
SUPEERA workshop 
Bringing research and industry closer: 

accelerating innovation and uptake 

of biomethane

Bologna, Italy , 07.06.2023

→The workshop is in hybrid mode (recorded)

→Do not turn on your microphone and camera during the event; you

only might be requested to do so during the Q&A session

→Please send your questions via chat to all organisers 

→The recording of the webinar and the PPT will be circulated shortly 

after
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AGENDA (speakers) 1/2

09:00 Welcome and objective of the workshop - Ivan Matejak, Coordinator of SUPEERA, European Energy Research 
Alliance (EERA)

09:15 Keynote presentation - Maria Georgiadou, European Commission, Directorate-General for Research and 
Innovation, and Biomethane Industrial Partnership Task Force 5.

Collaboration between Research and Industry for identifying R&I needs to accelerate biomethane production

09:35 R&I to accelerate biomethane production through gasification from the industry perspective  - Marion Maheut, 
Engie 

09:50 R&I to accelerate biomethane production through upgrading of anaerobic digestion biogas from the industry 
perspective – Luisa Brega, Prodeval

10:05 R&I for efficient and cost-effective production of biomethane through thermochemical technologies - Francisco 
Girio, The National Laboratory of Energy and Geology (LNEG)

10:20 R&I to unlock feedstock potential for biomethane production - Myrsini Christou, Centre for Renewable Energy 
Sources and Saving (CRES) and EERA Bioenergy

10:35 Panel discussion and Q&A - Berta Matas Güell, SINTEF

11:05 Coffee Break
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AGENDA (speakers) 2/2

Cross-sectorial dialogue to facilitate the biomethane market deployment

11:30 Removing Technical Barriers to Biomethane Standardisation  - Erik Büthker, TotalEnergies and European 
standardisation committee for biomethane, CEN PC 408 

11:45
Sustainability in technical, economic, and environmental terms - Marlies Hrad, University of Natural Resources 
and Life Sciences Vienna (BOKU)

12:00 Policy framework to facilitate biomethane market development - Giulia Cancian, European Biogas Association 
(EBA)

12: 15 Social acceptance in socio-political and community dimensions - Myriam Röder, Aston University 

12: 30 Panel discussion and Q&A  – Moderator,  Myrsini Christou, Centre for Renewable Energy Sources and Saving 
(CRES) and EERA Bioenergy

13:00 Light lunch
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Welcome and 

objective of the 

workshop

Ivan Matejak, EERA, 

Project Coordinator
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SUPEERA supports the SET-Plan and 

the Clean Energy Transition
We...

→ Facilitate the coordination of the research community

→ Accelerate innovation and uptake by industry

→ Provide recommendations on policy

→ Promote the SET-Plan and the Clean Energy Transition

We connect the dots.
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OBJECTIVES of the:

PROJECT ACTIVITY: 

- Promoting and establishing a dialogue between 
industry and energy experts (including SET Plan 
IWGs, European industrial organisations & related 
platforms);

- Analysing the proposed energy measures in the 
NECPs and LTSs; 

- Defining pathways covering different realities in 
terms of maturity & regional coverage;

- Delivering sectorial, cross-sectorial and systemic 
recommendations on R&I priorities; supporting 
uptake of new technologies by the industry

WORKSHOP: 

- Update on selected Bioenergy pathway

- Present and discuss key findings of initial 
analysis of NECPs and national & EU initiatives;

- Focus on relevant cooperation 
practices/experiences (esp. research-industry) 
to facilitate innovation & market uptake;

- Consider preliminary recommendations & their 
possible replicability in other countries;

- Follow up on series of workshops
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The SET Plan & NECPs as  

tools for EU-wide 

collaboration on R&I 

(new priorities of low carbon

technologies)

Ivan Matejak, 

SUPEERA Coordinator
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Need for R&I coordination → Integrated SET Plan (2008; 
2015; 2023)

Climate emergency → European Green Deal  (2019)

COVID emergency →Recovery Plans (2021)

Energy emergency  → REPowerEU (2022)

Dynamism of R&I in the EU energy transition

Competitiveness emergency → Green Deal Industrial Plan 
+ ? (2023, 2024…)
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• Joint gas and H2

purchases

• LNG investment

• 45% of RES in the mix

• 35 bcm of biomethane

• 600 GW solar PV

• 480 GW wind

• 10 MT of renewable H2 produced in the EU

• 10 times larger electrolyser manufacturing

• 15% reduction in gas demand

• 35 bcm gas saving in industry

• 200 bln € in diverse CET infrastructure

• 200 bln € in green H2 

• 10 bln € in LNG

REPowerEU
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2020 2030 2040 2050

Role of implementation

Role of innovation

A decade for the large-
scale installation of 
consolidated technologies

Two decades to develop, demonstrate, test and 
implement new technologies and solutions

A new role for research: facilitating REPowerEU implementation

Link: EERA REPowerEU Manifesto

https://www.eera-set.eu/index.php?option=com_attachments&task=download&id=928:EERA_REPowerEU_Manifesto_Final
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The political reaction 

beyond REPowerEU: EC’s 

Green Deal Industrial Plan

Launched on 1st Feb 23

Largely a reaction to the US 
I.R.A (package of $369 bn for 
climate measures)

• Net Zero Industry Act → simplified regulatory framework for 
production of “net-zero” products; criteria for net-zero supply chain 
projects of “strategic interest”

• Critical Raw Materials Act → EU’s access to minerals, metals critical for 
net-zero technologies

• Electricity Market Design Reform → shield households and businesses 
from high energy prices, increase resilience, accelerate the clean energy 
transition

PREDICTABLE AND SIMPLIFIED REGULATORY ENVIRONMENT

• Changes to the EU state aid rules to unlock public national financing 
and increase the volume of EU funding for net-zero technologies

FASTER ACCESS TO SUFFICIENT FUNDING

• Net-Zero Industry Academies to upskill, re-skill the workforce and 
facilitate the access of third-country nationals to EU labour markets in 
priority sectors

ENHANCING SKILLS

• Development of EU’s Free Trade Agreements, protection of the EU 
market from unfair trade, creation of Clean Tech/Net-Zero Industrial 
Partnerships and a “Critical Raw Materials Club”

OPEN TRADE FOR RESILIENT SUPPLY CHAINS
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Net-Zero Industry Act (NZIA) – Technologies concerned

The NZIA addresses technologies that will make a significant contribution to the decarbonization. Among those, 

advanced technologies to produce energy from nuclear processes with minimal waste from the fuel cycle, small 

modular reactors, and related best-in-class fuels.

Only a set of specific technologies  - the “strategic net-zero technologies” (below) - will receive particular support: 

these will be also subject to the 40% domestic production benchmark (no target) – commercially available / good 

potential for rapid scale-up.
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Call for action: IPCC 6th assessment synthesis 
To keep the 1.5°C limit, emissions need 
to be reduced by at least 43% by 2030 
compared to 2019 levels, and at least 60% 
by 2035

Public and private finance flows for fossil 
fuels are still greater than those for 
climate adaptation and mitigation

Needed: substantial reduction in overall 
fossil fuel use, minimal use of unabated 
fossil fuels, use of CCS in the remaining 
fossil fuel systems; energy conservation 
and efficiency; greater integration across 
the energy system

Viability of humanity living within 
planetary boundaries depends on actions
we’ll take in the next seven years





The role, the EU perspective and R&I 
policies for biomethane in Europe

Dr Maria Georgiadou 

Senior Expert 

European Commission

DG Research and Innovation

EUBCE 2023 - Delivering on REPowerEU: bringing research and industry closer to accelerate innovation and 

uptake of biomethane – 07 June 2023, Bologna, Italy



REPowerEU Plan COM(2022) 230 final

NOT LEGALLY BINDING

Pillar I- Energy savings

Pillar II – Diversification
of energy supplies

• Increased energy efficiency target from 9 to 13%

•Secured LNG imports and higher pipeline gas deliveries

•EU Energy platform for voluntary common purchases of gas, LNG, and hydrogen

•EU Energy External Engagement Strategy build long-term partnerships with suppliers

Pillar III – Accelerate 
roll-out of renewable 

energy

• Increased RES target from 40 to 45% - massive scaling-up and speeding-up of renewable energy in power generation, industry,

buildings, transport

•EU solar strategy to double PV capacity in 2025, install 600 GW in 2030

•EU solar rooftop initiative with legal obligation for all types of new buildings

•Double rate of deployment for heat pumps, integrating geothermal and solar thermal in district and communal heating

•Speed up permitting for major renewable projects, and include in the Renewable Energy Directive recognizing renewable energy

as an overriding public interest

•Hydrogen Accelerator for production, infrastructure and storage

•10 Mt domestic production and 10 Mt imports in 2030 to to replace natural gas, coal and oil

•2 Delegated Acts on definition and production of renewable hydrogen

•200 million €additional to support Hydrogen Valleys

•Complete first Important Projects of Common European Interest by summer

•Bio methane Action Plan to double the EU bio methane production to 35 billion m3/y by 2030

•Bio methane Industrial Alliance

•Financial incentives to increase production, also through Common Agricultural Policy

•R&I support to innovative technologies

•Decarbonize industry by accelerating the switch to electrification and renewable hydrogen

•EUR 225 billion already available in loans under the RRF

•R&I for materials, circularity, bio methane innovative production, solar flagship, hydrogen valleys, Cities Mission, regulatory 

sandboxes





Biomethane Industrial Partnership

NOT LEGALLY BINDING



Built the industrial capacity for the clean technologies that make up the Green Deal

The Green Deal Industrial Plan

NOT LEGALLY BINDING



Scale up in the EU net-
zero technology 
manufacturing to provide 
at least 40% of its 
annual deployment 
needs for strategic net-
zero technologies by
2030

Simplifying the regulatory framework for net-zero technologies

Scaling up manufacturing of net-zero technologies

Fostering competitive and resilient European net-zero industry

Strategic net-zero 
technologies that are 
commercially available 
or soon to enter the 
market, and have 
significant potential for 
rapid scale-up

Solar photovoltaic and solar thermal

Onshore wind and offshore renewables

Batteries and storage

Heat pumps and geothermal energy

Electrolysers and fuel cells

Sustainable biogas/ biomethane

Carbon capture and storage

Grid technologies

Other net-zero
technologies are also
supported

Sustainable alternative fuels technologies

Advanced technologies to produce energy from nuclear processes, small modular reactors, related best-in-class fuels

Actions to stimulate 
investment into net-zero 
technologies

Net-Zero Strategic Projects Priority projects essential for reinforcing the resilience and 
competitiveness of the EU net-zero industry

CO2 injection capacity target CCS projects, notably by enhancing availability of CO2 
storage sites

Facilitating access to markets Sustainability and resilience criteria in procurement 
procedures and auctions of renewables

Enhancing skills Net-Zero Industry Academies for training and education

Cutting red tape and accelerated permitting Lower administrative burden and simpler and faster 
permitting notably for strategic projects

Attracting investment Net-Zero Europe Platform and Hydrogen Bank

Innovation Regulatory sandboxes for innovation

EU Net-Zero Industry Act: Making EU the home of clean tech industries

NOT LEGALLY BINDING



• Coordination of existing financing mechanisms

• Net-Zero Europe Platform: MS, EC, relevant financial institutions discuss private funding, 

investment needs and existing financial instruments and EU funds

• EIB and other InvestEU implementing partners to scale up support to investment in the 

net-zero industry supply chain, including via setting up of blending operations

• Private investment by companies and financial investors essential

• Public support, including State aid providing possibilities to crowd-in private investments 

and new rules allow flexibility for MS to grant aid to speed up and simplify investments, 

while limiting distortions to the Single Market and preserving cohesion objectives

• Recovery and Resilience Facility, InvestEU, Cohesion policy Programs, Innovation Fund

• European Sovereignty Fund, a structural instrument building on the experience of 

coordinated multi-country projects under the Important Projects of Common European 

Interest and seek to enhance all Member States' access to such projects

Financing of net-zero industry



• Commission requested to regularly review the list of feedstock in Parts A and B of Annex

IX of RED II with a view to adding feedstock to the Annex if they meet criteria in the third

subparagraph of Article 28(6)

• Public consultation texts- DA not Adopted

Part A : to add among others

• Non-food crops grown on severely degraded land, not suitable for food and feed 

crops.”.

Part B : to add among others

• Intermediate crops, such as catch crops and cover crops that are grown in areas 

where due to a short vegetation period the production of food and feed crops is 

limited to one harvest and provided their use does not trigger demand for 

additional land and provided the soil organic matter content is maintained.”

Delegated Act to RED II: Update of list of sustainable 
biofuel feedstock



The contribution of EU Research & Innovation to the REPowerEU objectives

NOT LEGALLY BINDING



EU publication

➢ https://op.europa.eu/en/publication-
detail/-/publication/c4651f9b-eaf2-
11ed-a05c-01aa75ed71a1/language-en

➢ video Innovative Biomethane for 
REPowerEU – A Cordis info Pack –
YouTube

➢💡 How can the #EU reduce its... -
EU Science & Innovation | Facebook

➢ https://twitter.com/EUScienceInnov/stat 
us/1655551077368963074?s=20

➢ https://twitter.com/HorizonEU/status/16 
57314740698243073?s=20

https://op.europa.eu/en/publication-detail/-/publication/c4651f9b-eaf2-11ed-a05c-01aa75ed71a1/language-en
https://www.youtube.com/watch?v=Tf3J4fZ_Hh0
https://www.facebook.com/EUScienceInnov/posts/pfbid0361RfnfCmmHD84nLHYgTWrNxLEGaRf52Tj57Zcdxg32seg7GU9PWBH1yxVqUAatL1l
https://www.youtube.com/watch?v=Tf3J4fZ_Hh0
https://www.facebook.com/EUScienceInnov/posts/pfbid0361RfnfCmmHD84nLHYgTWrNxLEGaRf52Tj57Zcdxg32seg7GU9PWBH1yxVqUAatL1l
https://twitter.com/EUScienceInnov/status/1655551077368963074?s=20
https://twitter.com/HorizonEU/status/1657314740698243073?s=20












Renewable Fuels

Advanced  
biofuels

Synthetic 
renewable fuels

Microalgae and 
direct solar 

fuels

Intermediate  
bioenergy 
carriers

Bioenergy

Biomass heat
and CHP 

including cc

Biogenic flue 
gases carbon

fixation

Energy systems, 
grids & storage

Renewable
gases, other

than H2 or CH4

International

Integrated 
energy-driven  
bio refineries

Africa

Cross -cutting

Renewable 
Energy Valleys

Emerging 
renewable

energy
technologies

Market up take
measures

Other actions

Study advanced
biofuels

industrial
capacity

InvestEU  
blending

including SAF

Horizon Europe Work Programme 2023-2024
Cluster 5 Climate Energy and Mobility, Destination Sustainable, secure and competitive

energy supply, Renewable Energy

The European Green Deal REPowerEU:

NOT LEGALLY BINDING



Renewable  
Fuels

HORIZON-CL5-2023-D3-01-06 Demonstration of advanced 
biofuel technologies for aviation 
and/or shipping

IA, 9 M per project, opens 13 
December 2022, closes 30 March
2023) Closed

HORIZON-CL5-2023-D3-01-07 Demonstration of synthetic 
renewable fuel for aviation and/or 
shipping

IA, 9 M per project, opens 13 
December 2022, closes 30 March
2023) Closed

HORIZON-CL5-2023-D3-02-07 Development of next generation 
advanced biofuel technologies

RIA, 4 M per project, opens 4 May 
2023, closes 5 September 2023

HORIZON-CL5-2024-D3-01-03 Demonstration of improved 
intermediate renewable energy 
carrier technologies for transport 
fuels

IA, 10 M per project, opens 12
September 2023, closes 16 January
2024

HORIZON-CL5-2024-D3-02-02 Development of next generation 
synthetic renewable fuel 
technologies

RIA, 3 M per project, opens 17 
September 2024, closes 21 January
2025

HORIZON-CL5-2023-D3-02-08 Development of microalgae and/or 
direct solar fuel production and 
purification technologies for 
advanced aviation and /or 
shipping fuels

RIA, 4 M per project, opens 4 May 
2023, closes 5 September 2023

HORIZON-CL5-2024-D3-01-04 RIA, 4 M per project, opens 12 
September 2023, closes 16 January
2024

Improvement of light harvesting and 
carbon fixation with synthetic 
biology and/or bio-inspired/ 
biomimetic pathways for renewable 
direct solar fuels production

NOT LEGALLY BINDING



Bioenergy HORIZON-CL5-2023-D3-02-01 Development of near zero-
emission biomass heat and/or CHP 
including carbon capture

RIA, 4 M per project, opens 4 May 
2023, closes 5 September 2023)

HORIZON-CL5-2024-D3-01-05 Development of carbon fixation 
technologies for biogenic flue 
gases

RIA, 4 M per project, opens 12 
September 2023, closes 16 January
2024

Energy systems, 
grids and storage

HORIZON-CL5-2023-D3-03-02
Integration of renewable gases, 
other than hydrogen or methane, 
and which have not access to gas 
grids and interfacing with 
electricity and heat sectors

IA, 6 M per project, opens 4 May
2023, closes 10 October 2023

International
HORIZON-CL5-2024-D3-02-03 Development of smart concepts of 

integrated energy driven bio-
refineries for co-production of 
advanced biofuels, bio-chemicals 
and biomaterials

RIA, 3.5 M per project, opens 17 
September 2024, closes 21 January
2025

HORIZON-CL5-2023-D3-02-16 Accelerating the green transition
and energy access in Africa

IA, 5 M per project, opens 4 May 
2023, closes 5 September 2023

Cross- cutting

HORIZON-CL5-2024-D3-01-10 Next generation of renewable 
energy technologies

RIA, 3 M per project, opens 12 
September 2023, closes 16 January
2024

HORIZON-CL5-2024-D3-02-10 Market Uptake Measures of 
renewable energy systems

CSA, 2 M per project, opens 17 
September 2024, closes 21 January
2025

HORIZON-CL5-2023-D3-01-01 Renewable Energy Valleys to 
increase energy security while 
accelerating the green transition in 
Europe

IA, 20 M per project, opens 13 
December 2022, closes 30 March
2023 Closed

Other actions Study on how to mobilize 
industrial capacity building for 
advanced biofuels

other action, 0.5 M, 2nd quarter 2023

Contribution to InvestEU blending 
operation under the Green 
Transition product (including 
Sustainable aviation fuels)

Indirectly managed action through
EIB, 100 M, as of 1st quarter 2023
and 1st quarter 2024

NOT LEGALLY BINDING



• 30+ Countries: EU MS + ACs + International Partners, 50+ Funding Partners Funding Agencies & Ministries,13 Coordination 

Units, Coordinators: Austrian Ministry of Climate Action Swedish Energy Agency ,

• Annual Joint Calls for RTDI Projects 100 – 130 Mio €/a2021 – 2027

• 10 Call modules

1. Direct current (DC) technologies for power networks

2. Power production technologies, storage and system integration

3A/3B. Advanced renewable energy technologies for power production

4. Carbon capture, utilisation, and storage (CCUS)

5. Hydrogen and renewable fuels

6. Heating and cooling technologies

7. Geothermal energy technologies

8. Integrated regional energy systems

9. Integrated industrial energy systems

10A/10B. Clean energy integration in the built environment

CET Partnership Joint Call 2023

Joint Call 2023 - Call launch event 
13 September 2023 Public - online



EU Publications

https://op.europa.eu/en/publication-
detail/-/publication/c4651f9b-eaf2-
11ed-a05c-01aa75ed71a1/language-en

https://op.europa.eu/en/publication-detail/-/publication/c4651f9b-eaf2-11ed-a05c-01aa75ed71a1/language-en


• Horizon Europe Info Days – Cluster 5

Destination 3: Renewables (general topics) / Bioenergy / CCUS

https://research-innovation-community.ec.europa.eu/events/6wKEl7CncTdqVAWmeWEASd/programme

• Horizon Europe Work Programme 2023-2024

8. Climate, Energy and Mobility

https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-8-climate-energy-and-

mobility_horizon-2023-2024_en.pdf

Useful links

https://research-innovation-community.ec.europa.eu/events/6wKEl7CncTdqVAWmeWEASd/programme
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-8-climate-energy-and-mobility_horizon-2023-2024_en.pdf


© European Union 2021

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not owned by the EU, permission may need to be sought directly from the respective right holders.
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Thank you!

#HorizonEU

http://ec.europa.eu/horizon-europe

DG Research and Innovation: @EUScienceInnov @EU_H2020 

https://www.facebook.com/EUScienceInnov/

0

http://ec.europa.eu/horizon-europe
http://www.facebook.com/EUScienceInnov/
http://www.facebook.com/EUScienceInnov/


SUPEERA workshop 

Session 1 - Collaboration between research 

and industry for identifying R&I needs to 

accelerate biomethane 

production

Bologna, Italy , 07.06.2023
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Demonstrating hybrid 
biomethane production 
from biomass

EUBCE-2023, Bologne, 

June 2023

Francisco Gírio
President of the Board of CoLAB BIOREF

Hybrid Biomethane Production from 
Integrated Biomass Conversion
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Biogas: the European market (current status) 

• The biogas production in Europe in 2020 was 159 TWh (~15.0 bcm of 
energy).

• It represents ~4.0% of the gas consumption of the EU.

• Biogas production has stagnated over the past few years (2016-
2020) ~158 TWh

• The European biogas market is clearly dominated by 
Germany (59%), followed by Italy (19%) and the UK 
(17%).
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BIOGAS PRODUCTION IN 2020 – TOP 4 COUNTRIES
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Biomethane: the European market (current status) 

Biomethane production in the EU (32 TWh or
3 bcm) differs significantly between countries

• Unlike biogas, biomethane production shows a continuous
growth in recent years (particularly 2016-2020).

• Note that the share of biomethane/biogas production is 0,20.
This means that 80% of 2020 biogas produced was used for
electricity purposes.
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Biogas & biomethane production
(2020)

In: European Biogas Association. EBA Statistical Report 2021. (2021)

RePowerEU

Target to reach 35 bcm of 
biomethane by 2030 in EU, 

which is more than 10X the 2020 
values in EU (32 TWh or 3 bcm)
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4.6% in

2020

11% in

2030

30 – 40%

2050

• Current biogas & biomethane
production (191 TWh) can cover 4.6%
of EU gas demand.

• In 2050, biogas & biomethane
production potential is ~1015 TWh,
which can cover 30 – 40% of the NG
demand by 2050.

• The remaining part could be
covered with green H2.

Biogas & Biomethane: potential in Europe

• In 2030, biogas & Biomethane production
potential is ~375 TWh.

• It can represent ~11% of the NG demand by
2030.
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Evolution of upgrading technologies for biomethane 

production in Europe

Number of new biomethane plants implemented 
in the last decade

The leading upgrading technology in Europe 

has been changed over the last decade.

• Up to 2013:

• water scrubbing,

• chemical absorption

• PSA

were the dominant upgrading technologies

• From 2014 onward:

• Membrane separation

• Cryogenic separation

• Water scrubbing

• From 2020, PSA did increase.



⚫ Distribution grid ⚫ Transport grid   ⚫ Not connected   ⚫

Unknown

Biomethane injection to the Natural Gas (NG) grid plants 

(2020)

75

• The connection to the distribution NG grid is the preferred choice

in Austria, Denmark, Estonia & France.

• While Germany & Italy have more plants connected to the

transport grid.

• In Sweden and Norway, the gas grid infrastructure is limited,

therefore biomethane production takes place largely off-grid.

47%

20%

10%

23%

Distribution Grid

Transport Grid

Not connected

Unknown

BIOMETHANE PLANTS OVERVIEW (2020)

• Most of the European biomethane plants 

(47%) are connected to the NG 

distribution grid.

• 20% are to connected to the NG transport 

network.



Biomethane in the transportation sector (Bio-CNG & Bio-LNG)

76

• Biomethane plants also have the option of

producing on-site Bio-CNG or Bio-LNG (off-

grid), which can be delivered to a filling

station or transported to its final end-

users.

• Bio-CNG production in Europe is expected

to increase steadily.

• In 2021, there were 118 Bio-CNG plants

(~12% of the total biomethane plants).

• Sweden (68), Finland (21) & Norway (14)

are the larger Bio-CNG producers.
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Biomethane in the transportation sector (Bio-CNG & Bio-LNG)
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• The number of Bio-LNG plants in Europe

has significantly increased since 2018.

• There were 8 active plants in 2020, which

increased by 3 times in 2021 (1.2 TWh/y).

• According to EBA estimates, this number is

expected to increase rapidly in the coming

years (~78 plants; 10.6 TWh/y for 2023).

• Germany, Italy & the Netherlands are

expected to dominate the Bio-LNG market

in the forecast period.

OFF-GRID BIO-LNG PRODUCTION 

(2018-2021)
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Bio-LNG plants number Bio-LNG production (TWh/year)
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• Most production occurs via AD biogas production and upgrading, however there are,

• Operational problems due to process instability

• Inhibition and feedstock limitations (lignocellulosic feedstocks use is not straightforward)

• Rigid and complex process operation and in general, CO2 stream is flared

• AD leads to low biogas productivity (days instead of hours)

• Gasification is an alternative that needs to be widely implemented

• Sustainable biomass feedstocks are larger

• Much higher productivity at similar energy efficiency (62-65% )

AD vs. Gasification Technologies for 
Biomethane



Project HYFUELUP

• HORIZON-CL5-2021-D3-02-016: Innovative biomethane production as an 
energy carrier and a fuel

• Innovation Action (IA)

• TRL: Activities are expected to achieve TRL 6-7 by the end of project

• Project budget: 11.6 M€ with an EU contribution of 10.3 M€

• Expected outcome: Complete plant validation and first liquified 
biomethane offtake from gasification technology expected in 2026

• Starting date: Nov 1st, 2022  (4 yrs)
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Project HYFUELUP – Consortium
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Coordinator: BIOREF – Collaborative Laboratory for Biorefineries, Portugal
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• solid particles;
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Project HYFUELUP - Concept and Goals
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• Demonstrate an innovative pathway for the efficient and cost-effective production of biomethane in 

industrial environment.

• Deploy a first-of-its-kind value chain for biomethane production using low-grade biomass residues 

and sludge digestate from AD plants.



•Retrofitting of an existing CFB 
gasifier

•Biomethane production 
capacity: 500 kWth LHV or 50 m3/h 
or  36 kg/h

Tondela (Viseu) 
Portugal

Biomass 
feed

CFB 
Gasifier
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Project HYFUELUP – Main Demo site
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Advances and innovations I (expected)

• Broad technological concept via advanced gasification

• Expanded lignocellulosic crop supply for biomethane

• Diversification of feedstocks using low-grade wastes (digestate)

• Flexible operation with fewer steps

• In-situ CO2 sorption/capture: enhanced carbon efficiency (from 65

to >71% as HHV)

• All CO2 in flue gas is potentially converted into CH4.
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• Hybrid/adaptable operation mode in the same reactor (avoids

downstream CO2 separation)

• Flexible H2 addition following availability and needs

• Complete deployment value chain will be demonstrated

• Accelerating energy transition in the EU and increasing sustainability in

the transport and energy sector

• Reducing GHG emissions and improving competitive sustainable growth

• Replication is expected Europe-wide

Advances and innovations II (expected)
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your attention
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Francisco.girio@lneg.pt



R&I to unlock feedstock potential 
for biomethane production

Myrsini Christou 

Head of  Biomass Department

Centre for  Renewable Energy Sources and Saving (CRES)

EUBCE 2023 Bologna 5-9 June 2023



Feedstock for biomethane production in Europe
Highlights

• A clear trend towards 
agricultural residues, 
manure and plant residues 
and -to a lesser extend-
sewage sludge and organic 
municipal solid waste.

• Monocrops (maize mostly in 
Germany) are gradually 
withdrawn from 2017 
onwards

Source: EBA Statistical Report 2022



Feedstock for biomethane
production in Europe

Highlights

• High country variation

• In several countries, there is one 
dominant feedstock type 

• Agricultural residues clearly 
dominate the biogas market in 
Cyprus, Denmark, Greece and 
Luxembourg 

• Monocrops dominate in Croatia, 
Serbia and Slovakia

• In Germany agricultural residues 
and energy crops dominate the 
biogas market in equal terms

• Sewage sludge mainly used in 
Norway, Switzerland, Sweden, 
Belgium

• Industrial wastes used in Poland, 
Sweden, Ukraine, Belgium, Norway.

Relative use of different feedstock types for biogas production in selected 
European countries in 2021 Source: EBA Statistical Report 2022



For anaerobic digestion:

Key feedstocks by 2030 and 2050

✓ Manure: 33% - 19%

✓ agricultural residues: 25% - 17%

✓ sequential cropping: 21% - 47%

✓ industrial wastewater contributes over 10% of the
potential in both 2030 and 2050.(Source: A Gas for Climate report, July 2022)

Source: EBA Statistical Report 2022



For thermal gasification:

Key feedstocks by 2030 and 2050:

✓ forestry residues and wood waste,

More biomethane potential can be unlocked

✓ by looking at additional feedstocks (e.g. biomass
from marginal or contaminated land and seaweed,

✓ technologies (e.g. HTL of wet feedstocks, including
organic wastes and residues).

Source: EBA Statistical Report 2022

(Source: A Gas for Climate report, July 2022)



Problems R+I Recommendations
 Lots of solid manure available, with high 

energy content but difficult to handle

 Slurry is easy to handle but low energy 
content

 Solid biomass difficult to handle but with 
high gas potential (for example farm yard 
manure/deep litter, straw, grass, vegetable 
waste)

 Pre-treatment of the solid manure and 
similar waste streams before entering the 
digester

▪ Ensiling of chopped straw

▪ Briquetting of straw

▪ Pressure cooking

 Maize silage no longer acceptable at large 
scale

 R&I on new non-food energy crops and 
sustainable growing techniques



R&I in growing crops
 Sequential cropping (a) (double, triple etc; i.e BIOGASDONERIGHT concept, BECOOL, BIKE projects, 

intercropping (b) (raw, patch, strip, etc)

 Minimal/low tillage

 Growing perennial crops

 Growing crops (annual, perennial) on marginal lands (i.e projects MAGIC, MIDAS) for land phytoremediation (i.e
projects GOLD, PHY2CLIMATE, CERESIS, FORTE, GRACE,)



The BiogasDoneRight concept



The BECOOL project

• Wheat grain yields were not affected by the rotations, apart from R5 where they were the highest, in all environments

• Maize grain yields were not affected by the rotations in all environments

• R2 and R5 rotation resulted in highest biomass yields in Italy and Greece, while in Spain R3 was on top

A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M

C

R1

R2

R3

R4

Sunn HempWheat

Wheat

R5 Sunn Hemp Wheat Sunn HempWheat Sunn HempWheat Sunn HempWheat

Wheat

Maize Hemp Wheat Sunn Hemp Maize Hemp

Wheat

Maize Kenaf Wheat Sunn Hemp Maize Kenaf

Wheat

Maize Fiber sorghum Wheat Sunn Hemp Maize Fiber sorghum

Wheat

Maize Sunn Hemp Wheat Sunn Hemp Maize Sunn Hemp

Maize Wheat Maize

2017 2018 2019 2020 2021 2022

The integrated cropping systems including food and lignocellulosic crops are: green: food crop
orange: energy legume
blue: energy crop



Advantages Disadvantages

• Enhanced soil fertility and higher 
yields. 

• Required higher levels of farm 
organization and farmer skills.

• Improved soil structure and 
maintenance of long-term 
productivity and organic matter

• Increased need of diversified 
agricultural equipment and 
agricultural supplies.

• Longer period of land cover with 
subsequent lower erosion.

• Reduced land availability for the 
most profitable crop.

• Reduced use of agricultural inputs 
such as agrochemicals and synthetic 
fertilizers.

• Unfamiliarity of farmers with 
several crop rotations’, cultural 
and management requirements.

• Diversified production with greater 
market opportunities and lower 
economic and climatic risks.

• The fact of having to keep 
scheduled crop sequences leaves 
no choice to farmers to select 
crops contingently.

• Increased biodiversity and less 
monotony of the landscape.

• Time-diluted farming activities.

96

Source: Zegada-
Lizarazu and Monti . 
Energy crops in 
rotation. A review. 
Biomass and bioenergy 
35 (2011), 12-25.



Marginal lands from                       project 

• In total 29% of the agricultural area is marginal inEU-27 & UK. The most common are rooting limitations (12% of the 
agricultural land), adverse climate (11%) and excessive soil moisture (8%)

• Suitability maps for a large number of non-food crops https://magic-h2020.eu



Highlights
✓ A clear trend towards: 

➢ agricultural residues, manure and plant residues for biomethane production

➢ AD-based biomethane at present, gasification expected to progress fast from 2030 to 2050

✓ High variation of feedstock across technologies and countries

✓ R+I needs also vary across technologies and countries

➢ On technologies: focus on 

▪ solid biomass pre-treatment

▪ gasification

➢ On feedstock: focus on 

▪ sequential cropping, minimum tillage,

▪ use of marginal lands, perennial crops

▪ phytoremediation of soils, soil health



For further reading:

https://www.becoolproject.eu/
https://magic-h2020.eu/
https://www.gold-h2020.eu/
https://www.bike-biofuels.eu/the-project/
https://www.midas-bioeconomy.eu/

Thank you for your attention!

More info:
Myrsini Christou mchrist@cres.gr

mailto:mchrist@cres.gr
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Research/industry collaboration for 
identifying r&i needs to accelerate 
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Moderator: Berta Matas Güell

EC – DG RTD & Task Force 5, 

BIP Europe

Maria Georgiadou

Engie Marion Maheut

Prodeval Luisa Brega

LNEG Francisco Girio

CRES & EERA JP Bioenergy Myrsini Christou
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Removing Technical Barriers to Biomethane 
Standardisation

SUPEERA Workshop on bioenergy - 7th June, Bologna

Erik Büthker, Chairman CEN TC 408, Business Developer, TotalEnergies 

Gas Mobility



There are no technical barriers, Standards are available !!!

SUPEERA Workshop on bioenergy - 7th June, Bologna104

• EN 16723-1 : 2016
- Part 1: Specifications for biomethane for injection in the 

natural gas network
• EN 16723-2 : 2016

- Part 2: Automotive fuels specification
• TR 17238: 2018

- Limit values for contaminants in biomethane based on 

health assessment criteria
• Cooperation with ISO

- Determination methods: Halogenated compounds, 

ammonia, terpenes, silicon content

- EN ISO 2613: 2023 silicon content of bio methane

- EN ISO 23306:2020 specification of LNG as fuel for 

maritime applications

CEN TC 408 
Natural gas and biomethane 

for use in transport and 

biomethane for injection in the 

natural gas network 

Chair: 

Erik Büthker: 

TotalEnergies

Secreteriat: 

Christophe Erhel: 

Francegaz

Published standardsCommittee



Background of the establishment TC 408 

SUPEERA Workshop on bioenergy - 7th June, Bologna105

CEN/TR 17238:2018 

Technical Report 

Health criteria

European

Committee



• It is a national standard 

without alteration

What is the status of these standards

SUPEERA Workshop on bioenergy - 7th June, Bologna106



Biomethane trace components and their potential 

impact on European gas industry

SUPEERA Workshop on bioenergy - 7th June, Bologna107

GERG research program



SUPEERA Workshop on bioenergy - 7th June, Bologna108



Maximum hydrogen content 

- Impact on steel cylinders, limited to 2 % for CNG vehicles

Maximum sulpher content

- Impact on catalitic converter and vehicle performance

Maximum silicon content

- Impact on industrial boilers 

- Impact on heavy duty engines

- No impact with the current limit values in the standard (0,3 mg Si/m3) 

Maximum oxygen content

- Impact on underground storages

On going research

SUPEERA Workshop on bioenergy - 7th June, Bologna109

Oxygen sensor 

pre-catalyst after 

600h



For producers of biomethane clear production specifications are set.

• In the update of the standard 

- The specifications will depend upon the source of bio methane

- The new developed testmethods dedicated for biomethane will be included

For the gasoperators clear acceptance criteria for bio methane are set

- Specifications for injecting biomethane into the grid are clear

• In the update of the standard 

- The new developed testmethods dedicated for biomethane will be included

- Ongoing discussion about oxygen content in underground storage

• Where to remove the oxygen, during production or when injecting it into underground storage facility

Impact of the standard

SUPEERA Workshop on bioenergy - 7th June, Bologna110



• The Gerg research program will give clarity on the discussion points

• Based upon the outcome of the Gerg research program proposals will be made to update the 

biomethane standards 

• Update of the standards

- Update the new developed test methods dedicated for bio methane

- Update the specifications based upon the source of biomethane

• Please be invited to participate in this development

- Become member of your national standardization body

- Give coments to the draft standards produced through your national mirror committee 

- Or become member of the working group and activly participate in the drafting of the sandards

Next steps

SUPEERA Workshop on bioenergy - 7th June, Bologna111



•

Questions 

and Contact Details

Erik Büthker

TotalEnergies Gasmobility the Netherlands

Specialist Gaseous Fuels 

Business Development Asia

Mobile: +31621501403

E-mail: erik.buthker@totalenergies.com

SUPEERA Workshop on bioenergy - 7th June, Bologna112

mailto:erik.buthker@totalenergies.com


Annex
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EN 16723-1
Natural gas and biomethane for use 

in transport and biomethane for 

injection in the natural gas network -

Part 1: Specifications for 

biomethane for injection in the 

natural gas network

Standard Parameter Value
EN 16726 hydrocarbon dewpoint max -2  

o
C

EN 16726 sulfur The standard for injection will follow the specification for sulfur in EN 16726.

ISO 8573-2 Compressor Oil The biomethane shall be free from impurities other than “de minimis” levels of 

compressor oil and dust impurities. In the context of this European Standard, “de 

minimis” means an amount that does not render the biomethane unacceptable 

for conveyance and use in end user applications.

ISO 8573-4 Dust Impurities The biomethane shall be free from impurities other than “de minimis” levels of 

compressor oil and dust impurities. In the context of this European Standard, “de 

minimis” means an amount that does not render the biomethane unacceptable 

for conveyance and use in end user applications

EN 1911 Chlorinated components

ISO 15713 Fluorinated components max 1 %

EN 16723-1 CO max 0,1 % The 0,1% limit was taken from the CLP-Regulation (EC) No 

1272/2008.

EN 16723-1 Total Silicon 0,3 – 1 mg Si /m3 

Studies have demonstrated that continuous exposure to 100 % biomethane for 

15 years should require a specification as low as 0,1 mg Si/m3. However, a limit 

set at this level would present difficulty in terms of analytical measurement 

(current quantification limits are at best 0,10 mg Si/m3, which would imply setting 

a limit of 0,30 mg Si/m3). Moreover, this would not recognize the mitigating 

effects of dilution of injected biomethane by natural gas. It is therefore suggested 

that the limit value to be applied [in a Network Entry Agreement] should be 

agreed between biomethane producer and gas transporter [grid operator] taking 

into account both performance of current analytical methods and dilution 

opportunities through, e.g. capacity studies

EN 16723-1 NH3, Amine in absence of water no need, else 10 mg/m3
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EN 16723-2
Natural gas and biomethane for use 

in transport and biomethane for 

injection in the natural gas network -

Part 2: Automotive fuels 

specification

Parameter 
EN 16726 Hydrogen sulfide +

Carbonyl sulfide (as sulfur)

5 mg /m3

EN 16726 hydrocarbon dewpoint max -2  oC

EN 16726 Methane number min 65

EN 16723-2 Methane number dedicated 

spec.

min 80

EN 16723-2 water dewpoint max -10 
o
C at 200 bar Class A

max -20 
o
C at 200 bar Class B

max -30 
o
C at 200 bar Class C

EN 16723-2 dust impurities de minimis

proposal < 5 micron dust < 10 micron liquid

EN 16723-2 S total (including odorization) 30 mg S /m3

EN 16723-2 Total Silicon 0.3 mg Si /m3 

0,1 mg Si /m3 can severely harm switching type oxygen sensors of some 

vehicles (see DNV GL report). However, a limit set at this level would 

present difficulty in terms of analytical measurement (current 

quantification limits are at best 0,10 mg Si/m3, which would imply setting 

a limit of 0,30 mg Si/m3). And currently biomethane production processes 

cannot guarantee a level of siloxanes below 0,5 mgSi/m3.

115
SUPEERA Workshop on bioenergy - 7th June, Bologna



EN 16723-2
Natural gas and biomethane for use 

in transport and biomethane for 

injection in the natural gas network -

Part 2: Automotive fuels 

specification

Parameter 
EN 16723-2 Compressor oil The fuel shall be free from impurities other than “de minimis” levels of 

compressor oil and dust impurities. In the context of this European Standard, 

“de minimis” means an amount that does not render the fuel unacceptable for 

use in end user applications.

EN 16723-2 Dust impurities • The fuel shall be free from impurities other than “de minimis” levels of 

compressor oil and dust impurities. In the context of this European Standard, 

“de minimis” means an amount that does not render the fuel unacceptable 

for use in end user applications.

• Fuelling stations providing LNG should include a filter with maximum size of 

5 μm nominal and 10 μm absolute with 90 % efficiency and giving maximum 

particle contamination of 10 mg/L of LNG to protect the vehicle system from 

debris. 

EN 16723-2 Amine 10 mg /m3

EN 16723-2 Hydrogen 2 % mol /mol

EN 16723-2 Oxygen 1 % mol /mol
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TR 17238
Proposed limit values for 

contaminants in biomethane based 

on health assessment criteria
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New activities
Analysis methods in cooperation 

with ISO TC 193 SC1

118
SUPEERA Workshop on bioenergy - 7th June, Bologna

Published standards

Standards under developement



Research 
Results of the previous research on 

siloxanes

• Siloxanes research

- report on behaviour of silicon 

for domestic boilers 

(executed on Dutch gas)

• failure of ionization safety 

device

• clogging of stainless steel heat 

exchangers 

• carried out in L gas situation
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Research 
research on Siloxanes as 

automotive fuel

• research on behavior of gas engines 
exposed to silicon

- failure of spark plug

- sensors performance like Lambda 
sensors

- performance of catalyst

- Silica build up in lubrication oil

• conclusion

- No big difference between the limit 
value for siloxanes for injecting 
biomethane into the grid or the limit 
value for use as automotive fuel

- Not all biomethane production sites 
produces siloxanes

- The installations for upgrading raw 
biogas to distribution specifications 
will take out most of the siloxanes. 
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Sustainability of biogas and biomethane production
DI Dr Marlies Hrad

09/06/2023 Institute of Waste Management and Circularity | DI Dr Marlies Hrad



GHG balance of biogas and biomethane production

09/06/2023 Institute of Waste Management and Circularity | DI Dr Marlies Hrad 122

CH4

emissions?!

positive 

attributes

80x more potent 

than CO2 per kg

27x more

potent than

CO2 per kg

GWP CH4 non-fossil IPCC 2021



Potential methane (CH4) emission sources
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CHP: combined heat and power, OTNOC: other than normal operating conditions

Substrate 

supply

Technology specific emission sources1 Post-treatment 

of digestate

Digestate

spreading

Solid/liquid 

separation

Post-

composting



Impact of CH4 emissions on GHG balance

Substrate supply2

09/06/2023 Institute of Waste Management and Circularity | DI Dr Marlies Hrad 124

Fossil Fuel Comparator (FFC) = 186 g CO2eq. per MJ of electricity



Impact of CH4 emissions on GHG balance

Substrate supply2

09/06/2023 Institute of Waste Management and Circularity | DI Dr Marlies Hrad 125

Fossil Fuel Comparator (FFC) = 186 g CO2eq. per MJ of electricity

+



Measuring CH4 emissions – EvEmBi Project (2018-2021)

09/06/2023 Institute of Waste Management and Circularity | DI Dr Marlies Hrad 126

On-site approach (component scale) Remote sensing approach (facility scale)

Source: DBFZ

Off-gas 

CHP/BUU
Leakage

CHP: combined heat and power, BUU: biogas upgrading unit

1. Leak detection 

2. Emission mass flows 

Open storage

Source: DBFZ



Impact of CH4 emissions on GHG balance

Technological implementation1
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CH4 loss of 

33 AD plants 

(EvEmBi)



Impact of CH4 emissions on GHG balance

Technological implementation1
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Biogas utilization 

technology

Median methane loss [% of utilized 

methane]

EvEmBi Previous studies6-12

CHP pilot injection 3.0 (n=3) 2.0 (n=6)

gas engine 1.6 (n=21) 1.1 (n=29)

BUU water scrubbing 2.9 (n=2) 1.2 (n=21)

chemical scrubbing <0.1 (n=4) <0.1 (n=12)

exhaust treatment 0.1 (n=3) <0.1 (n=8)

BUU: biogas upgrading unit, CHP: combined heat and power



Impact of CH4 emissions on GHG balance

Facility-scale methane emissions

09/06/2023 Institute of Waste Management and Circularity | DI Dr Marlies Hrad 129

Sources: 3-5, Klimoneff, MetHarmo, UTE B., QuantiSchluMBF, EvEmBi

BAT (best available technology):

• BUU (chemical scrubbing)

• BUU/CHP + exhaust gas treatment



Conclusions 

Recommendations for the reduction of CH4 emissions

▪ Feedstock selection

▪ manure digestion reduces GHG emissions of co-digestion systems

▪ Choice of best technology options (for newly constructed biogas plants)

▪ gas-tight construction of tanks (hydrolysis/mixing, digestate storage)

▪ biogas upgrading:

▪ So far, chemical scrubbing or exhaust gas treatment have shown the lowest CH4
emissions.

▪ Measurements are necessary for newly installed membrane separation units. 

▪ Operational aspects:

▪ regular maintenance and leak detection (self- and external inspection)

09/06/2023 Institute of Waste Management and Circularity | DI Dr Marlies Hrad 130
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EBA members operate across the whole biogases value chain

+200 
companies

46 National 
Association

Research 
Centres



EU 
POLICIES

BEST CASES



IMPACT OF UPCOMING LEGISLATION

Source EBA Statistical Report 2021
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REDIII - Targets and subtargets

2030 OVERALL EU RES

42.5%
+ 2.5%

BUILDINGS

INDUSTRY

TRANSPORT

49% 
Indicative Target, 
measures justified
in NECPS

29% or

14.5% 
GHG intensity

Mandatory Target, 
measures justified
in NECPS

1.6 pp/y

Indicative Target + Subtarget
RFNBOs / H2 > 42%

0.8 pp/y 2021-2025

1.1 pp/y 2026-2030



EU 
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Austria, Denmark, France, Germany, Italy, the Netherlands, Norway, 
Switzerland, Sweden and the United Kingdom

▪ 10 first European countries in biomethane production in 2020
▪ 96% of European biomethane production

Country scope

EBA Statistical Report 2022



5 soaring biomethane markets: Denmark, France, Italy,
the Netherlands and the U.K.
• Emergence between 2013-2017
• Steep growth after kick-off year
• Over +50% in 5 years (2017-2021)
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The top- 10 European countries experienced significant growth over the 
2011-2021 period

2 biomethane forerunners: Germany and Sweden
• Early market emergence (before 2011)
• Most of European market share in 2011
• Significant growth over the decade
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Denmark France Italy Netherlands U.K.

3 slow growth markets: Austria, Norway and Switzerland
• Marked increase during the decade
• Slow growth

Biomethane production in the 5 soaring biomethane 
markets (2011-2021)
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Scope of measures

• Feed-in Tariffs

• Feed-in Premiums

• Contract of Difference

• Investment subsidies

Vision and targets

Direct investment and production support

• Regulatory incentives

• Financial incentives

Indirect production support

• Tax incentives

• Quota system

• Public procurement rules

Demand-side incentives

• Injection into networks

• Trade: Registry of Certificates of Origin

Market access enabling regulation

A

B

C

D

E
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Vision for the sector’s development

Good practices of biomethane supportive policies

“Action plan for biogas” published in January 2021

• Clarifies the GHG reductions enabled by biogas

• Outlines existing and future support measures

From 2009 to 2020, Denmark progressively laid out a
vision through its Acts on support schemes, its
Climate Plan of 2019 and recently its private-public
Green Transition Roadmap

• From a focus on manure utilization to produce RE
to a wider utilization of feedstock types and a
focus on biomethane injected into grids

• Biomethane identified in its forecast of 2018

The adoption in 2015 of a binding renewable gas
target for 2030 was a strong mobilising signal for
emerging biomethane market and gas grid operators.
It was supplemented in 2018, 2019 and 2020 with
specific indicative biomethane target.

Biomethane clearly identified in the Climate and
Energy Plan (NECPs) with forecast figures. Gives
indication of the expected biomethane’s contribution
to RE uptake.

• Identify biomethane in NECPs and their underlying scenario (Climate and Energy Plan towards 2030) (Denmark, 
Austria).

• Strategy or an action plan on biogas and biomethane ( Norway).

• Binding RE-gas target (France) and, where H2 is predominant in public policy, add at least an indicative target for 
biomethane development on medium term (France).
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Official biomethane targets adopted in Europe (2011-2021)



#The voice of renewable gas in Europe

Renewable gas targets adopted in Europe (2011-2021)



145

Trigger a quick start through direct support
• Open-access feed-in tariff for biomethane production and injection is the most effective means to launch a market

in the first years.

• It can switch to an auction-based system once the industry is mature enough to incentivize cost-effectiveness and
keep public spending under control.

A guaranteed feed-in tariff was implemented in:

• Denmark (2012-2020),

• France (2011-2020) and

• the U.K. (2011-2021).

In all three countries, it was instrumental in the production
take-off in the following 3-4 years (see the graph).
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Denmark France Italy Netherlands U.K.

A feed-in premium that makes up for the difference
between natural gas price and biomethane costs. The level
of the feed-in-premium is linked to the feedstock used and
biomethane’s reported greenhouse gas emission reduction.

Good practices of biomethane supportive policies
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Improve the business case of producers through indirect support

Good practices of biomethane supportive policies 

• Removing barriers to digestate marketing in the fertilizer market.

A government-launched quality assurance scheme
built trust in digestate as a fertilizer from 1999
onwards.
As a result, in 2016, 99% of digestate produced in co-
digestion plants (most of them using food waste from
households as substrate) was already used on
agricultural lands.
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Enable grid injection and market recognition as soon as possible

Right to inject based on 2 principles:
• Obligation for grid operators to address connection 

requests
• Denial must be transparently justified on technical and 

economic reasons
Sharp growth of biomethane production and injection.

• Create a right to inject for project developers, whether they are in a gas-served area or not.

• Implement a cost-sharing mechanism for grid connection CAPEX.

• Create a Guarantees of Origin system that will enable green premium recognition.

Grid operators can pay up to 60% of CAPEX for grid
connection. Investments are monitored and regulated.

A government-mandated GO Registry since 2015.
This enabled the emergence of green gas offers by
energy suppliers and at refilling stations.

A voluntary Registry of CoO (Certificates of Origin) is
operational since 2012. It issues “biomethane
certificates” as a basis for the renewable power Feed-
in Tariff from biomethane producers.

In Germany, CAPEX is fully borne by TSOs; for connection
to the distribution grid, producers pay max. €250,000 for
pipelines up to 1 km.

Good practices of biomethane supportive policies 
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Strong demand signals

In Sweden, tax exemption from carbon and excise duty
from 2011 to 2023 (while natural gas was exempted
from carbon tax only).

In Norway, full tax exemption for biomethane as a
motor fuel.

In Switzerland, waste-based biomethane is exempted
from carbon tax and mineral oil tax which has been the
main driver for its use in transport

• Mandatory target of advanced biofuels and biomethane or a GHG reduction obligation are also effective towards 
motor fuel suppliers

• Tax exemption or reduction are effective market signals towards end-consumers.

• Equal treatment between biomethane and other RES fuels in public procurement.

Motor fuel suppliers are included in the national ETS
with a GHG reduction obligation since 2015. Waste-
based biomethane benefits from a market premium.

Electricity, biomethane and hydrogen are treated
equally in public procurement policies.

Good practices of biomethane supportive policies 
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Few or no significant good practices have been identified in the 10 
countries in these 3 areas

Leveraging national 
programs of the Common 

Agricultural Policy

• No use of the CAP 2014-2022 
was reported

• Funding streams under the new 
national CAP programs not 
investigated

Indirect support through 
agriculture, waste, 

wastewater sectors

• Few regulatory or financial 
measures identified.

• Only 1 reported as successful.

Permitting issues

• 8/10 countries: long permitting 
time is an issue

• No significant good practices 
reported

Measures on substrate sectors and permitting issues have been left 
outside of the policy mix 



This project has received funding from the European Union’s 
Horizon Europe Research and Innovation Programme under 
Grant Agreement No. 101075676.

Analyses were elaborated by EBA in 
the context of the GreenMeUP
project

Enhancing the uptake of biomethane in Europe
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Social acceptance in socio-political and 
community dimensions

Mirjam Röder, Dan Taylor, Joanna Sparks

EBRI, Aston University



Stakeholders and their drivers



Stakeholders, drivers, perceptions

Industry & 
markets

Policy Public

Social contract

??? “Polycrisis”

Climate 

Emergency

Ecological 

Emergency

Energy 

Emergency



The public

• Cost

• Reliability

• Resilience

• Low risk

• End-use (Fit-for-purpose rather 
than energy)

• Undisruptive (landscape, clean, no 
noise, no smell)

• Values and ethics (Trees, public 
spending)



Future generations



Industry and markets

• Profit

• Performance

• Growth

• Market power

• Managing risk

• Consumer 

• Employment

• Reputation

• Innovation



Farmers’ preferences

• Farmers don’t want to be energy users only
• Farmers want to be part and benefit from 

the intervention



Energy providers

Environmental – socio-economic 
comparison

Financial risk – socio-economic 
comparison



Policy

• Net zero / climate change 
mitigation

• Growth

• Jobs

• Skills

• Managing risk

• Cost for consumer and industry 

• Innovation

• Markets

• Power



Role of drivers, decisions and outcomes



Stakeholders, drivers, perceptions

Industry & 
markets

Policy Public

Social contract

Maintain status quo
Protect assets…

Reliable energy supply
Maintain public needs
Geopolitical power…

Votes…
Energy: National, 

Affordable, Reliable…

Asset retention
Energy markets

Established technologies…

Demand
Cost

Reputation…



Understanding opportunities



Opportunities, benefits and trade-offs

Supergen Bioeconomy Sustainability Indicator Model



Opportunities, benefits and trade-offs

People:

Jobs & Skills / Changes in Income / Partnerships 

/ Energy Access

Development:

Economy / Energy Sector / Bioeconomy / Land 

Utilisation

Natural Systems:

Soil / Heavy Metals / Water Systems

Climate Change & Emissions

Climate Action / Emissions / Replaced Fuels

People:

Land Management 

Development:

Infrastructure / Feedstock Mobilisation / Techno-

economics / Efficiencies 

Natural Systems:

Air Pollutants/ Water Use & Efficiency 

Climate Change & Emissions:

Emissions / Carbon Stocks

Opportunities Across Case Studies: Risks Across Case Studies:



Enabling knowledge transfer 
and stakeholder engagement



Developing opportunities to engagement 

• Build relationships and talk to 
people

• Consider who you engage with

• Be clear on uncertainties and 
complexities, but still find simple 
ways to communicate information 

• Collaboration and cooperation

• Platforms for conversations to 
happen

• Knowledge brokers 



Key message

• Opportunities will vary depending on societal, economic and policy 
context, perception

• Understanding governance frameworks to understand who make what 
decision and who is affected in what way

• System interfaces are often complex, however, they offer opportunities to 
improve overall system performance then just a single indicator

• Community or stakeholder-based approach to enable opportunities and 
maximise benefits for all



Contact details

Mirjam Röder
Energy and Bioproducts Research Institute 
(EBRI), 
Aston University
m.roeder@aston.ac.uk

Dan Taylor - Can Sustainable Biomass Help Us 
Achieve Net Zero? The Politics of People and the 
Planet (Thursday, 9am, 2DO.2)

Joanna Sparks - Carbon for Chemicals - How Can 
Biomass De-fossilise the Chemical Sector? 
(Thursday, 11.45am, 2DO.5)

mailto:m.roeder@aston.ac.uk


PANEL SESSION 

Cross-sectorial dialogue to 
facilitate the biomethane market 

deployment

Moderator: Myrsini Christou

TotalEnergies and CEN PC 408 Erik Büthker 

BOKU Marlies Hrad 

EBA Giulia Cancian

Aston University Mirjam Röder



SUPEERA workshop 

Bologna, Italy , 07.06.2023

Light Lunch
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