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4. Relevance of the topic and state of the art:

Intensified European agriculture is crucial for the EU food supply and self-sufficiency, but it also generates
environmental challenges related to GHG emissions and nutrient related pressure (eutrophication). In
addition, European agriculture is under economic pressure due to its high dependency on import of primary
nutrients and energy. Nitrogen (N) has been highlighted as one of the three “planetary boundaries” that have
been exceeded beyond supportable levels alongside climate change and biodiversity l0ss (Steffen et al, 2015).
For example, one of the most potent greenhouse gases is nitrous oxide (N20) whose concentrations have
increased in the past 50 years from 270 to 330 ppb (IPCC, 2014). This is significant taking into account that
N20 has a global warming potential which is 300x that of CO2 and for which agriculture is responsible for
60% of its emission. In addition, ineffective management of manure and other fertilizing products results in
eutrophication of water bodies with nitrates as well as elevated volatile ammonia emissions threatening
biodiversity adjacent to agricultural activities. Phosphorus (P) has been highlighted and was placed on the
“Critical Raw Material” list by the European Commission, considering the European continent is dependent
on import (currently EU28 is 92% dependent (P-REX Policy Brief)) to secure its own agricultural production
(and hence food security). Carbon has been insufficiently investigated and even overlooked in past nutrient
oriented research, yet N-, P- and C-cycles are intertwined and need to be examined within a single
methodological framework. Carbon is of primary importance as (effective) carbon in organic matter returned
to soils, which plays a vital role in abatement of soil degradation and maintaining soil fertility. In Europe,
45% of soils are thought to have a low or very low organic content matter (0-2 % organic carbon). These
soils are located primarily in southern Europe but also in areas of France, the UK and Germany (EC, 2016). In
addition, closing the carbon cycle is highly relevant from the perspective of renewable energy potential
fromagro residues (e.g. biogas) and reduction of GHG emissions from agricultural practices (e.g. CHa4 losses
from animal husbandry).

5. Layout of the project (draft)

The main objectives of this project is to suggest changes in farm systems management and/or the
introduction of innovative technologies at farm level able to get “solutions” for C, N, P closing
loops, including GHG emission reduction.

5.1. Materials & Methods: da mezza pagina ad una pagina massimo

Pre-selected demo cases and other innovations case studies selected along the project, will be tested at
demonstration scale by performing research activities. Data acquired from both theoretic and research
activities will be used for successive environmental, micro a macro-economic and human factor
evaluation.
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This will be done by:

(Long-)Listing and prioritizing farm system managements and technologies (solutions) for closing
C-N-P loops reducing environmental impacts.

Selecting and shortlisting solutions to be further tested by research activities.

Analyzing process flow and defining products (biobased fertilizers).

Attesting agro-chemistry and agronomical properties of products derived from solutions selected.

e Assessing the effect of the proposed solutions on soil/plant/air environment system.

Multicriteria assessment analysis will be used as tools to produced result

5.2. Schedule and major steps (3 years): mezza pagina max

e (Long-)Listing and prioritizing farm system managements and technologies (solutions) for closing
(1 year).

C-N-P loops reducing environmental impacts (1 years).

Selecting and shortlisting solutions to be further tested by research activities (1 year).

Analyzing process flow and defining products (biobased fertilizers) (2 year).

Attesting agro-chemistry and agronomical properties of products derived from solutions selected (2

year).
e Assessing the effect of the proposed solutions on soil/plant/air environment system (3 y).
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