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Agro-food and circular economy

Felix Arion



AGRO-FOOD AND CIRCULAR ECONOMY:
REDUCING WATER FOOTPRINT, CREATING VALUE, BUILDING RESILIENCE

Study on the implementation of circular economy principles in individual water consumption in Romania

AQUAREC - The Role of Circular Ecenomy in Romania's Water Sector | Cluj-Napoca, 21 November 2023

WATER FOOTPRINT OF COMMON FOODS
(LITERS OF WATER PER KG OF PRODUCT)

WHY IT MATTERS

‘7 Agro‘l'ra nsilvania”

Cluster

Prof. Dr. Felix Arion
USAMV Cluj / AgroTransilvania Cluster
felixarion@usamvcluj.ro

CIRCULAR ECONOMY IN AGRO-FOOD SYSTEMS

Agriculture and food systems are the largest SUSTAINABLE SMART PROCESSING
users of freshwater. " Beef (beef) I 15,415 L PRODUCTION & PACKAGING
What we eat has a much bigger water footprint h‘f Lamb & Mutton N 10412 L + Efficient iigation . Wammmnl. 3
than what we drink and use directly. brecioN _—"
: Cheesa I s.606 L « Soll health & « By-product
Ny Pork I 5055 L regenerative valorization
bedon @ o LESS - VALUE * Reusable/
Food choices cancut  UP 10 90% of the water v ° 3251 g MORE - CLOSE recyclable
water use and protect foatprint of an individusl &5 Eoggs - 32651 r‘w’:ﬁmt::u";* THE LOOP f g
resources for future o S ok Wheat B 18271 wates 3 47 showers RECOVERY &
g G el REGENERATION e
Maize W 2221 CONSUMPTION
Chaosang mors * Composting & anaerobic 1
‘ Vegetables i 3221 plant-based foods diggs tion H - :rl::; seasonal
sawves waber, * Nutriant recovery
i Apples B B22L o e + Reduce food waste

Source: Mekonnen & Hoekstra (20100, Water Footpeint Netwaork

Cereals & Fruits & Meat & Beverages Sugar & Focd waste  Uptycling of by products  Recowery of nutrients  Reuse of treated  Biogas & biosnergy
products vegetables poultry Swvents prevention (OMARA, bran, peels,  for sols and fertilizer  wastewater in froam arganic
24% 18% 17% 16% 8% % 4% 6% & valorzation whey, pomace) substitution Agricultune ranidues

Most of the water we use i indirect -

v
iy

@"h.lﬂﬂ ¥ 84 <& 0

Source: Water Footprint Netwaork (2023)

FROM WASTE TO RESOURCE: OPPORTUNITIES IN AGRO-FOOD

2 Y £ 0 &

WATER FOOTPRINT OF A ROMAMNIAN DIET (EXAMPLE)
Average daily water footprint: - 2,700 - 3,200 liters/person/day

J:l'

Oils & fats

embadded m the faod we Corums
G Aciapted froem Water Footprnt Neteork & local detary data

:h
Dvr. Eng. Ec. Elena Sighina Lakatos

Special appreciation for v Gt b o B Coor s s e (BT, o e

EC - The Role of Circular Economy in Romania’s Water Sector

WHAT CAN WE DO? PRACTICAL ACTIONS FOR EVERY ACTOR
FOOD PROCESSORS ‘ POLICY MAKERS
v Invest in efficient technologies -@

+ Reuse and recycle water m

« Valorize by-produsts

» Measure and disclose
water footprint

FARMERS

v Adopt water-efficient irrigation
and sail conservation

« Diversify crops and rotations

v Use organic amendmaents

v Monitor and manage water use

RETAILERS & HORECA

v Work with local suppliers

Ll S Optimize stocks & storage
« Reduce food waste

¥ Promete sustainable choices

¥ Support circular investmaents
¥ Incentivize efficient practices
v Strengthen standards & data

IRCEM

v Promote education & awarencss

Lower water footprint « Less waste + Higher value + Stronger resilience

IMPACT

Save water and energy
Reduce greenhouse gas
emissions

Impreve soil fertility
and biodiversity
Increass profitability
and local value

LEpe

CONSUMERS

.‘.‘ v East more plant-based
. « Buy local & seasonal
¥ Aveid food waste

v Choose wisely, every day
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FUTUREHYDRO-OPENLAB

Julien Lecollinet



REGION [l % ELiTl VD

et |

A FULL-SCALE, OPEN-AIR HYDRAULIC LABORATORY

Water resilience in agriculture s e oty PILLAR 1:
Innowabian im oractice . : ..':'-. - ; Hyddmi i wetwici b DIEITAL T‘huIN b DisEM

Cannecied rrgaban terminals &

Ot Function:

Sl parTL: Real-time simulation and

Mercts sensng ivd cabors “what-if* e e modelling
of the hydraulic network

PILLAR 2:
loT SEWSOR BASE - REIMU

—

A foundation of canneated
meters and advanced sensors
for pressure, quality and
consurmplion

Time K s

Combining Data Science and Infrastructure for Climate
Resilience and Energy Optimization
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SMACC

Marianna Ferrigno



SMACC- Classification of crops per wastewater quality requirements to

\»
| C I‘ e a support planning of water reuse for irrigation

Consiglio per la ricerca in agricoltura P
e l'analisi dell'economia agraria : y

MACRO-CATEGORIES
(Code and Description)

CATEGORIES
(Code and Description)

1. All food crops 1.1 Leafy crops grown on the soil surface eaten raw (e.g. lettuce,
consumed  raw spinach. Asian cabbage. cabbage. celery). Food crops ingested raw.
where the edible which grow above ground and edible portion is <25 cm above soil
LEGEND part is in direct surface (e.g. pepper. tomato, cucumber, courgettes, young beans).
Quality Class — 1.2 Food crops that can be ingested raw,

contact with
- A reclaimed water
and root crops
- B consumed raw 1.3 Food crops ingested raw. which grow above ground and edible
portion is >25 cm above soil surface*

[ *with edible skin

_ 2.1 Food crops grown on the soil that can

- D 2. Food crops be eaten raw after peeling (e.g. watermelon,
melon, pea)

which grow in the soil (e.g. carrot. radish.
onion)

consumed  raw
where the edible
part is produced
above  ground

2.2 Food crops grown above ground where edible portion is <25 cm
above soil surface. eaten cooked or processed (e.g. aubergine.
pumpkin, green beans, artichoke)

GCP  crop  category and is not in 2.3 Food crops eaten cooked that grow in
reclass_lﬁcatlon ) direct  contact the soil (e.g. potato) Degree of satisfaction
accordmg to Regulatlon with  reclaimed 2.4 Food crops grown above ground that can be eaten after drying and of irrigation water
(EU) 2020/741, ISO water, processed cooking (dry beans. lentils) i wate
16075 and expert-based food crops and 2.5 Food crops that grow above ground requirements (%)
judgement non-food  crops such as > 50 cm or more above the ground [ ]
including crops 2.6 Orchard for nuts (e.g. almonds, pistachio) with edible skin (orchard for fiuits with 0-20
used to feed edible skin: apple, plum, pear, peach,
milk- or meat- apricot, persimmon. cherry. citrus fruits,
LEGEND producing date;§: or orchard for fmit; eaten after
" animals —OI 2.7 Fodder crops for feed for milk- or meat-producing animals peeling:  mango,  avocado.  papaya,
Macro-category d e < I pomegranate). Orchard for fiuits eaten after
—_—1 processing (e.g. olives)
—OI 3.1 Non-food nursery crops I
— 2
>3 3. Industrial,

energy crops, P T——
and seeded crops -3 Fruit crops in the planting phase

3.4 General Industrial. energy crops. and
seeded crops

Marianna Ferrigno — CREA - Italy

Research developed by CREA within SMACC project, funded by Italian Ministry of Agriculture,
Food Sovereignty and Forests (MASAF) under Development and Cohesion Fund.
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Managing soil structure and solil water

Stefan Glaser



Managing Soil Structure and Soil Water

by modern analytlcs and tailormade llmlng
Sae SOt & Same | 'M ;|
Unhealthy Healthy

www bodenoekologie.com

Karner Diingerproduktion™ s B ® DEN
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Local water retention and resource protection strategy

Stawomir Gromadzki



LOCAL WATER RETENTION AND RESOURCE PROTECTION STRATEGY

INTEGRATED APPROACH TO SUSTAINABLE WATER MANAGEMENT

. * developed for functional areas of micro or small catchments - .

1. CRISIS MANAGEMENT

flood prevention | drought
preparedness and response

2. AGRICULTURE

irrigation | water for
food production

7. HYDROPOWER

renewable energy |
sustainable use
of water resources

3. INDUSTRY

water supply for
industrial use

LOCAL WATER
RETENTION AND — :
RESOURCE PROTECTION =' 0 m‘ﬁ&

STRATEGY o,

micro or small
catchment area

4. WATER AND WASTEWATER
MANAGEMENT

treatment | infrastructure |
reliable services

6. WATER RETENTION

small-scale retention |
storage | natural and
built solutions

5. PROTECTION OF WATER RESOURCES

water quality | ecosystems | biodiversity

Presented by: WATER
Dr. Eng Stawomlr GROMADZKI

tor, Centre for Innovation and Technology Transfer

LOCAL WATER PARTNERSHIP

collaboration for a resilient water future H @% “ QZ}}

local authorities + farmers + industry + communities + institutions

NATURE
FUTURE
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Connecting every stakeholder involved in water management

Adela Hoble
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Innovative drainage systems

Vince Kaandorp
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Soil management in CGFP farm

Wiestawa
Kasperska-Wotowicz



Soil management in CGFP farm

Challenge Solution Impact
Organic Crop rotation, Precision farming «  increase in organic
fertilizers reduced tillage and FMIS matter and biodiversity

in the soil

* reduction of fuel use
and CO, emission

* reducing the amount
of mineral fertilization

* cropyield increase

~ manure o
and optimization

* precision agriculture
and FMIS - targeted
solution for farmers

CGFP

CGFP Sp. z 0.0. (Ltd.)
Wojnowo 5

86-014 Sicienko
POLAND

www.cgfp.pl
fb LinkedIn

Weather station

sapropel

Soil map (VRT) for sowing
and fertilizing using VRA

Economy

- water deficit

(P=500 mm, CWB=-200 mm) i
( : and crop residues
- wind erosion

- low organic matter
- biodiversity

Precise rapeseed sowing and simultaneous fertilizer application using variable
rate application (VRA) according to the map of soil resources and structure.

BUffer Z0one In the Behind: a buffer zone and a wetland.


http://www.cgfp.pl/
https://www.facebook.com/CGFPWojnowo/?locale=pl_PL
https://www.linkedin.com/feed/update/urn:li:activity:7457319456055115776/
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Future agricultural resource management and water innovations
for a sustainable Europe

Amir Naghibi




Future Agricultural Resource Management and:

= Water Innovations for a Sustainable Europe
LUNDS Project Representive: Associate Prof. Amir Naghibi

UNIVERSITET LinkedIn

Project
Website

Environmental Pollution and Management
Crop and Water Management

10m Land Transformatlon Planner

e et Biochar Impact on Irrigation Impact
Yield on Yield
Biosensors & DNA- Soil Sensors:
based Solutions Moisture

DSS for Water and Nutrient Management

Land Use Policy Fertiliser usage Innovation impact

Funded by
the European Union

FARMWISE
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NURISH

Pinelopi Papadopoulou



27 partners www.nhurish-project.eu/
3 Water Utilities

8 countries '
>11 Solutions demonstrated
4 Demonstrating Communities
54 months (10/2025-2030)
5 Reapplication Communities
8 million € budget
6 Local / Regional Authorities

NURturing transformative capacities, Innovationin NBS and Harmonious resilience in rural areas

Problems in Resilience Hub 1 (Skiathos, GR) :

Overexploitation of a single aquifer (seawater
intrusion, degradation of water quality)
Inadequate infrastructure to capture &

store rainwater and freshwater streams (runoff
water loss in the sea)

Loss of access to reclaimed water for irrigation
purposes

NBS implemented
e Constructed

wetlands with
integrated solar
panels

Bioswale combined
with free surface
constructed
wetland

Bioswale
(vegetated ditch)

Solutions:
Production of class A reclaimed water
Energy production by PV panels - minus energy
consumption for wastewater treatment
Negative emission treatment scheme
Land irrigated with reclaimed water
Water stored for wildfire protection . & :
Treatment of rural runoff =l Pinelopi

Punded by GA 101214414 Papadopoulou
the European Union
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SOLORGA

Anne-Lise Pepin



EU CAP Network Conference Water Resilience: pitching competition

SOLORGA
Research pro;ect on organic riding arenas

FINANCE PAR

EUnetHorse

IMPROVING RESILIENCE OF EOUINE FARMS

LE CONSEIL SCIENTIFIQUE
DE LA FILIERE EQUINEQ 'i'
. REPUBLIQUE L
o,
//ce |(H)|i FRANCAISE y‘ce ol ¢
l: : Libereé institut frangais
instit ats Egatité ducheval =
institut frangais Fraternité =t de |'équitation
du cheval

et de |'équitation

UNIVERSITE
CAEN
NORMANDIE

Yy

GROUPEMENT

Projet lzbellisé du
Péle de Compétitivits

Xylofutu r

HIPPIQUE
NATIONAL

' 9[ewing 9s103ueiy - 19

Experlmental riding arenas

O L Fonds Eperon
DEAUVILLE

IVILLE &
NORMANDIE ﬁ‘h—_“l,_

fuxo®

DERARTEMENT DE MAINE-ET-LCARE

=
Vo
<o
"n.
=
v
v R
o
<
3
oD

S
) GWOU L

pare g2 posheme nlal
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C-resource

Jorg zu Dohna



EAP — Four Outcomes from One System C-Resource

An integrated process delivering on the CAP's climate, water and nitrate goals

-85 %

GHG emissions

1l !eﬂf

Climate protection at the barn

CHa, N,O and NH; cut directly at the source —
validated in the myclimate study, April 2026.

0

liquid slurry spreading

Groundwater protected

diffuse nitrate or pathogen input.

EAP® - Emission Avoidance Process | European patent EP 4 282 830 A1 |

A stable solid fraction replaces liquid slurry — no

C

80 %

water returned to the farm

Water stays in the cycle

Recovered directly from manure — treated
process water for cleaning, livestock and barn
operations.

0 km

water hauled by road

No more slurry transport

On-site separation instead of trucking thousands
of tonnes of water — saving diesel and
emissions.

Reference plant in Bavaria, in continuous operation since 2023

WWwWw.cC-resource.eu
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Life cycle model

Carlo Russo



A Life Cycle Model for Water Resilience

THE CHALLENGE: Fragmentation & Scarcity

THE SOLUTION: ey
Problem: Inefficient water management due to fragmented Integrated Holistic
data and lack of real-time impact assessment. Approach based on
Life Cycle s b oot LCA & WF Ana_lysas
Identify water sources, Evaluate en\-wro;'llmfvr;télrlgir;euam
Methodology consumption, and needs across the

cycle

Monitoring needs
and consumption
through LCA and
Water Footprint

Water Stress Index
(Wsl)

Determine water scarcity
level in specific regions

DISSEMINATION: An open—aécessf poftal for stakeholders, farmers, and policy makers

Engagement Forum, scientific publications, and international collaboration networks. IMPACT ON THE

GROUND:
Smarter Farming
Practical Tool: A Decision
Support System (DSS) with
GIS-mapped water stress
levels for precise crop

planning.

iviees

Benefits: Optimization of scarce resources, increased farm resilience, and quantitative reduction of environmental footprints
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MONITORA

Cecilia Squeri



PROGETTO

s,
“~ MONITORA

Same field. New resilience.

up to
m?3/ha water saved °Brix sugar content years live beyond the project
= a semi-Olympic pool, per hectare higher fruit quality, same gross margin live through 2028 - ready to scale

A DSS web platform turning thirsty industrial vegetables — tomato, potato, onion — into climate-resilient crops.

3 years of field trials - Piedmont, Italy - EIP-AGRI Operational Group - PSR 2014-2020

PARTNERS

|
Cadir Lab - University of Turin (DiSAFA - Agroinnova) - Agrion Foundation - Auroras - Tomato Producers' Cooperative "REGIONE :P-FE
B BMPIEMONTE =>am

Speaker: Cecilia Squeri - Cluster: Climate-resilient & less water-intensive cropping systems - EU CAP Network Conference, Hamburg, 21 May 2026 "
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ZOETWATER BOEREN

Pieter Viaar



) ZOETWATER
BOEREN

Circular
water strategy

!

1
L4 Collection
t 4

Nutrient-poor
discharge
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EU CAP Network conference
‘Water resilience in agriculture: innovation in practice’

All information on the conference is available on the event webpage:

https://eu-cap-network.ec.europa.eu/events/eu-cap-network-conference-water-resilience-aqgriculture-
innovation-practice
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