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History:
• Foundation of  the oldest university in Northern Europe 

in the year 1419!

University of Rostock 2021:
• 9 faculties with 13,000 students and 274 professors 

and 2,900 employees 

• Around 1,550 foreign students from 60 countries

• Budget: 180 million € per year and 67 million € Third 
Party Funding

• Environmental Engineering & Sciences is one R&D-
Priority some faculties, particularly in the Faculty of 
Agricultural and Environmental Sciences

Facts of Rostock University
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DBFZ-Development:

• Foundation: 2008

• Location: Leipzig

• Turnover: > 20 Mio. €/year

• Staff: > 200

• Invest: > 60 Mio. € in phase 2 
(2017-2021)

DBFZ – the German Centre for 
Biomass Research
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Climate-Neutral Society needs a 100% Renewable Energy System &
a real Circular Economy!

Sustainable development worldwide 
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Waste Management in Germany
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Development of Waste Management in Germany

1950er

~ 50,000 
landfills

First waste
management act

1972

Extended producer 
responsibility 

and separation at source

1991

Landfill only for 
treated material

2005

X

Development and optimization of 
closed cycle management system

2015

www.ostprignitz-ruppin.de

Separate of organic at 
source is must 

1993



Waste Management Hierarchy towards 
Circular Economy 
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Important elements of Waste Management 
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Waste treatment in Germany 2017
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Source: Statusbericht der deutschen Kreislaufwirtschaft 2020 
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GHG-emissions of the sector Waste 
Management in Germany 1990 -2020



MATERIAL AND ENERGETIC UTILISATION OF BIOGENIC RESIDUES AND 
WASTE AS CONTRIBUTION TO CLIMATE PROTECTION IN GERMANY

1. Waste Management in Germany 

2. Biomass in the German Energy System

3. Energy and resources from organic waste and residues in Germany

4. Solutions for the future - the Smart Bioenergy Concept

5. Conclusion and Outlook

Overview

FACULTY OF AGRICULTURAL AND ENVIRONMENTAL SCIENCES | 
DEPARTMENT OF WASTE AND RESOURCE MANAGEMENT 12



Biomass in the Energy System & 
the Circular Economy
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Biomass in the German Energy System 
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Primary Energy Consumption in
Germany 2021
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Resource base: Biogenic residues
in Germany

Source: Brosowski et al.: How to measure the impact of biogenic residues, wastes and by-products: Development of a 
national resource monitoring based on the example of Germany, Biomass and Bioenergy, Volume 127, 2019

17



Animal farming in Germany
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Slurry and manure from livestock in 
Germany - Resource potentials
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Biogas plants (2019): ~9,100 plants

~ 8,900 on-site electricity conversion 
of biogas

~200 upgrading to biomethane

Installed electrical capacity 
 5,9 GWe

Gross electricity production
 31,9 TWhe

Heat supply
 19,3 TWhth

Biogas plants in Germany (2019)

References: DBFZ Database biogas, state 6/2020, DBFZ 2020



Biowaste worldwide in Europe and Germany
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GHG-emissions from food loss and 
waste worldwide 



Bio-waste in a 
circular economy
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EEA Report No 04/2020 - Bio-waste in Europe 
- turning challenges into opportunities



Bio-Waste collected in EU+(2020)
[kg per capita]
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ECN data report 2022

Challenge for Europe:

The share of the separate 

collection of biowaste in Europe 

was around 50% in 2020!



Examples of biowaste in Germany
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Collection of Waste in Germany
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Source: Nassour



Importance of separate collection of 
biowaste
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Biowaste – treatment Options in Germany
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Integration of the anaerobe fermentation 
process into the waste treatment concept
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Composting of biowaste in Germany –
Input in 2018 [Mill. Mg]
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• 47 % of the composting plants treat only green waste
• 53% of plants treat a mix of separately collected biowaste and green waste 

destatis,2020



Compost - Marketing Structure
Germany 2017
3.9 mill. tons of compost 
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Digestate - Marketing Structure Germany 
2017 (3.4 mill. tons of digestate)
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Threshold values in the biowaste 
ordinance (BioAbfV) and in the 
fertilizer ordinance (DüMV)
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Quality requirements for compost
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Bundesgütegemeinschaft
Kompost e.V. (BGK) 

Impurities were sorted out of a 1 
liter digestate test sample

production of good-looking  
compost and digestate is an 
essential task of composting and 
digestion plants



Residual Waste in Europe and Germany
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MSW in European Union
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Organic waste in Germany and the 
Netherlands 2019 and 2020 
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Treatment of residual waste in 
Germany
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Residual 
Waste

Landfilling
prohibited 
until 2005

Mechanical
- Biological 
Treatment 

(MBT)

Energy

Material for recycling

Inert material for 
landfilling or utilization 
for road construction 

Material for recycling

SRF for energy recovery

Biological inert material 
for landfilling

Storage

Maintenance for landfill gas and 
leachate. How many years are the 
needed maintenance?

Incineration
(WIP)



MATERIAL AND ENERGETIC UTILISATION OF BIOGENIC RESIDUES AND 
WASTE AS CONTRIBUTION TO CLIMATE PROTECTION IN GERMANY

1. Waste Management in Europe and Germany 

2. Biomass in the German Energy System

3. Energy from and resources from organic waste and residues in Germany

4. Solutions for the future - the Smart Bioenergy Concept

5. Conclusion and Outlook

Overview

FACULTY OF AGRICULTURAL AND ENVIRONMENTAL SCIENCES | 
DEPARTMENT OF WASTE AND RESOURCE MANAGEMENT 39



Biomass  - a limited resource
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DBFZ – „Smart Bioenergy Concept“
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Biobased products and energy fuels 
– targets and sectors
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Bioeconomy-Cluster in Germany
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Examples of biobased products
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Bioeconomy-Cluster in Germany
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Current biogas concepts
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Options for flexible biogas production 

FACULTY OF AGRICULTURAL AND ENVIRONMENTAL SCIENCES | 
DEPARTMENT OF WASTE AND RESOURCE MANAGEMENT 47



biogas concepts in the future
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• Long term vision (2050): the global Energy System is based on 100 % 
renewable energy and the bio based economy is well developed in a climate 
neutral society worldwide!

• Sustainable utilization of biomass, particularly organic waste an residues 
are key elements in the energy system and bio based economy of the future

• The waste segregation at the source is a key element to achieve high 
biowaste recycling rates and a good quality of the compost and/or digestate

• Germany is on track to implement in long term a sustainable Circular Economy 
and Energy System, but there is a long way to go!

• The successful international cooperation is one important base to design the 
future in this field!

Conclusion and Outlook
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Prof. Dr. mont. Michael Nelles

michael.nelles@uni-rostock.de

Director

Department Waste & Resource Management 
and China-Coordinator of the University of 
Rostock, Germany

Homepage: www.auf.uni-rostock.de/aw

michael.nelles@dbfz.de

Scientific Manager

Deutsches Biomasseforschungszentrum
(DBFZ) in Leipzig, the Centre for Biomass 
Research in Germany

Homepage: www.dbfz.de
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