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Challenges in China & Germany
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 Unused potential of 

agricultural residues 

like manure 

Academy of 

Agricultural 

Planning and 

Engineering

China 

Agricultural 

University 

Beijing

Hefei 

University

 Separated activities of 

Chinese and German 

stakeholders in the 

biogas sector

 Emissions during the 

storage of manure

Scientists are facing challenges

ChinaRes Project
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ChinaRes Project
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We are fostering the utilization of agricultural residues & emission reduction in the 

biogas sector in China & Germany via

 Identification of best-case plant concepts (barn, manure management 

and biogas plant)

 Identification of barriers for the energetic use of agri-residues

 Development of technical concepts for a better design and 

a coordinated operation of barn and biogas plant

 Comparison of results of China - Germany

 Networking activities amongst Chinese and German 

stakeholders

Duration: November 2017 – July  2021

Funding: Federal Ministry of Food and Agriculture

Funding code: 22025816
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Have a look at:

https://www.dbfz.de/projektseiten/chinares/projekt

https://www.dbfz.de/projektseiten/chinares/projekt
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Agricultural biomass potential in Germany

Top 6
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DBFZ, Krause & Brosowski 2020
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Mobilisable technical biomass potential in 

Germany (mass-related)
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DBFZ, Krause & Brosowski 2020
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Mobilisable technical biomass potential in 

Germany (energy-related)
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DBFZ biogas database & DBFZ biogas plant 

operator surveys 2020

Basic data (reference year 2019)



Biogas plants in Germany (2019)
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© DBFZ, biogas database, state 6/2020

Biogas plants (2019): ~9,100 plants

• ~ 8,900 on-site electricity conversion of biogas

• ~200 upgrading to biomethane

• focus on northwest and southern Germany

Installed electrical capacity 

 5.9 GWel

Gross electricity production

 31.9 TWhel

Heat supply

 19.3 TWhth
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Development of biogas plants
Installed capacity and number of plants

Database: BNetzA, AGEE-Stat, database DBFZ, small scale manure based biogas plants uo to 75 kWel from 2012 shwon in category „70/75kW“; installed electric capacity and electricity

generation according to AGEE-Stat (BMWI 2020), *estimation DBFZ,  DBFZ 5/2020. 

• no significant increase since 2012

• Predominant: capacity expansion of 

existing plants (motivated by

flexibility supplement/premium) 

• New construction limited to manure-

based small-scale biogas plants

(< 75 kWel) and few other plants for 

biowaste digestion
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Biogas production according to substrate

input and type

Type of biogas production plant (on-site electricity

generation)

Number of

plants 2019

Number of

plants 2020*

Agricultural biogas plants approx. 8,550 8,600

thereof smale scale manure based

biogas plants (≤ 75 kW)

880 925

AD plants based on organic waste/manure/ 

energy crops (share of organic waste < 90 %, mass

based)

approx. 200 approx. 200

Biowaste plants (share of organic waste ≥ 90 %, 

mass based)

137 138

Biogas production plants in total approx. 8,900 approx. 8,950

DBFZ biogas database 10/2020, * estimation

Britt Schumacher, Progress in Manure & Digestate 2021 – International Online Conference by IBBK, Germany, 25.-27.01.2021



 Very different proportions of animal 

excrement in the substrate input for 

biogas production

 About 5,800 plants with a share of   

> 30% animal excrements

 Biogas plants with share of 51-70% 

energy crops at substrate input 

dominate agricultural biogas plants

 In recent years, the construction of 

new biogas plants has almost been 

exclusively based on small liquid 

manure plants
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Agricultural biogas plants and feedstock
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100% energy crops

100% manure/ dung

DBFZ biogas database 5/2020, DBFZ plant operator surveys
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Substrate input of biogas production
(On-site power generation)

17,5%

76,6%

3,5% 2,4%

n=549

© DBFZ, 2020

energy-related

48,9%

46,5%

3,2% 1,5%

animal excrements

energy crops

municipal biowaste

industrial and agricultural

waste/ residues

mass-related

 Animal excrements and renewable raw materials account for around 95% of 

the substrate input for biogas production (based on the quantities used)

DBFZ plant operator survey 2020, reference year 2019
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Substrate input agricultural biogas plants
(On-site power generation)

18,5%

81%

0,5%

n=537

© DBFZ, 2020

energy-related

51,1%

48,6%

0,3%

animal excrements

energy crops

industrial and agricultural

waste/ residues

mass-related

DBFZ plant operator survey 2020, reference year 2019
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Utilisation of manure in agricultural biogas plants

Mass-related distribution

 liquid cattle manure 

accounts for around 

66% of the quantities of 

animal excrements 

used in biogas plants

DBFZ plant operator survey 2020, reference year 2019
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66%

16%

12%

5%

0,5% 0,4%

1%

n=537

© DBFZ, 2020

liquid cattle manure

liquid pig manure

solid cattle manure

poultry manure

solid pig manure

dung of horse, sheep, goat

manure, not specified
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Small-scale biogas plants - AD of manure

*§27b EEG 2012 /§46 EEG 2014 / §44 EEG 2017

 as of end of 2019: approx. 

900 manure-based small-

scale plants in operation 

(remunerated according to 

EEG*)

 regional focus of the plants in 

southern and northwestern 

Germany

DBFZ biogas database 2019
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Development of manure utilisation for

electricity production from biogas in Germany 

Source: Scholwin et al. (2018): Aktuelle Entwicklung und Perspektiven der Biogasproduktion aus Bioabfall und Gülle. FKZ 37EV 17 104 0
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 Electricity production from 

manure in total about               

4.7 TWhel/a

 approx. 0.4 TWhel/a from 

manure-based small-scale 

biogas plants 
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Mio. t FM/a substrate input manure (solid/ liquid) (projections DBFZ)

electricity production (biogas) from manure [Twhel/a]

© DBFZ 05/2020

With about 62 million t/a of 

manure, about 40% of the 

available quantities of manure 

are used in biogas plants.
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<30% manure, dung / >70% energy crops 30-49% manure, dung / 70-51% energy crops

50-79% manure, dung / 50-21% energy crops ≥ 80% manure, dung / ≤ 20% energy crops
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Agricultural biogas plants and feedstock

DBFZ biogas database 6/2020, DBFZ plant operator surveys
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 in the power range ≤ 150kW, 

biogas plants with a high 

proportion of liquid and solid 

manure in the substrate input 

predominate (including manure 

based small-scale biogas plants)

 with increasing plant capacity the 

share of energy crops in the 

substrate input increases
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DBFZ biogas plant operator surveys 2020

Manure management and biogas plants

(reference year 2019)
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• Written survey

• Carried out in spring 2020

• Reference year 2019

• Recording of parameters on 

biogas plant technology, 

operation of the plant, substrate 

input, agricultural business and 

manure management

DBFZ biogas plant operator survey 2020
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DBFZ biogas operator survey 2020

Questionnaires [number]

Dispatch ca. 6,400

Return 630

Response rate 9 %
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Slatted floor systems

are predominant.
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Manure removal systems in barn
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Storage period of manure before

utilization for biogas production (I)

Equal distribution of

responses on storage

period of manure

before use
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Type of substrate and storage period
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Storage period of manure before

utilization for biogas production (II)

The feeding of cattle 

slurry and solid manure 

into the biogas plant is 

often faster than other 

animal excrements.
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Origin of excrements

Britt Schumacher, Progress in Manure & Digestate 2021 – International Online Conference by IBBK, Germany, 25.-27.01.2021

Storage period of manure before

utilization for biogas production (III)

The storage periods of own

manure tends to be shorter

than for purchased

manure.

Logistic challenge?
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Solid substrate supply of

biogas plants

89 %

17 %

6 %

0 100 200 300 400 500 600

solids supply feeder

pit / mixing with digestate

manure slate shaft in stable

number of mentions
n=581

© DBFZ, 2020multiple answers possible

Solids supply feeders

are predominant in 

biogas plants fed with

solid substrates. 
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Most of the biogas plant 

operators rate their

manure management as

very good. 
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Self-assessment about manure

management

72%

6%

22%

n=461
© DBFZ, 2020

exemplary

not exemplary

indecisive
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DBFZ biogas plant operator surveys 2020

Construction costs for German biogas plants 

(reference year 2019)
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Construction costs (€/kWel) tend

to be higher for biogas plants 

with a high share of excrements. 

The low energy density of liquid 

excrements (low biogas

productivity per reactor volume) 

might be a reason.
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Relation construction costs and 

excrement ratio of feedstock
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Construction costs (€/kWel) 

tend to be higher for small

biogas plants. The low

energy density of

excrements might be a 

reason.

Addition of crop residues

feasible?
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Relation size and construction costs

for biogas plant
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• The storage period of manure in/beside barns before use in biogas plants

is up to 7 days in 60 % cases (33 % up to 24 h).

• The storage periods of own manure before use tend to be shorter than for

purchased manure.

• Most of the biogas plant operators rate their manure management as

very good. 

• Construction costs (€/kWel) tend to be higher for biogas plants with a 

high share of excrements. Addition of crop residues feasible?
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Conclusion - biogas plant operator

survey 2020 (data 2019)
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