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Demonstration plants

SYSTEMIC will demonstrate circular solutions for 
biowaste at five large-scale demonstration plants 
in the EU. 

Demonstration plant Products

Groot zevert, 

The Netherlands

100 kton pig slurry

Biogas

Ammonium-sulphate

N, K-concentrates

Calcium phosphate

Organic soil improvers

AM-Power, Belgium

180 kton manure and 

food waste

Biogas

N, K-concentrates

Organic fertilizer

Acqua & Sole, Italy

120 kton Sewage sludge 

Biogas

Ammonium sulphate

Organic fertilizers

Oaklands, 

United Kingdom

50 kton poultry manure

Liquefied biogas

Liquid CO2

Ammonium sulphate

Organic fertilizer

GNS, Germany

60 kton corn sillage and 

18 kton poultry manure

Biogas 

Ammonium sulphate

Calcium carbonate

Organic Fertilizer
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Urgency to close nutrient cycles 

In our current predominantly linear economy, based 
on finite resource extraction and waste disposal, 
nutrient usage is inefficient and large amounts of 
nutrients are lost through incineration of waste, 
accumulation in soils or through emissions of 
nutrients to the environment, resulting often in water 
and air pollution. Within a circular economy, these 
nutrients would be recovered and made available for 
usage in agriculture, thereby closing nutrient cycles 
and reducing the emissions.

SYSTEMIC will demonstrate new approaches for 
the recovery of nutrients from biowaste. Biowaste, 
which includes animal manure, sewage sludge and 
food waste, forms an enormous resource of valuable 
nutrients. Recovery and reuse of these nutrients 
is essential in order to close nutrient cycles and to 
facilitate the transition towards a circular economy.

“Recovery of nutrients from biowaste is 
essential in order to sustain our future 
food production while de-
creasing environmental impacts”

Within a circular economy, biowaste is considered 
as a source of energy, organic matter and nutrients 
including nitrogen (N), phosphorus (P) and potassium 
(K). These nutrients are valuable and, in the case of 
P, non-renewable. The recovered nitrogen (N) can 
be used to replace current synthetic N-fertilizers, 
thereby substantially reducing the high energy 
consumption and CO2 emissions associated with the 
production of synthetic N-fertilizers. The recovered 
phosphorus (P), an essential plant nutrient, can be 
used to replace current mineral P-fertilizers thereby 
reducing Europe’s dependency on external and non-
renewable P-reserves. The remaining organic matter 
with a reduced nutrient content forms a valuable soil 
improver that can be used in nearby region, thereby 

substantially reducing CO2-emissions associated 
with transport. Overall, this circular approach offers 
an economically viable solution for the processing 
of biowaste, while reducing CO2 emissions and 
preventing nutrient losses. 

Towards a circular economy

At five large-scale demonstration plants, SYSTEMIC 
demonstrates new approaches for the valorisation 
of biowaste into green energy, fertilizers and 
organic soil improvers. To do so, existing biogas 
plants will be enhanced with novel nutrient recovery 
technologies. These demonstration plants, located 
in different EU-counties, act as pioneers and play 
an important role in the evaluation of the technical, 
economic and environmental performance of the 
newly proposed circular solutions.

The technical performance of the installations will 
be monitored and continuously improved. The 
composition and quality of the products will be 
optimized based on requirements of the regional 
market. This market-driven approach ensures that 
the produced products are valuable, thereby turning 
current subsided business cases into economically 
viable ones. Moreover, the environmental 
benefits, including reductions in CO2 emissions, 
will be evaluated. 

The SYSTEMIC project will give a boost to the 
implementation of circular solutions for biowaste 

in Europe.

To enhance an EU-wide uptake of the 
new approaches, results on economic 
profits and environmental benefits will be 
disseminated and business opportunities 
will be developed for ten outreach locations. 

Innovation barriers will be identified and 
addressed through a science-business-policy 

dialogue and policy recommendations will be 
formulated to stimulate the transition towards a 
circular economy. 


