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Progetti sulla lotta alla Siccità e alla 
Desertificazione 2000-2010

• Progetti Nazionali

     RIADE et al. + Convenzione MATTM, CNLSD e UNCCD 

• Progetti Europei (V e VI PQ): 

 Desertlink, Medaction, Desurvey, Dismed, Lucinda

• Progetti ESA

 Desertwatch

• Progetti Europei INTERREG:

 Desertnet

• Progetti di cooperazione scientifica:

 Cina, Africa, Sud America, Pacifico (YAP)



Le collaborazioni: i primordi della 
Citizen Science e della Co-creation

• Enti di Ricerca

• Enti locali

• Utenti

• Imprese

• Parti sociali



RIADE

Ricerca Integrata per l’Applicazione di 
Tecnologie e Processi Innovativi per 

la Lotta alla Desertificazione

nrd UNISS

MIUR PON



Nelle presenti condizioni 
climatiche e con gli attuali 
utilizzi del territorio, circa il 
30% del territorio italiano è 
affetto da problemi di 
desertificazione. 

Le criticità sono legate 
soprattutto alla disponibilità di 
acqua, al degrado dei suoli e 
degli agro-ecosistemi.

DISMED Project

DESERTIFICATION ENVIRONMENTALLY SENSITIVE AREAS MAP



The ESA are defined on the basis of different indicators

weighted according with their influence on desertification

process and grouped into four quality indexes:
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L’approccio partecipativo per la scelta 
degli interventi
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1st Level Master Degree

NRD coordination 

⚫ 18 students

⚫ 9 women 9 men

⚫ Degree in Agricultural Sciences, Geological 
Sciences, Environmental Engineering, Natural 
Sciences, Foreign Languages and Literatures, 
Forest Sciences

⚫ Coming from South Italy



Appunti da un viaggio di studio…ciò che abbiamo imparato e che 

non avremmo altrimenti appreso

Master F-RIADE, Training in Tunisia e Niger



KEITA: scheme of the 4 geomorfologic units of the study area 

(R. Carucci, cit.)



La comunità delle donne di Keita
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Modello concettuale realizzato da NRD-ISPRA per la creazione di un indice sintetico (con 
aggregazione di indicatori tramite analisi fuzzy) da affiancare agli indici ESAI e degrado del 
suolo (SDG 15.3.1) per avere un quadro più completo della vulnerabilità dei sistemi socio-
ecologici ai processi di DLDD (Desertification Land Degradation and Drought). 



Componenti Determinanti ID Indicatori Unità di misura Anni Soglia Sfavorevole Soglia Favorevole Peso NRD/ISPRA (1-5)

Capacità risposta Consapevolezza Capitale Umano ID_01 % Popolazione adulta (24-64 anni) con laurea (fonte: ISTAT) % 2020 17,65 21,66 3,83
ID_02 % Capi azienda agricola con laurea (fonte: ISTAT) % 2020 8,11 11,23 4,33
ID_03 Adulti che partecipano all'apprendimento permanente: Popolazione 25-64 anni che frequenta un corso di studio 

o di formazione professionale in percentuale sulla popolazione della stessa classe di età  (fonte: ISTAT)
% media 2018-2022 8,09 9,86 2,67

ID_04 % Dipendenti Enti locali (regioni, province, comuni) con laurea (fonte: MEF-Ministero Economia e Finanze) % 2021 33,37 38,70 4,00

Capitale Sociale ID_05 Partecipazione sociale (fonte: ISTAT)- Persone di 14 anni e più che negli ultimi 12 mesi hanno svolto almeno 

una attività di partecipazione sociale sul totale delle persone di 14 anni e più 
% media  2018-2022 54,79 66,52 3,67

ID_06 Quota di organizzazioni non profit per 10.000 abitanti (per 10.000 abitanti) (fonte: ISTAT) n./abitanti 2020 56,15 75,90 3,33

ID_07 %Imprese attive con 3 e più addetti che hanno intrapreso azioni per ridurre l’impatto ambientale delle proprie 

attività (fonte ISTAT)  come: Contenimento dei prelievi e dei consumi di acqua, trattamento acque di scarico per 

controllo inquinanti, riutilizzo e riciclo delle acque di scarico, risparmio del materiale usato nei processi produttivi, 

raccolta differenziata e riciclo dei rifiuti, contenimento emissioni atmosferiche, contenimento inquinamento 

acustico e luminoso, ricorso a fornitori che adottano processi finalizzati a ridurre l'impatto ambientale

% 2018 64,49 69,47 4,67

ID_08 % Imprese attive con 3 e più addetti che hanno accordi formali (consorzio, contratto di rete, joint venture, ATI, 

ecc) (fonte: ISTAT)
% 2022 5,72 8,08 2,83

ID_09 %Istituzioni pubbliche che hanno adottato  forme di rendicontazione sociale e/o ambientale (fonte: ISTAT) % media 2019-2020 12,87 18,97 3,67

ID_10 % Imprese con almeno 3 addetti che redigono bilanci ambientali e/o di sotenbilità (fonte: ISTAT) % 2018 1,74 3,19 3,50
ID_11 % imprese che acquiscono certificazioni ambientali volontarie di prodotto o di processo (fonte: ISTAT) % 2018 6,95 9,40 4,33

Abilità Tecnologia e Ricerca ID_12 % Spesa in Ricerca e Sviluppo delle Istituzioni pubbliche sul PIL regionale  (fonte: ISTAT) % media 2018-2021 0,42 0,64 3,33

ID_13 % Spesa  in Ricerca e Sviluppo delle imprese sul PIL regionale (fonte: ISTAT) % media 2018-2021 0,38 1,02 3,33

ID_14 % Startup e PMI innovative in ambito ICT del territorio regionale rispetto al totale italiano (fonte: Anitec-

Assinform)
% 2023 1,80 7,10 2,33

ID_15 Intensità brevettuale (fonte ISTAT) numero di brevetti registrati per milione di abitanti n/abitanti media 2017-2019 14,23 102,97 2,50

ID_16 Incidenza dei lavoratori della conoscenza sull'occupazione: Percentuale di occupati con istruzione universitaria 

in professioni Scientifico-Tecnologiche sul totale degli occupati (fonte ISTAT) 
% media 2018-2022 16,36 18,12 4,00

ID_17 % Aziende agricole con almeno un investimento innovativo finalizzato ad innovare la tecnica o la gestione della 

produzione nell'ultimo triennio (fonte ISTAT)

% 2018 6,23 21,72 4,83

Infrastrutture ID_18 Quota percentuale dei carichi inquinanti confluiti in impianti secondari o avanzati, in abitanti equivalenti, rispetto 

ai carichi complessivi urbani (Aetu) generati  (fonte: ISTAT)
% 2015 49,50 67,20 4,17

ID_19 %  Superfici irrigate con microirrigazione sul totale superfici irrigate (fonte: RICA) % media 2018-2021 5,52 54,14 4,83

ID_20 Rete stradale, autostradale, ferrovie sulla superficie regionale (chilometro per cento chilometri quadrati) (fonte: 

ISTAT)
km/kmq 2014 57,16 71,16 2,67

Azione Risorse economiche ID_21 PIL( Prodotto interno lordo)  pro capite (fonte: Conti Nazionali) €/abitante media 2018-2021 17767,93 28596,53 4,17

ID_22 Tasso di occupazione(20-64 anni) sul totale (fonte: ISTAT) % media 2018-2022 55,78 71,95 4,00

ID_23 % Imprese  cessate/imprese attive (fonte: ISTAT) % media 2017-2020 7,12 6,17 4,00

ID_24 % lavoratori che dipendono dalle risorse naturali (agricoltura, caccia, silvicoltura) per il loro reddito (fonte: 
ISTAT) (occupati in agricoltura/totale occupati) % media 2019-2020 4,04 8,45 4,50

ID_25 Export del comparto agro-alimentare in percentuale del PIL  (fonte: ISTAT) % media 2017-2020 1,40 3,21 4,33

ID_26 Produttività dei terreni agricoli-:Valore aggiunto dell'agricoltura per ettaro di SAU (fonte: ISTAT) migliaia di €/ha media 2018-2021 1,84 4,23 4,67

ID_27 Accesso al credito aziende agricole: Finanziamenti oltre il breve termine agli investimenti in agricoltura 

(macchine e attrezzature, acquisto o costruzione di fabbricati) (fonte: Banca Italia)- valore territoriale su media 

nazionale

€/€ media 2018-2022 0,32 1,49 2,83

ID_28 Accesso al credito altre imprese: Percentuale di piccole imprese dei settori Industria e Servizi con meno di 50 

addetti che nell'anno di riferimento hanno avuto almeno un rapporto creditizio. Sono escluse le imprese del 

settore Attivita' finanziarie e assicurative  (fonte: ISTAT)

% 2018 48,70 56,10 2,83

Governance ID_29 %Aree protette EUAP (Elenco Ufficiale Aree Naturali Protette)  sul totale del territorio (fonte: MASE) % 2021 3,42 11,94 4,33

ID_30 %Aree protette che rispondono alla Direttiva Uccelli/Habitat (SIC, ZPS,ecc) sul totale del territorio (fonte: MASE) % 2021 11,33 24,04 4,33

ID_31 Presenza di piani di protezione civile approvati, piani di adattamento ai CC , SRSS- Strategie Regionali di 

Sviluppo Sostenibile, programmi di azione di locale di lotta alla siccità e alla desertificazione (PAL) 

% (n. presenti/ n. totali 

possibili)
2023 48,96 87,31 4,67

ID_32 Siti con procedimento amministrativo concluso rispetto al totale dei siti oggetto di procedimento di bonifica 

(fonte: ISTAT da dati ISPRA)
% 2020 42,80 57,43 3,83

ID_33 Avanzamento della spesa per PSR (programmazione sviluppo rurale 2014-2022) sulla dotazione finanziaria 

complessiva di programmazione (fonte: AGEA) (al 28/02/2023)
% 2023 64,69 72,18 3,50

ID_34 % Dotazione finanziaria dei PSR destinati alle priorità 4 (difesa e ripristino degli ecosistemi naturali connessi 

all'agricoltura e alle foreste) e priorità 5 (lotta al cambiamento climatico) sul totale delle 6 priorità (Fondo Fears, 

programmazione 2014-2022 per lo sviluppo rurale) (fonte: AGEA)

% 2023 42,44 48,70 3,17

ID_35 Grado di innovazione della pianificazione (Presenza/aggiornamento di piani territoriali regionali, numero piani 

comunali e classe di datazione ) (fonte: Rapporto del territorio dell'INU)
0-1 2023 0,52 0,77 4,00

Attitudine/Flessibilità ID_36 Dipendenza strutturale (indice di): rapporto tra popolazione in età non attiva (0-14 anni e 65 anni e più) e 
popolazione in età attiva (15-64 anni), moltiplicato per 100. (fonte: ISTAT) n. media 2018-2021 0,61 0,56 3,00

ID_37 % Consumo di suolo netto negli ultimi 5 anni  su superficie territoriale (fonte: ISPRA) . Per  Consumo di suolo 

netto si intende  l'incremento della copertura artificiale del suolo valutato attraverso il bilancio tra il consumo di 

suolo e l'aumento di superfici agricole, naturali e seminaturali dovuto a interventi di recupero, demolizione, 

deimpermeabilizzazione, rinaturalizzazione o altro.

% 2018-2022 0,16 0,06 4,67

ID_38 Percentuale di consumi di energia elettrica coperti da fonti rinnovabili sul totale dei consumi interni lordi (fonti: 

ISTAT)
% 2021 14,25 57,55 4,67

ID_39 Grado di agrodiversità: Incidenza della SAU ad alta agrodiversità per Regione (fonte: elaborazione da dati RICA 

- https://rica.crea.gov.it/download.php?id=1846)

% 2016-2020 25,30 44,60 4,83

ID_40 Percentuale di SAU condotta con il metodo biologico/ SAU totale (fonte: SINAB e ISTAT) % 2020 5,49 24,46 4,00
ID_41 Rapporto tra il numero di aziende appartenenti alle classi dimensionali inferiori a 2 ettari e il numero di aziende 

appartenenti alle classi dimensionali superiori a 50 ettari (fonte: ISTAT)
n./n. 2020 22,47 3,50 3,33

ID_42 Numero stabilimenti industriali a rischio di incidenti rilevanti connessi con sostanze pericolose per 100 km2 di 

superficie teritoriale (fonte: ISPRA)
n/km2 2023 0,49 0,12 3,17

ID_43 Indice regionale di dipendenza idrica (percentuale dei volumi in ingresso extra-regionali sul totale del volume 

addotto regionale) (fonte: ISTAT )
% 2020 0,85 0,10 4,00



Territorio al centro dei Sistemi di lotta alla Siccità e alla Desertificazione

Cittadini

Settore 
privato

Settore 
pubblico

Istituzioni



Il suolo ed i principi dell’Agroecologia

LA DEGRADAZIONE DEL SUOLO

Le funzioni possono del suolo essere 

seriamente compromesse da una serie 

di fenomeni, derivanti in gran parte 

dalle azioni antropiche, sino a giungere 

all’ultimo stadio della degradazione 

(desertificazione)



La nuova frontiera del microbioma e del OneHealth

• I microrganismi sono presenti 

ovunque

• Sono essenziali per la salute delle 

piante, degli animali, dell’uomo e 

dell’ambiente

• Impatto in termini di produttività delle 

colture, qualità e sicurezza degli 

alimenti

Bevivino, Costanzo, Iannetta (2023) Il microbioma per un agricoltura sostenibile: dal Nuovo concetto di Microbioma al concetto di Olobionte. In: 

Microbioma, One health, dal suolo al benessere dell’uomo. EDAGRICOLE (Sellito Ed.)  



Mission Soil Deal for Europe: 
conciliare i bisogni umani con la salute del Pianeta
Consapevolezza dei problemi legati alla tutela dei Suoli:

• Migliorare la governance dei processi decisionali in materia di suolo a livello nazionale, regionale e locale;

• Fornire ai decision maker e ai portatori d’interesse gli elementi informativi necessari alla tutela del suolo e gli

strumenti di supporto alla pianificazione;

• Incrementare la conoscenza e consapevolezza degli agricoltori e del mondo agricolo sul ruolo dell’agricoltura nella
protezione del suolo

• Incrementare la conoscenza e consapevolezza del mondo dei liberi professionisti (agronomi, architetti, geologi e

geometri) sul problema suolo;

• Aumentare il consenso dei cittadini nei confronti delle politiche a favore della tutela del suolo;

• Sensibilizzare le istituzioni comunitarie e degli altri stati membri sulla necessità di adottare delle normative
adeguate per ridurre il consumo di suolo e per promuoverne un uso sostenibile.

• Promuovere la riduzione del consumo di suolo in sede di pianificazione urbana.

• Accrescere la consapevolezza delle aziende agricole e degli stakeholders (istituzioni, tecnici, cittadinanza), rispetto

ai servizi ecosistemici generati dall’adozione di pratiche idonee a mantenere o ripristinare adeguati contenuti in

carbonio organico nei suoli agricoli.



I nuovi progetti

FOOD SYSTEM RESI LI ENCE: TRANSI TI ON TOWARDS A MORE SUSTAI NABLE AGRI CULTURE
C. Zoani1, M. Stefanova1, C. Nobili1, L. Di Gregorio 1, M. Costanzo1, O. Presenti, 1 A. Del Fiore1, L. Colasuonno2,  P. De Rossi2, P. Pistochini2, A. Latini2 and A. Bevivino1

ENEA, Italian National Agency for New Technologies, Energy and Sustainable Economic Development - Rome, Italy; 1 Department of Sustainability (SSPT); 2 Department of Energy Efficiency (DUEE)

BACKGROUND. Building food system resilience is necessary to maintain progress towards food and nutrition security and equitable livelihoods for all in a healthy ecosystem. New
threats, such as the COVID-19 pandemic and the Ukraine war, are currently challenging the sustainability and resilience of agrifood systems worldwide even more highlighting the

strategic role of food production for a safe and secure sustainment of citizens. Recent findings from microbiome research underlined how the microbiome of soils, plants, humans and

animals play a key role in addressing new and existing threats to food security, nutrition, health and environmental and energy sustainability of agrifood systems, in the framework of
the One Health approach. ENEA as Partner or Coordinator in different EU-projects related to food system sustainability and resilience; main examples are summarized hereinafter,

covering also aspects related to food quality, food safety, circular economy and integration and interoperability of food-related data.

KOM ECOREADY

Czech University of Life Science Prague, January 24-25, 2023

Food production with minimal environmental impact is one of
the aims of the SI MBA (Sustainable I nnovation of

Microbiome Applications in the Food System, H2020

GA No. 818431 https://simbaproject.eu) project, which
provides a holistic and innovative approach to the

development of microbial solutions to increase food and
nutrition security. To enhance overall sustainability and the

innovation capacity of the European food production system,

microbiome-based solutions have been identified and
adopted in organic and conventional farming) systems.

The FOODSAFETY4EU project (H2020
GA No.101000613,

https://foodsafety4.eu) project aims at
designing, developing and releasing a
multi-stakeholder platform to establish a

network of FSS actors at national,
European and international level,

delivering solutions to support the EC in
its endeavor in aligning research, policy
and innovation with the societal needs

and perspectives and improving food
safety across Europe.

The ERANET SUSFOOD2
PROVI DE project

(https://www.project-provide.eu/)
aims at fostering a circular food
system by promoting the use of

food sidestreams to produce
high-added value new food

products thanks to the application
of green extraction technologies
to generate ingredients high in

valuable proteins and health-
promoting compounds.

Due to the fragmentation of the existing
Food Nutrition Security (FNS)

resources for health and agri-food
sciences and their unevenly distribution
among the user communities, a first-
generation ‘food cloud’ was launched to
overcome fragmentation by federating

FNS data on diet, health, and consumer
behaviour as well as sustainable
agriculture and the bio-economy (FNS-

Cloud, H2020 GA No. 863059, www.fns-
cloud.eu).

DGR4Food (Empowering a fair
and responsible European

FoodRegister, fostering citizen

sovereignty and creating a data-
driven food system - HEu GA No.

101086523) has the goal to
achieve trust in a data-driven food

system by implementing Digital

Responsibility Goals for the food
sector to enable reduction of food

waste and fair conditions
throughout the entire food chain.

ENEA coordinates the European METROFOOD-RI – I nfrastructure for Promoting Metrology in Food and Nutrition (www.metrofood.eu), which is
focused in providing metrology services in support to the agrifood, in relation to food quality, safety and authenticity, traceability of raw materials

and products, food transparency, circular bioeconomy and sustainability. ENEA also coordinates the NRRP project METROFOOD-IT aimed at
strengthening the Italian RI for Metrology and Open Access Data in support to the Agrifood.
Furthermore, initiatives focused in integrating RIs knowledge, facilities and services can boost the definition of an integrated and structured

landscape, promoting more and more advanced research and highest cooperation with and within the agrifood systems’ stakeholders, thus
enhancing the social-economic impact. With this reference, two relevant Horizon-funded initiatives are AgroServ and iNEXT-Discovery: AgroServ

(HEu GA No. 101058020) aims at providing access to innovative, customized and integrated services for resilient and sustainable European
agriculture systems and the agroecological transition; iNEXT-Discovery (H2020 GA No. 871037) aims at enabling access to structural biology RIs,
and among its activities there is a focus in strengthening the bridge between the “structural biology community” and the “agrifood community” by

promoting agrifood-related structural biology applications.

The European Joint Programme on Soil (EJP Soil, https://ejpsoil.eu) is a Cofund on Agricultural Soil Management from
the EU H2020 Research & Innovation Programme (Grant Agreement n° 862695), contributing to key societal challenges

including climate change, water and future food security. It targets climate change adaptation and mitigation, sustainable
agricultural production, ecosystem services, restoration and prevention of land and soil degradation. ENEA is an active
partner in the following four related projects:

#OMMI T (Sustainable management of soil organic matter to mitigate trade-offs between C sequestration

and nitrous oxide, methane and nitrate losses) focuses on the evaluation of trade-offs and synergies between soil C

sequestration, nitrous oxide, methane and nitrate losses as affected by soil management options aimed at increasing soil
C storage in the main pedo-climatic conditions and farming systems.

2) MI NOTAUR (Modeling and mapping soil biodiversity patterns and functions across Europe) aims to propose
functional indicators of soil biodiversity in relation to soil ecosystem services, and then to identify thresholds and target
values for these indicators to support policy.

3) SERENA (Soil ecosystem services and soil threats modelling and mapping) intends to support land planning and
soil policies through the provision of an integrative vision of multifunctional soil quality, putting relevant stakeholders at
the core of the projects and providing co-developed indicators and related interpretation values to report both on soil
degradation and soil-based ecosystem services.

4) ARTEMI S (Agro-ecological strategies for promoting climate change mitigation and adaptation by enhancing

soil ecosystem services and sustainable crop production) , agroecological farming systems are the key for
achieving the resilience to climate changes of the agriculture sector. The project evaluates the impact of good soil
management on the ultimate yield stability, carbon storage and nitrate leaching in various – including simulated – climate
scenarios.

The SOI L HUB Project (DBA.AD002.389,
2022-2024) has implemented an the Italian

national funded network for healthy soils, to

overcome the existing fragmentation of
knowledge and stakeholders. The focus is on

the sustainability of the production
environments and the quality of the agri-food

chains through the environmental and soil

protection. Special care is paid to the
interaction between science and policy in the

field of agricultural land management, soil
degradation and mitigation and adaptation to

climate change.

SOIL HUB intends to support at national level
what is being covered at European level by the

Horizon 2020 EJP SOIL project, for the
creation of a joint European program on soil

research. The services that the Soil Hub

provide include training, databases,
methodologies, a national soil database,

cartographic products and soil profile data.

ENEA is a Joint Research Unit at MI RRI -I T (Microbial Resource Research I nfrastructure,
http://www.mirri-it.it) , the pan-European distributed Research Infrastructure for the preservation, systematic

investigation, provision and valorisation of microbial resources and biodiversity. MIRRI brings together 50+

microbial domain Biological Resource Centres (mBRCs), culture collections and research institutes from ten
European countries. MIRRI serves the bioscience and the bioindustry communities by facilitating the access,

through a single point, to the broadest range of high-quality microorganisms, their derivatives, associated data
and services, with a special focus on the domains of Health & Food, Agro-Food, and Environment & Energy. By

serving its users, by collaborating with other research infrastructures and by working with public authorities

and policy makers, MIRRI contributes to the advancement of research and innovation in life sciences and
biotechnology, as well as for a sustainable, competitive and resilient bioeconomy.
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ENEA Energy Efficiency Department largely fosters the implementation of energy efficient solutions for achieving sustainability and resilience in agriculture,
including protected agriculture, and in the agro-food processing sector.

ENEA was proposer of the Energy Efficiency Research Alliance Joint Programme on Energy Efficiency in I ndustrial Processes (EERA JP-EEI P,
current website https://www.eera-eeip.eu/projects/research-facilities.html), started in 2015, coordinating the Sub-Programme 3 (SP3) dedicated to agro-
food industrial processes. Besides energy efficiency improvement, the SP3 adopted the NEXUS approach for a broader vision of the agro-food system,
integrating the energy, water and food components; the improvement of feedstock and cultivated species for more efficient industrial processes, the EU
integrated labelling; and the closing cycles and symbiosis between local farms and processing plants.

Two European projects, Transfering Energy Save Laid on Agroindustry (TESLA, Intelligent Energy Europe IEE/758/SI2.644752, 2013-2016,
www.teslaproject.org) and Saving Cooperative Energy (SCOoPE, H2020-EE-2015-3_MarketUptake, 2016-2019, https://scoope.eu) strongly addressed
the small and medium agro-food cooperatives (SMEs). TESLA pointed to the reduction of energy consumption and the improvement of energy efficiency in
cooperatives of key agro-food sectors, namely fruit and vegetable (F&V) processing plants, olive oil mills, wineries and animal feed factories. SCOoPE
targeted these sectors: crops drying, diary products, meat and poultry and F&V transformation, analysing the processes in terms of yield and energy, and

determining specific Key Performance Indicators (KPIs) for benchmarking production and energy consumption patterns. The several project objectives
included the demonstration in operational environment of collaborative energy management systems by realizing six pilot agro-industrial clusters.
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provides a holistic and innovative approach to the
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innovation capacity of the European food production system,

microbiome-based solutions have been identified and
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network of FSS actors at national,
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delivering solutions to support the EC in
its endeavor in aligning research, policy
and innovation with the societal needs

and perspectives and improving food
safety across Europe.

The ERANET SUSFOOD2
PROVI DE project

(https://www.project-provide.eu/)
aims at fostering a circular food
system by promoting the use of

food sidestreams to produce
high-added value new food

products thanks to the application
of green extraction technologies
to generate ingredients high in

valuable proteins and health-
promoting compounds.

Due to the fragmentation of the existing
Food Nutrition Security (FNS)

resources for health and agri-food
sciences and their unevenly distribution
among the user communities, a first-
generation ‘food cloud’ was launched to
overcome fragmentation by federating

FNS data on diet, health, and consumer
behaviour as well as sustainable
agriculture and the bio-economy (FNS-

Cloud, H2020 GA No. 863059, www.fns-
cloud.eu).

DGR4Food (Empowering a fair
and responsible European

FoodRegister, fostering citizen

sovereignty and creating a data-
driven food system - HEu GA No.

101086523) has the goal to
achieve trust in a data-driven food

system by implementing Digital

Responsibility Goals for the food
sector to enable reduction of food

waste and fair conditions
throughout the entire food chain.

ENEA coordinates the European METROFOOD-RI – I nfrastructure for Promoting Metrology in Food and Nutrition (www.metrofood.eu), which is
focused in providing metrology services in support to the agrifood, in relation to food quality, safety and authenticity, traceability of raw materials

and products, food transparency, circular bioeconomy and sustainability. ENEA also coordinates the NRRP project METROFOOD-IT aimed at
strengthening the Italian RI for Metrology and Open Access Data in support to the Agrifood.
Furthermore, initiatives focused in integrating RIs knowledge, facilities and services can boost the definition of an integrated and structured

landscape, promoting more and more advanced research and highest cooperation with and within the agrifood systems’ stakeholders, thus
enhancing the social-economic impact. With this reference, two relevant Horizon-funded initiatives are AgroServ and iNEXT-Discovery: AgroServ

(HEu GA No. 101058020) aims at providing access to innovative, customized and integrated services for resilient and sustainable European
agriculture systems and the agroecological transition; iNEXT-Discovery (H2020 GA No. 871037) aims at enabling access to structural biology RIs,
and among its activities there is a focus in strengthening the bridge between the “structural biology community” and the “agrifood community” by

promoting agrifood-related structural biology applications.

The European Joint Programme on Soil (EJP Soil, https://ejpsoil.eu) is a Cofund on Agricultural Soil Management from
the EU H2020 Research & Innovation Programme (Grant Agreement n° 862695), contributing to key societal challenges

including climate change, water and future food security. It targets climate change adaptation and mitigation, sustainable
agricultural production, ecosystem services, restoration and prevention of land and soil degradation. ENEA is an active
partner in the following four related projects:

#OMMI T (Sustainable management of soil organic matter to mitigate trade-offs between C sequestration

and nitrous oxide, methane and nitrate losses) focuses on the evaluation of trade-offs and synergies between soil C

sequestration, nitrous oxide, methane and nitrate losses as affected by soil management options aimed at increasing soil
C storage in the main pedo-climatic conditions and farming systems.

2) MI NOTAUR (Modeling and mapping soil biodiversity patterns and functions across Europe) aims to propose
functional indicators of soil biodiversity in relation to soil ecosystem services, and then to identify thresholds and target
values for these indicators to support policy.

3) SERENA (Soil ecosystem services and soil threats modelling and mapping) intends to support land planning and
soil policies through the provision of an integrative vision of multifunctional soil quality, putting relevant stakeholders at
the core of the projects and providing co-developed indicators and related interpretation values to report both on soil
degradation and soil-based ecosystem services.

4) ARTEMI S (Agro-ecological strategies for promoting climate change mitigation and adaptation by enhancing

soil ecosystem services and sustainable crop production) , agroecological farming systems are the key for
achieving the resilience to climate changes of the agriculture sector. The project evaluates the impact of good soil
management on the ultimate yield stability, carbon storage and nitrate leaching in various – including simulated – climate
scenarios.

The SOI L HUB Project (DBA.AD002.389,
2022-2024) has implemented an the Italian

national funded network for healthy soils, to

overcome the existing fragmentation of
knowledge and stakeholders. The focus is on

the sustainability of the production
environments and the quality of the agri-food

chains through the environmental and soil

protection. Special care is paid to the
interaction between science and policy in the

field of agricultural land management, soil
degradation and mitigation and adaptation to

climate change.

SOIL HUB intends to support at national level
what is being covered at European level by the

Horizon 2020 EJP SOIL project, for the
creation of a joint European program on soil

research. The services that the Soil Hub

provide include training, databases,
methodologies, a national soil database,

cartographic products and soil profile data.

ENEA is a Joint Research Unit at MI RRI -I T (Microbial Resource Research I nfrastructure,
http://www.mirri-it.it) , the pan-European distributed Research Infrastructure for the preservation, systematic

investigation, provision and valorisation of microbial resources and biodiversity. MIRRI brings together 50+

microbial domain Biological Resource Centres (mBRCs), culture collections and research institutes from ten
European countries. MIRRI serves the bioscience and the bioindustry communities by facilitating the access,

through a single point, to the broadest range of high-quality microorganisms, their derivatives, associated data
and services, with a special focus on the domains of Health & Food, Agro-Food, and Environment & Energy. By

serving its users, by collaborating with other research infrastructures and by working with public authorities

and policy makers, MIRRI contributes to the advancement of research and innovation in life sciences and
biotechnology, as well as for a sustainable, competitive and resilient bioeconomy.
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ENEA Energy Efficiency Department largely fosters the implementation of energy efficient solutions for achieving sustainability and resilience in agriculture,
including protected agriculture, and in the agro-food processing sector.

ENEA was proposer of the Energy Efficiency Research Alliance Joint Programme on Energy Efficiency in I ndustrial Processes (EERA JP-EEI P,
current website https://www.eera-eeip.eu/projects/research-facilities.html), started in 2015, coordinating the Sub-Programme 3 (SP3) dedicated to agro-
food industrial processes. Besides energy efficiency improvement, the SP3 adopted the NEXUS approach for a broader vision of the agro-food system,
integrating the energy, water and food components; the improvement of feedstock and cultivated species for more efficient industrial processes, the EU
integrated labelling; and the closing cycles and symbiosis between local farms and processing plants.

Two European projects, Transfering Energy Save Laid on Agroindustry (TESLA, Intelligent Energy Europe IEE/758/SI2.644752, 2013-2016,
www.teslaproject.org) and Saving Cooperative Energy (SCOoPE, H2020-EE-2015-3_MarketUptake, 2016-2019, https://scoope.eu) strongly addressed
the small and medium agro-food cooperatives (SMEs). TESLA pointed to the reduction of energy consumption and the improvement of energy efficiency in
cooperatives of key agro-food sectors, namely fruit and vegetable (F&V) processing plants, olive oil mills, wineries and animal feed factories. SCOoPE
targeted these sectors: crops drying, diary products, meat and poultry and F&V transformation, analysing the processes in terms of yield and energy, and

determining specific Key Performance Indicators (KPIs) for benchmarking production and energy consumption patterns. The several project objectives
included the demonstration in operational environment of collaborative energy management systems by realizing six pilot agro-industrial clusters.
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Il PROGETTO SIMBA - Sustainable Innovation of 

Microbiome Applications in Food System

Valorizzare la biodiversità microbica del suolo e della rizosfera  favorirà la transizione 

agroecologica dell’agricoltura verso sistemi che salvaguardano il suolo e forniscono diete sane e 

sostenibili, in grado di conciliare i bisogni umani con la salute del Pianeta.

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 818431 (SIMBA). This output reflects only the author’s view and
the Research Executive Agency (REA) cannot be held responsible for any use that may be made of the
information contained therein.

www.simbaproject.eu@SIMBAproject_EU
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homogeneous amounts of food waste streams. This contributes to the circular economy approach where useful 

material, once seen as waste, is recycled back into the supply chain to create new products. Detailed analyses of the 

technical and economic feasibility and environmental effects of possible valorisation routes for food waste are needed 

to select processes and products that enable optimal valorisation while ensuring sustainability and safety in the entire 

food value chain. The types and amounts of food waste available in different locations should also be evaluated. 

Official food waste statistics are not available for all EU member states. This has improved after EC delegated 

decision (2019/1597, supplementing DIR 2008/98/EY) was set into force. To implement and monitor the EU’s Farm 

to Fork Strategy, the EC proposed legally binding targets to reduce food waste across the EU, by the end 20233. 

Based on this directive, food industries started monitoring and detailed annual reporting of food waste streams from 

2022. Mandatory reporting would also act as an incentive for the actors/companies to look for alternative uses for 

waste streams of different qualities, while also reducing total amount of waste4. The use of food industry processing 

residues offers an excellent opportunity for the development of organic fertilisers replacing mineral ones and tailored 

soil improvers1 as useful soil amendments5. 

Arable soils are subject to severe degradation in the EU. 12.7% of Europe is affected by moderate to high erosion, 

causing an estimated loss of agricultural production of €1.25B per year. At the same time, organic carbon stocks in 

cropland topsoil are declining, accelerating global climate change. Soils are healthy when they are in good chemical, 

biological and physical condition, and thus able to continuously provide their important ecosystem services (food 

and biomass production, carbon reservoir)3. Use of recycled fertiliser products would contribute to independence 

from mineral fertilisers and improve soil health. Organic matter and nutrients in food industry waste products could 

be reused but are instead released to the nearby environment, such as waterways where they can cause eutrophication. 

Applying circular bioeconomy methods to the food industry value chain, improving use of residue streams6 and 

regional production of soil improvers will enhance food system sustainability and so reduce waste (Figure 1.1.). Food 

industry processing residues have different characteristics (liquid / solid; nutrient content (N, P); organic matter 

quality) according to the product and region. This will determine what soil improvers can be produced locally and 

how effective they are. It is therefore important not only to test residue streams using local raw materials but also to 

use local expertise to ensure effectiveness of the soil improver. At the same time, high quality standardised processes 

and strategies are needed to ensure replicability and safety.  
The final challenge is stakeholder and 

wider social acceptance of any products 

obtained from residue streams. Here the 

questions are i) Economic, how costly is 

the process to obtain the soil improver, 

transport and use it? ii) Environmental, 

how safe and effective are the products? 

iii) Societal, how are they perceived? 

 

Figure 1.1.b DeliSoil’s food value chain7. 
Food raw materials are used by the 
industries to create products for 
consumers. The by-products are 
processed, e.g., by Anaerobic Digestion 
(AD), to create added value. The 
soiled/inedible residue streams are further 
processed to provide soil improvers for 
food production.  

 

Objectives 
DeliSoil is structured into 7 Work Packages (WP) (Figure 3.1.): 5 inter-linking WPs investigating technical, 

environmental, socioeconomic, and policy drivers of sustainable soil improvers and 2 overarching WPs for DEC 

(WP6) and Project Management & Coordination (WP7, Luke). We apply a co-creative, multi-actor, and 

transdisciplinary approach with strong stakeholder participation and engagement covering the entire food value 

 

 
3 EU Commission 2021. Soil, land and climate change. Published 30.9.2019, Last modified 11.5.2021   
4 Heikkinen et al 2022. Climate change induces carbon loss of arable mineral soils... Global Change Biology 28, 3960-3973. 
5 Any substance intended to change soil chemical/physical characteristics, making it more suitable for plant growth and increasing soil water 
retention 
6 Flow of material that is not the end product(s) that a food processing process directly seeks to produce 
7 Series of activities that create and build value at every step. Refers to full life cycle of product or process. 

Tecnologie innovative per convertire i 

residui delle industrie di trasformazione e 

produzione alimentare in ammendanti 

all’avanguardia che saranno testati per 

stabilità, efficacia e biosicurezza 

valutandone così il loro impatto su salute 

del suolo, prestazioni agronomiche e 

rischi ambientali.

WP2: Soil health improvement (LEAD  ENEA)

 

https://delisoil.eu
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MIRRI, la più grande infrastruttura di ricerca europea per la gestione e valorizzazione delle collezioni microbiche,
una risorsa fondamentale per lo sviluppo della bioeconomia e della biosostenibilità, con importanti applicazioni in
tutti i settori biotecnologici. La piattaforma al momento riunisce oltre 53 tra Centri di Risorse Biologiche e
collezioni microbiche appartenenti a 10 Nodi nazionali. In Italia è presente il Network italiano dei Centri di Risorse
Biologiche (Joint Research Unit MIRRI-IT), cui partecipa anche ENEA come Ente associato, con una collezione
microbica composta da circa 1.500 microorganismi (batteri, funghi, alghe, virus) e consorzi microbici isolati da
diverse matrici ambientali ed ecosistemi naturali, con notevoli potenzialità applicative in campo ambientale, beni
culturali, salute, agroalimentare e bioenergia.



Nonostante gli investimenti in corso, il report dei progressi raggiunti nei 17 obiettivi dell’Agenda 2030 di 

sviluppo sostenibile 2023 (Progress Chart 2023),  presenta un’istantanea non soddisfacente. 

Il Rapporto ASviS mostra chiaramente come negli ultimi otto anni l’Italia non abbia scelto in modo convinto 

e deciso l’Agenda 2030 come mappa per realizzare uno sviluppo pienamente sostenibile sul piano 

ambientale, sociale, economico e istituzionale.

I dati dimostrano chiaramente il deterioramento dei progressi verso molti obiettivi, come povertà, 

sicurezza ambientale ed alimentare, sanità ed occupazione, favorito dagli impatti della pandemia di 

Covid-19, dei conflitti e dei cambiamenti climatici 

Non possiamo permetterci di perdere altro tempo: dobbiamo raggiungere gli Obiettivi di Sviluppo

Sostenibile con una concertazione tra le diverse Convenzioni Internazionali sui Goals 6 (Acqua pulita e

servizi igienico-sanitari), 13 (Azione per il clima), 14 (Vita sott’acqua) e 15 (Vita sulla terra), che definiscono

la stabilità biofisica del nostro pianeta. Questo dovrà essere il messaggio per la prossima COP16

dell’UNCCD che si terrà quest’anno a Riyadh.

Conclusioni

I 17 obiettivi di sviluppo sostenibile | Regione Piemonte

https://www.regione.piemonte.it/web/temi/strategia-sviluppo-sostenibile/17-obiettivi-sviluppo-sostenibile
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