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Green Deal: New Growth Strategy
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Climate neutrality Zero pollution Quality food

For 2050 
1st continent in the world

Food Standards
Air & Water Quality

Affordable Secure Energy
Smarter Transportation 



Green Deal: Agriculture and Biodiversity

Reduce by 50% the use and risk of chemical pesticides by 2030

Reduce by 50% the use of more hazardous pesticides by 2030

Reduce 

pesticides

Reduce 

antibicrobials

Reduce by 50% the sales of antimicrobials for farmed animals 

and in aquaculture by 2030

Reduce nutrient losses by at least 50%, while ensuring no 

deterioration on soil fertility

Reduce fertilizer use by at least 20% by 2030

Reduce 

nutrient & 

fertilizer

Boost Organic
Boost the development of EU organic farming area with the aim 

to achieve 25% of total farmland under organic farming by 2030

For at least 30% of land in Europe 

For at least 30% of sea in Europe

Establish 

protected 

areas

• Increasing organic farming and biodiversity-rich 

landscape features on agricultural land

• Halting and reversing the decline of pollinators

• Restoring at least 25 000 km of EU rivers to a 

free-flowing state

• Reducing the use and risk of pesticides by 50% 

by 2030

• Planting 3 billion trees by 2030

Restore 

degraded 

ecosystems 

at land & sea 

across Europe

From Farm to Fork Biodiversity Strategy for 2030



Agrifood and Natural Resources : Main challenges

• Intelligent and adaptive 

production

• Re-designing Farming 

Systems

Food security

• Plant health, animal welfare 

and health

• Intelligent logistic systems for 

food chains

• End-to-end traceability

• Sensing and monitoring 

system in supply chain

Food safety

• Soil health

• Healthy air and skies

• Smart waste management

• Remediation

Environmental protection 

& sustainable production

• Biodiversity restoration for ecosystem resilence, 

conservation and preservation

• Agriculture, aquaculture, fisheries and forestry 

ecosystems

Biodiversity restoration

• Healthy water, access to clean water

• Resource management 

Water resource management

Societal benefits 

and policy support

• Delivering on 

healthy food 

• Sustainable 

production

• Jobs

• Climate action

• Ecosystems 

conservation

European Green Deal – From farm to fork

European Green Deal – Biodiversity strategy 2030



Agrifood and Natural resources: KDT Priorities 
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• Food security & safety: IoT-based multi data source 
analysis, farms management systems, plant and herd 
health monitoring; AI-based food production analysis.

• Environmental protection and sustainable 
production: in-situ, real-time monitoring of soil 
nutrients and herbicides with AI support for 
fertilization strategies; digitization and monitoring of 
greenhouse impact of livestock; farm waste 
management. 

• Water resources: distributed, society-inclusive 
solutions for water management, quality and 
consumption monitoring; fresh waters and 
hydrogeologic risks monitoring.

• SW solutions for biodiversity restoration, 
ecosystems resilience, conservation and 
preservation. • Environmental protection and

Multi-Functional Integration
Software

Bring sensing, data analysis, intelligence, control to the 
entire agrifood and natural resources value chains

• Food security & safety: sensing for high-quality 
monitoring to reduce the amount of water and 
chemicals used in food production, and to prevent 
contamination. Diagnostics and monitoring platforms 
to rapid alert local and regional disease incidence.

• Environmental protection and sustainable 
production: in-situ, real-time monitoring of soil 
nutrients and herbicides through intelligent and 
miniaturized sensors with appropriate packaging

• Water resources: Connected and high-integrated 
multiparameter diagnostic sensors for real-time 
chemical analysis to ensure freshwater and its 
distribution.

• Biodiversity restoration, ecosystems resilience, 
conservation and preservation: Sensors for 
environment monitoring of forests and fields as well 
as CO2 footprint monitoring and  remotely monitor 
wildlife behaviour and habitat changes.and



IoT System : Key aspects
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What is IoT?
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• IoT  (Internet of things) is a monitoring / 
control system 

•IoT is an evolution of existing monitoring / 
control systems.

• IoT is a revolution for the applications in 
multiples areas such :  

Digital Industry, Digital Farming, 
Transport and Smart Mobility, Smart 
Health, Smart Cities, Digital life, etc.

Bringing higher flexibility,  accuracy, 
precision, distributed computing power, 
… at cost effective

Smart System
Sensing

Environment 
monitoring

From big data to 
useful data

Decision-making at 
anytime and 

anywhere

Control machines, 
robots, ... behavior

Intelligence Decision Control



IoT Reference Architecture: Overview
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BLE, Zigbee, LoRa

, etc.

Local user
view/control
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Cloud 
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Gateway 
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Ethernet

WiFi, …

Cellular (LTE-M, 3G/4G/5G) 
Smart Devices

Edge Domain Cloud Domain Application 
DomainIoT

Gateway

End 

Devices



IoT System  Edge Computing

Edge domain

EN

Access 

Point

EN

Local user
view/control

Server +

Getway + 

Router

EN

Application 

domain

Applications 

All Services

& Providers

Benefits
• Reduced latency 

 Real-time applications

• Reduced bandwidth

• Higher cyber-security and privacy

• Lower power consumption

• Local Private Network



System Requirements : Agrifood and 
Natural resources
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System Requirements
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Multi-sensors and actuators, robots, UVA, 

satellites

Adapted connectivity 

Edge / Cloud computing capabilities

Data analysis: AI, Machine Learning, Deep Learning

Security and privacy

Computer vision

Low-power consumption

Reliable technology

Tools for: Modeling, data analysis, SW development, 

prediction, system debug and validation

Technologies Agri-food & natural resources

Autonomy

Robustness

Large coverage

Integration

Cost

Availability 

Reliable

Easy to use

€ Flexibility

Support and 

Maintenance

Digital Twin for prediction: maintenance, 

production, …. 



End Devices: Smart/connected objects 
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Connectivity

Power Supply and management

(AI) Processing unitSensors

HumidityTemperatur
e

Barometric
Pressure

Microcontroller 
(with AI capabilities 

for data processing & 
analysis)

LoRaWAN

Rain Fall

Wind 
Speed/ 

Direction 

Water 
meter

Electricity 
Meter

Cameras 
(MS)

NB-IOT

SigFox

GSM/3G/4
G/5G

Viticulture needs

Robustness

€ Cost

Integration

Large 

coverage

Autonomy

Others



IoT and IP Gateways
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IP Gateway 
I/F

Power Supply and management

(AI) Processing unitEnd Devices I/F

Bluetooth
Low Energy

LoRaWAN
Microcontroller 

(with AI capabilities 
for data processing & 

analysis)

WiFi

Zigbee

Ethernet

3G/4G/5G

Viticulture 

needs

Robustness

€ Cost

Integration

Large 

coverage

Reliable

(“Box”)

ADSL/VDSL, 
Optical Fiber

IoT Gateway IP Gateway

(“Box”)

Internet



Communication protocols characteristics 
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Protocol Reach Data rate Power 
consumption

Telecom 
operator

Service 
cost

Bluetooth 10 - 100 m 2-3 Mbps Low No Free

Wifi
(802.11n)

Indoor ~70 m
Outdoor ~250m

288.8 Mbps –
600 Mbps

High No Free

LoRaWAN > 10 kms 27-50 kbps Low No Free

Sigfox Sigfox network 600 bps Low Yes Subscription

GSM/GPRS Cellular network 9.06 kbps - 20 kbps High Yes Subscription

3G/4G Cellular network 8 Mbps - 60 Mbps High Yes Subscription

NB-IOT Cellular network 26 kbps downlink/
66 kbps uplink

Low Yes Subscription



Application Example : IoT in Viticulture
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Moving from conventional to organic agriculture  

17

•Main issue in Bordeaux Area

o High risk to develop the downy mildew in an 
oceanic climate

•Needs 

o Weather forecasting and weather conditions 
measurement need more precision considering 
vineyard location.

o Reduce the use of copper compounds 
pesticides

o Deploy largely  the use of biocontrol (organic 
compatible ) products in good utilization 
conditions like pheromones, orange oils 
(TERPENS), clay, …

o Deploy trap insects to avoid their development



Moving from conventional to organic agriculture  
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•Solutions

o Deploy a large and dense weather station 
network to get a very precise weather 
conditions overview

o Feed the Phytosanitary treatments decision 
support system with accurate data  

o Anticipate insects’ emergence through a near 
real-time  monitoring of insect traps

o Provide predictive work orders to ensure good 
protection level of the vineyards and reduce 
time for tracking operations  

o Deploy trap insects to avoid their development



Moving from conventional to organic agriculture  
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•Solutions

o Deploy a large and dense weather station 
network to get a very precise weather 
conditions overview

o Feed the Phytosanitary treatments decision 
support system with accurate data  

o Anticipate insects’ emergence through a near 
real-time  monitoring of insect traps

o Provide predictive work orders to ensure good 
protection level of the vineyards and reduce 
time for tracking operations  

o Deploy trap insects to avoid their development



Natural resources
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•Water saving by monitoring water 
consumption from any water source (Potable 
and well water)

•Energy saving by monitoring electricity  
consumption from any electrical board deployed 
in the winery 

• Inputs saving by reducing the fertilizers and 
pesticides 



IoT system in practice: Deployment in viticulture
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• LoRaWAN Network deployed in 5 Domains > 70 end devices

o 9 Davis weather stations

o 27 mini-weather stations 

o 28 Water meters

o 7 Electricity meters

o 5 Gateways 

o 1  Fix camera sensor 

o 1 Mobile camera sensor

o 1 Trap insects

o 1 T/H Compost

Benefits

• Improve vine yield

• Wine quality and production



Large adoption of IoT Systems
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Robustness

€ Cost

Integration

Large 

coverage Autonomy

ReliableEasy to use

Availability

Flexibility

Support and 

maintenance

Main factors for quick adoption

Adoption speed up 

2030 adoption: 30%



Benefits

• Handling complexity
• Improve Quality
• Optimize inputs and resources

Take-away

ECS technologies contributing to reach 

Green Deal Goals

Key Technologies

• Advanced Sensor/Multi-sensors and CPS  key 
for IoT systems

• Data Analysis AI/ML/DL at Edge computing 

• Security and Privacy

• Interoperability

• Ultra Low Power Solutions

• Modeling

User Requirements

• Low cost and Robust solutions

• Friendly User Interface 

• Support and Maintenance
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