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Agenda

ÅStatus quo & framework ðBiogas and Biomethanein Germany

ÅPotentials for providing Biomethane

ÅCosts and GHG-balance

ÅProspects of biogas/biomethane



Biogas and Biomethane production in Germany

References: DBFZ 2021, based on data from BMWI (2021) and dena (2021).

BMWi (2021): Zeitreihen zur Entwicklung der erneuerbaren Energien in Deutschland unter Verwendung von Daten der Arbeitsgruppe 

Erneuerbare Energien-Statistik (AGEE-Stat) (Stand 02/2021).dena (2021): Biomethane Report.

Å ~ 10 billion m3 biogas production incl. biomethane

(> 100 TWhHs)

Å Feed-in of biomethane around 10 TWhHs

Å Biogas and biomethaneprimarily used in the CHP 

sector 

Å Biomethane as a transportation fuel is primarily 

generated from waste and residues; Biomethane 

as a fuel plays a minor role, but is increasing; 

in total in 2020: ~884 GWh (comparedto 389 

GWhin 2018) (BMWi2021)



ÅAround 9,000 biogas plants (biogas production plants) in Germany are already in operation with 

on-site electricity generation. Thereof, almost 230 biogas plants produce biomethane by upgrading 

the biogas (biogas upgrading plants). In total, 10 billion m3 biogas production incl. biomethane in 

Germany (> 100 TWhHs).

ÅAgainst the background of the changed legal framework conditions new plants were reduced 

significantly. 

Å In view of the fact that the fixed feed-in tariff (FiT) will expire for a large number of plants by 2030, 

new requirements and challenges will arise for biogas plants operators. Occasionally, biogas plants 

go out of operation. 

ÅBiomethaneis also flexible in terms of location, time and type of utilization of the gas compared to 

plants with on-site power generation concepts. This flexibility is paid for with additional costs for 

upgrading and feed-in, as well as greater restrictions regarding the choice of location. 

Status quo
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Biogas plants in Germany

References: Figure - DBFZ Database biogas, state 6/2020, Biogas plants: estimation DBFZ 2021 and dena 2021.

Data regarding electricity/heat/installed capacity according to BMWI 2021.

Biogas plants (2020) ~ 9,000 plants (including shutdowns)

Å~ 8,800 on-site electricity conversion of biogas

Å~230 upgrading to biomethane

Installed electrical capacity 

Ą 6,9 GWe

Gross electricity production

Ą 31,3 TWhe

Heat supply

Ą 16,7 TWhth



In total manure and renewable resources account for more than 90 % of the biogas in Germany
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Feedstock - biogas plants

References: Database biogas DBFZ; operator survey 2019 (reference year 2018)
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Biogas plants providing biomethane in Germany

Å2020: ~ 232 upgrading plants (with 222 locations) providing 

biomethane with a feed-in capacity of 

~ 146.959 m3/h in operation (dena 2021)

ÅFeed-in of biomethane in 2020 around 9.8 TWhHs (dena 2021)

Åwhile sales in the CHP sector were primarily generated from 

biomethane based on energy crops, biomethane as a 

transportation fuel is primarily generated from waste and 

residues

ÅOption: gas trading or use as fuel Ą additional revenues from 

biofuel quota in addition to the prices for natural gas (filling 

station)

Dena (2021): Biomethanereport 4/2021.

Daniel-Gromke, J., Denysenko, V., Liebetrau, J. (2019): Germanyõsexperiencewith biogasand biomethane. 

In: Mathieu, C. and Eyl-Mazzega, M-A (eds.), òBiogas and biomethanein Europe: Lessonsfrom Denmark, 

Germany and Italyó, £tudes de lõIfri, Ifri, April 2019; 



Biomethane - Used upgrading technology

Å predominantly technologies used 

water scrubber, pressure swing 

adsorption and chemical scrubber

Å In comparison to preceding years 

membrane separation technologies 

have been utilized increasingly

Å Different manufacturers of biogas 

upgrading plants operate at the 

market using several upgrading 

technologies. 

Å All technologies available for smaller 

upgrading capacities (~ 50 -350m3
STP

raw biogas /h)

References: DBFZ biomethane plantsõ database as of 01/2019. 

Daniel-Gromke, J., Denysenko, V., Liebetrau, J. (2019): Germanyõsexperiencewith biogasand biomethane. In: Mathieu, C. and Eyl-Mazzega, M-A 

(eds.), òBiogas and biomethanein Europe: Lessonsfrom Denmark, Germany and Italyó, Étudesde lõIfri, Ifri, April 2019. 
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Biogas production on district level 

Current electricity from biogas and 

biomethane ~32 TWhelĄ utilization 

biogas (CHP): ~ 100 TWhHs per year 

(Without losses, only CHP sector) 

Assessments for potential refittings of 

existing biogas plants (with onsite 

electricity generation) based on:

Åplant size

Å(low) heat utilization

ÅInfrastructure, gas feed-in potential

References: Database DBFZ, eMikroBGAApuplished in Beil et al. 2019 (Joint project òeMikroBGAAó supported by the Federal Ministry of Food and 

Agriculture through Fachagentur Nachwachsende Rohstoffe e.V. (FNR).
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Biogas production vs. feed-in potentials 

(gas distribution level)

References: Database DBFZ and DBI 2018, eMikroBGAApuplished in Beil et al. 2019 (Joint project òeMikroBGAAó supported by the Federal Ministry 

of Food and Agriculture through FachagenturNachwachsendeRohstoffee.V. (FNR).

Intersectionof feed-in information

concerningexistingbiogas plant in 

Germany with feed-in potentials at 

gas distribution level

Åsignificant differences on district level

Åavailable biomass potentials higher than the gas 

demand (MinFlow) particularly occur in the north 

and south of Germany

ÅEstimation: focus on existing biogas plants with 

following parameters:
Å > 400 kWe (rated power resp. ~250 m3/ h),  

Å share of external heat utilization less than 25% - 50%,

Å determined feed-in potentials at distribution level 

(min-flow)

Ą~ 300 - 600 biogas plants with approx. 200 

- 400 MWe suitable to provide biomethane 

ĄWithout limitation of feed-in (~20% of 

plants)

Å Increase of the potential by merging several 

biogas plants to centralized upgrading plants 

possible or capacityexpansionmeasures


