with 41% (67 bcm) of total

→ Top 6 countries collectively represent >60% 
of biomethane potential in both 2030/2050

Anaerobic digestion

Thermal gasification



Takeaways
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Enough sustainable feedstock is 
available in the EU-27 to meet the 
REPowerEU 2030 target (35 bcm)

1
A potential of 38 bcm is estimated for 
anaerobic digestion in 2030 for EU-27 

increasing to 91 bcm in 2050

2

A potential of 3 bcm is estimated for 
thermal gasification in 2030 for EU-27 

increasing to 60 bcm in 2050

3
More biomethane potential can be 
unlocked by looking at additional 

feedstocks and technologies

4



How do we realise the 
biomethane potentials 
at a national level?

Join the 2nd Webinar 
on Sep 20th!

Register for 
the webinar

Download 
the full report

Sign up for 
newsletter
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Biomethane potential 66 bcm higher 
than 2019 Gas for Climate study
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2022 GfC study

2019 GfC study

Biomethane potential in 2050 per technology and feedstock



Sustainable biomethane supply to 2050 –
study comparison per feedstock
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Significant potential to scale-up biomethane 
supply beyond current production levels

European biomethane potential to 2050

Several studies see a potential that 
corresponds well with REPowerEU target

Most studies assume a significant further                
scale up to 2050, but the picture that         
emerges is variedB
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Slide 20

CYL0 Updated the chat to make the scale consistent. Let me know if the colour code is correct 
Chia-Yu Lin, 2022-08-12T14:46:02.072



Sustainable biomethane supply to 2050 –
study comparison per technology
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Sustainable biomethane supply to 2050 –
study comparison per feedstock
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We will base our estimates on existing 
studies, where available and justified (1/2)
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Step 2



We will base our estimates on existing 
studies, where available and justified (2/2)
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Step 2



Slides to be deleted



• On the RED:
• Progressive requirements to demonstrate substantial GHG emissions savings drive choices over sustainable 

feedstocks. However, their retroactive application on existing projects could discourage investments and damage 
existing capacity (reference article 29.10)

1) The update of the list of advanced feedstocks in Annex IX is a beneficial provision as it opens the possibility to 
progressively include novel feedstock and incentives sustainable practices. Yet, the ENVI committee proposal to 
give the possibility to remove feedstocks from the list would erode mkt confidence (especially considering 
updates should be performed every 2 years)

2) While competition of uses should be avoided, a dogmatic implementation of the cascading principle that does not 
consider local markets specificities could have a negative impact on mobilisation of sustainable feedstock. 
(Reference to art. 3.3 and 29.1 proposal from EP ENVI Committee)

• On revision of Permitting and Authorizations related rules (article 15 and 16 of RED), proposal tabled with the 
REPowerEU Communication: 

- For the identification of RES-GO-TO, the list of areas that need to be prioritized should include rural areas as much 
of the sustainable feedstocks to be mobilized in the future are still agricultural residues

• General note on UWWTD -> Urban Wastewater Treatment Directive’s upcoming revision provides an opportunity 
for the inclusion of regulatory drivers to maximize energy production potential and increase efficiency 

Policy recommendation (from EBA)
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We propose not to include this slide as some of the recommendations are quite detailed (and in some 
cases based on ENVI ‘proposals’), and do not directly flow from the rest of the presentation. We instead 
propose to provide some high level recommendations on the previous slide, and then introduce the 
Manual (slide 20).



Time to act now
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→ Analyses by Gas for Climate have shown 
that an acceleration of renewable gas 
uptake is feasible

→ Existing EU energy and climate policies 
are not sufficient to speed-up renewable 
gas uptake

→ FF55 and REPowerEU are steps in the 
right direction but need to be 
substantiated with prompt actions to 
become reality



We estimate 45 bcm biomethane potential 
in 2030 increasing to 167 bcm in 2050
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• AD represents 93% of total in 2030 (42 bcm) 

• Gasification makes meaningful contribution in 2050 with 41% of total (69 bcm)

• Key countries:  France, Germany, Spain, UK, Poland, Italy (collectively represent >60% 
of biomethane potential)

2 slides: 2030 and 2050 (Figures 1 and 2 of 
report) 



Biomethane potential 
reaching 167 bcm in 2050
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→ AD represents 93% (42 
bcm) of total in 2030

→ Gasification makes 
meaningful contribution 
in 2050 with 41% (69 
bcm) of total

→ Key countries:  France, 
Germany, Spain, UK, 
Poland, Italy collectively 
represent >60% of 
biomethane potential 

Figure X. Biomethane potential 
per technology and country

2050 
bcm/year

2030 
bcm/year

98 
(60%)

67 
(40%)

165 

42 
(93%)

45 

+37% 

Anaerobic digestion

Thermal gasification
CYL0



Slide 29

CYL0 The bcm of gasification is different in the excel file. It accounts for 40% (67 bcm) of biomethane potential in 2050 according to 
the data in excel. [@Sacha Alberici] do you know if the data is correct or up-to-date in the excel file? 
Chia-Yu Lin, 2022-08-12T12:23:38.536



42 bcm biomethane potential from AD 
in 2030 increasing to 98 bcm in 2050
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• +56 bcm increase in biomethane potential from 2030 to 2050 (from 3 bcm in 2020)
• Key feedstocks – 2030: Animal manure (32%), Agricultural residues (24%)
• Key feedstocks – 2050: Sequential cropping (47%), Animal Manure (19%), Agricultural 

residues (17%), and Industrial wastewater (12%)

2 slides: 2030 and 2050 for AD per 
feedstock (Figures 5 and 6)



Anaerobic digestion relying on 
sequential cropping 
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98
bcm/year 

2050

42
bcm/year +56

bcm/year 

Figure X. Anaerobic digestion potential per feedstock

2030

47%

19%

17%

12%

24%

32%

21%

10%

Animal manure

Agricultural residues

Sequential crops

Industrial wastewater

Permanent grassland

Biowaste

Sewage sludge

Roadside verge grass

→ +56 bcm increase in 
biomethane potential 
from 2030 to 2050

→ Key feedstocks: 

2030: Animal manure 
(32%), Agricultural 
residues (24%)

2050: Sequential 
cropping (47%), Animal 
Manure (19%)
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20502030

Figure X. Anaerobic digestion potential per feedstock per country (top 6)

Animal manure

Agricultural residues

Sequential crops

Industrial wastewater

Permanent grassland

Biowaste

Sewage sludge

Roadside verge grass

CYL0



Slide 32

CYL0 Do we need a figure to illustrate the potential per feedstock per country? I'm not sure if this help to amplify the main point? 
Chia-Yu Lin, 2022-08-12T14:05:04.917



3 bcm biomethane potential from gasification 
in 2030 increasing to 69 bcm in 2050
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• +66 bcm increase in biomethane potential from 2030 to 2050 

• Key feedstocks: Forestry residues (31% in 2050) and Wood waste (45% in 2050)

2 slides: 2030 and 2050 for AD per 
feedstock (Figures 7 and 8)
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A twenty-fold increase of 
thermal gasification potential

→ +66 bcm increase in 
biomethane potential 
from 2030 to 2050 

→ Key feedstocks: 
Forestry residues (31% in 
2050) and Wood waste
(45% in 2050)

2050

Figure X. Thermal gasification potential per feedstock

2030

Forestry residues

Wood waste

Landscape care wood

Municipal solid waste

Pruning

67
bcm/year 

3
bcm/year 

+64
bcm/year 

33%

32%

20%

11%

CYL0



Slide 34

CYL0 [@Sacha Alberici] the same question as page 22: shall it be 67 or 69 bcm? 
Chia-Yu Lin, 2022-08-12T12:26:59.744



Strategies to scale-up sustainable biomethane

• Member States to 
prioritise mobilisation of 
manure, agricultural 
residues, biowaste and 
industrial wastewater

• Commission should 
prohibit incineration and 
landfilling of organic and 
food waste

• Pool feedstock and 
biogas supply to improve 
business case

• Target research to 
increase digester and 
gasifier efficiencies

• Further develop novel 
pre-treatment 
technologies to enable 
lignocellulose substrates 
(e.g. straw and woody 
biomass) to be more 
easily biodegraded in 
digesters

• Commission/Member 
States to set out long-
term policy framework 
that supports 
biomethane gasification, 
while also targeting 
continuous cost 
reductions to minimise 
societal costs

• Industry to invest in 
commercial scale 
gasification plants (200 
MW+) 

• Commission should set 
out a clear and 
sustainable approach to 
using crops for 
biomethane

• Test implementation of 
sequential cropping in 
more temperate parts of 
Europe

• Conduct large-scale 
training and awareness-
raising programmes 

Mobilise waste and residue 
feedstocks

Demonstrating & 
implementing sequential 

cropping

Continued technology 
innovation

Investing in commercial scale 
gasification plants

TBC whether we want to include a slide 
such as this – it partly overlaps with the 

second webinar (Action Plan)



www.gasforclimate2050.eu

For more information:

Jan Cihlar 
jan.cihlar@guidehouse.com

Download the PDF:

Matthias Schimmel
matthias.schimmel@guidehouse.com

Martijn Overgaag
martijn.overgaag@guidehouse.com

Let’s see who we include: I should be 
included.  



[REPowerEU 
slides] –
separator maybe 
not needed (?)



Time to act now

©2022 Gas for Climate, all rights reserved38

This action plan
• Targets the “how to implement” REPowerEU for renewable 

gases 

• Specific actions targeting supply and market,  funding and 
permitting, and, infrastructure

• Recent analyses by Gas for Climate and the continued work on 
the European Hydrogen Backbone have shown that an 
acceleration of renewable gas uptake is feasible

• Existing EU energy and climate policies are not sufficient to 
speed-up renewable gas uptake

• FF55 and REPowerEU are steps in the right direction but need 
to be substantiated with prompt actions to become reality

Placeholder – probably 
need a variation of this 

on Biomethane



High dependency on Russian energy 
imports
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Gas import as % 
of total EU consumption

Oil import as % 
of total EU consumption

Coal import as % 
of total EU consumption

CYL0



Slide 39

CYL0 I changed the colour and data order of the original pie charts to emphasize the key argument and make them easier to read. 
Pls let me know if it works better for you
Chia-Yu Lin, 2022-08-12T14:01:01.815

CYL0 0 What I changed: 
Bright colours like yellow can draw the attention better than others, thus I apply yellow to Russia. I also change the data order 
to descending so ppl can understand what are the major import sources without sorting it themselves
Chia-Yu Lin, 2022-08-12T14:01:34.993



Diversification of gas supply is needed
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→ Russia has the highest pipeline capacity 
supply Europe with 155 bcm of natural 
gas every year

→ Increasing LNG imports is not a viable 
short-term solution 

→ Rapid scale-up of green hydrogen and 
biomethane is needed to replace 
Russian gas imports



Rising prices for natural gas make 
renewable gases cost competitive
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→ Gas prices have increased sixfold
from €35/MWh to around 
€270/MWh between July 2021 and 
August 2022

→ Biomethane production costs are 
competitive, ranging from €50-
€90/MWh depending on feedstock 
and plant scale

Price EU natural gas (TTF)

Biomethane high/low

Natural gas price & biomethane 

production costs (€/MWh)

350

300

250

200

150

100

50

0

90

CYL0



Slide 41

CYL0 update with new gas price
Chia-Yu Lin, 2022-08-25T09:23:22.829


