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IZES is an associated research institute of the Saarland 

University of Applied Sciences, which is doing applied 

research in renewable energies, decentralised energy 

systems, energy efficiency and regional material flow 

and resource management. 
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Development of biogas plants 2000-

2014  
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Branchenzahlen 2013 und Prognose 2014 
(Datenquelle Fachverband Biogas e.V.) 

Legal framework 

EEG 2004  
 Bioenergy 

crops 

 Waiting for 

EEG 2009: 

bonisystem 

 EEG 2009 

 
EEG 2011 
 Switch of input priorities 



Developement of Incentive Structure 2009 

Bio Crop Bonus 

Technology Bonus 

Bonus for Combined Heat 
and Power 

Air Quality Bonus 

Basic Tarif 

Landscape Conservation 
Material Bonus 

Incentive Structure EEG 2009  

Liguid Manure Bonus 

Gasification Bonus Innovativ Technology 
Bonus 

plus 

plus 

plus 

plus 
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Capacity Basis Fee (2009) CHP 

Bonus 

Energy Crop Bonus/ Landscape 

Material Bonus (Manure min. 30%) 

Technology 

Bonus 

Formaldehyd 

Bonus 

≤ 150 kWel 11,67 ct/kWhel + 3 

ct/kWhel 

7 ct/kWhel /+ 2 ct/kWh (+4 ct/kWhel + 2 

ct/kWhel 

+ 1 ct/kWhel 

≤ 500 kWel 9,18 ct/kWhel 7 ct/kWhel /+ 2 ct/kWh (+1 ct/kWhel 

≤ 5.000 kWel 8,25ct/kWhel   

> 5.000 kWel 7,79 ct/kWhel 

(CHP obligation) 

 

Legal framework 

Incentive Structure 2009 



Developement of Incentive Structure 2009 - 

2014 

Legal framework 

Classification of Raw Material: 

Basic Tarif 

Management Bonus 

Flexibility Bonus 

Incentive Struture EEG 2011  

Gasification Bonus 

ESK 
1 

ESK 
2 

Fermentation of 
Organic Waste 

Fermentation of 
Liquid Manure 

plus 

ESK 
0 

• Heat use obligation (integration 

in basic tarif) 

• Corn-Cap (only 60 % of maize 

as input material) plus 

or 

Direct 
market 

sale 



Incentive Structure 2012 

Capacity 
Classes  

Basic fee  Input 
Category I  

Input 
Category II  

Organic  
Waste  

Biomethane  

≤ 75 kW  25  ct/kWh  /  3 ct/kWh to700 

Nm
3

/h (ca. 1,6 
MW) 
2 ct/kWh to 

1000 Nm
3

/h 
(ca. 2,3 MW) 
1 ct/kWh to 

1.400 Nm
3

/h 
(ca. 3,2 MW) 

≤ 150 kW  14,3 ct/kWh  6 ct/kWh  8 ct/kWh  16 ct/kWh  

≤ 500 kW  12,3 ct/kWh  6 ct/kWh  8 ct/kWh  16 ct/kWh  

≤ 750 kW  11 ct/kWh  5,0/2,5 ct/kWh  8/6 ct/kWh  14 ct/kWh  

≤ 5.000 kW  11 ct/kWh  4,0/2,5 ct/kWh  8/6 ct/kWh  14 ct/kWh  

≤ 20.000 kW  6 ct/kWh  0  0  14 ct/kWh  
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Developement of Incentive Structure 2009 - 

2014 

 
Basic Tarif 

plus 

Flexibility Bonus for 
excisting installed 
Bioenergy Plants 

Incentive Struture EEG 
2014  

Flexibility Bonus for newly 
installed Bioenergy Plants 

Fermentation of Organic 
Waste 

Fermentation of Liquid 
Manure 

or 

or 

• No boni system 
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Legal framework 

Incentive Structure 2014 

Capacity Basic fee Organic Waste Fee Manure Fee 

≤ 75 kWel 13,66 ct/kWh 15,26 ct/kWh 23,73 ct/kWh 

≤ 150 kWel   

≤ 500 kWel 11,78 ct/kWh   

≤ 5.000 kWel 10,55 ct/kWh 13,38 ct/kWh   

≤ 2.000 kWh el 5,85 ct/kWH   



Conclusion legal framework 

  Strong correlation between legislation and 

numbers of bioenergy facilities 

  Political influence on bioenergy development 

capability as acceleration steering instruments 

  Lessons learned: agrosector has huge potential 

but restrictions according to input caps 

(monocultures, efficiency) 

  Valorisation of organic waste as prioritized input 

material 

  Bioenergy in the role of flexible electricity supplier 

Legal framework 



 

grass origins 

greenery cuttings 

private areas 

households 

golf courts 

sportsarea 

public areas 

road sides/ 
industrial area 

airport  area 

garden, park, 
cemetery, sports 

area 

floral remains 
from river 

maintenance 

landscape 
materials 

protected areas 
(BNatSchG) 

agricultural 
management 

nature 
conservation 
management 

agricultural 

areas 

extensiv  
permanent 
grassland 

unexploited 
grassland 

landscaping materials 

from protected areas  
 waste??? 

Classification of grass 

Legal framework 



Agricultural Grassland 

Share of permanent grassland to agricultural land (IZES, 2012) 

Anteil Grünland 
an der LF

  0 - 15 %

15 - 30 %

30 - 45 %

45 - 60 %

60 % und mehr



Biogas production on a organic farm 

 Biogas installation: Agrikomp  

 year of construction:  

2009 (75kWel) & 2012 (180 kWel) 

 Capacity wet digester 800 m³  

 Heater between fermentation and co- 

fermentation process, digestate separation 

 Solid supply with „Vielfraß“: 

large screw conveyor for dosing  

   long-fibre materials 

 

Case study 1 



Substrates  

Substrates Liquid manure Solid manure Grass / Clover grass 

Tons per year 800 1000 2800 

Tons per day 2,2  2,7 7,7 

 80 ha grass-clover  

 40 ha grassland 

 30 ha meadows and protected areas 

Land requirements 

grass being harvested by chopper 

Case study 1 



 Biogas installation: 330 kWel 

 year of construction: 2010  

 Dry digester Garage box system (5 garages) 

 Annual throughput: 4500-5500 tons 

 

Case study 2 



 33% Grass/ landscaping materials 

 67% Corn/ whole crop silage/ solid 

manure 

 Dry matter content 40-50% 

 Tons per garage 86-90 substrates 

 

Substrates 

Case study 2 



 Biogas installation: 540 kWel 

 year of construction: 2007  

 dry fermentation with 7 garages (each 

500 m³) 

 Digester integrated on composting and 

collecting site for greenery cuttings from 

municipalities 

Case study 3 



 Greenery cuttings/ landscaping materials 

  fresh/silaged grass 

 Energy crops/ whole crop silage 

 Corn 

 Dry matter content > 30% 

 

Substrates 

Case study 3 



Advantages due to using grass as a input 

substrate 

 Dividing workload peaks 

 No competition for arable land/ food 

production 

 Alternative usage of grassland 

 Reduced storage capacity for substrates 

as they can be used twice a year 

 

Case studies 



Problems/ Lesson learned 

 Higher efforts for stirring  higher 

electricity costs 

 Contamination with soil/stones in digester 

 Dry grass silage increases dry matter 

content in the digester 

 Long grass presents problems 

Case studies 



Conclusions 

Grass requirements for digestion: 

 maximum of 50 % in total input mix 

 chopped 

 dry matter content between 30-35%  

Case studies 
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