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Why am I here?

1. Convince you that agriculture matters (for all of us and the planet)

2. Convince you that IoT & agriculture experts have a lot to talk about

3. Discuss about your solutions and design new ones



AGRICULTURE 
MATTERS!

CHAPTER #1



Why?

Poverty reduction Water security Food security

Climate change 
mitigation/adaptation Gender equality



WATER



WATER



Agriculture vs Water

• Freshwater = 2.5% out of the Planet’s water [USGS]

• Water use in agriculture = 70% circa [FAO]

• Agriculture-induced water pollution = biggest responsible for 
lakes’ & rivers’ pollution and second one for wetlands’ pollution, 
among the main drivers of pollution of deltas & groundwater 
[US EPA]



Agriculture vs Water

1 drop 
= 

50 liters of water
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Food Security (in light of climate change)



Food Security (in light of climate change)

• Food production: decrease by up to 2% each decade for 21st 
century

• Global food demand: increase by as much as 14% each decade

• Extreme weather increase risks to food production 

2014 IPCC report



ClimateChange



Climate Change

• Agriculture = major contributor of 
methane and nitrous oxide

• Agriculture accounts as much as 
transport & industry emissions



Poverty Reduction



Poverty Reduction

• 75% of world poorest (1.4 billion people) lives in rural areas

• Agriculture = 40% global work force, up to 75-80% in some LDCs

• Growth in agriculture in developing countries is 5 times more effective 
in reducing extreme poverty than that of other sectors [uNu-WIDER, 
2010]

• 313B US$ = estimated value of Africa’s food markets (could exceed 
US$1 trillion by 2030) [World Bank, 2013]



Gender Equality

• Women’s land ownership = ?

• Women = x% of the agricultural labor force in DCs

• Women could increase yields by y% if had access to 
same resources as men do.



Gender Equality

• Women’s land ownership = 1% [UNDP]

• Women = 43% of the agricultural labor force in DCs

• Women could increase yields by 20–30% if had 
access to same resources as men do.



Agriculture: where are we now?



Agriculture: where are we now?

Our goal: feed 9 billion people by 2050, 
increasing our food production  of 70/100% 
while reducing the impact of agriculture on 
our natural resources and the climate system



Additional challenges to take into account

• Making agriculture attractive to the youth

• “For Africa* to be able to feed itself, agriculture needs to become a 
more attractive option for youth” [CGIAR, 2014]

• Make bottom-up pressure at the public/private level for a greener 
agriculture

à Digital technologies can help on both sides

* 200M between 15-24 years old; figure to double by 2045



Additional challenges to take into account

Earth at Night (Suomi NPP satellite, 2012)



Additional challenges

• WEF nexus

• Climate variability & change

• Land/Water Grabbing, large-scale land acquisition

• Global shift in food preferences 



IOT & AGRICULTURE
A fertile field!



IOT & AGRICULTURE IN THE NEWS… 

(2013)



IOT & AGRICULTURE IN THE NEWS…

(2014/2015)



IOT & AGRICULTURE IN THE NEWS… 

(2015)



IOT & AGRICULTURE IN THE NEWS…

(2016/2017)



IOT & AGRICULTURE IN THE NEWS…

(2018/2019)



SO WHY AREN’T WE ALL 
RICH ALREADY?



Nesta
2015



CBInsights
2017



CBInsights
2017



Data/Information/Knowledge flow

Record data
and information

Transform data and information into 
knowledge

Broadcast & 
Communicate 

Information and 
Knowledge

Observation Analysis & 
Strategic Planning

Implementation &
Management

Water/ 
Agriculture 

Planning

Natural
Resources

Monitoring

Capacity Building 
& Networking

Decision
Support

Resources
Management

Knowledge
Sharing

Upscaling



Deloitte, 2012

IoT and agricultural seasonal cycle



IoT: many potential applications in agriculture

Greenhouse control

Animal feed control

Precision Farming

Weather

Agro-ecological 

Pests/Diseases

Production
Monitoring

IoT/sensors

Traceability

Controlled 
Environment
Production
Monitoring

Food packaging

Animal/crop 
identification

Transportation

Processing 
monitoring



EXAMPLES OF 
APPLICATIONS

IoT + agrifood = ?



IoT for citizen farmer science in agriculture

Bioversity’s ClimMob: 
https://climmob.net/blog/

Video: 
https://www.youtube.com/w

atch?v=gbhJGA5ddqI

https://climmob.net/blog/
https://www.youtube.com/watch?v=gbhJGA5ddqI


LIVESTOCK

Moocall: calv birth



LIVESTOCK

Grasshopper: grazing capacity



LIVESTOCK

Virtual fencing (by CSIRO)



LIVESTOCK

Herd monitoring



IoT-powered shrimp production

AzLogica, Colombia



IoT-powered tilapia production

Libellium, Viet Nam



IoT-powered tilapia production

The low cost way: https://wazihub.com/

https://wazihub.com/


IOT FOR 
SOIL 

ANALYSIS



IOT FOR SOIL 
MONITORING

https://www.youtube.com/watch?v=CoPyPv24Usg

https://www.youtube.com/watch?v=CoPyPv24Usg


IOT FOR 
SOIL 

ANALYSIS

https://www.agrocares.com/en/products/scanner/

https://www.agrocares.com/en/products/scanner/


IOT & 
FINTECH

• ACRE: micro-insurance for farmers
• Users invest 20%more in farm operations
• Farmers’ income up to 16%



I didn’t want to talk about sensors on drones..

Detect pests 10 days before human eye

10% increase in soil use to
produce coffee in Brazil



APPLYING IOT IN 
AGRICULTURE

Ideation phase



Some solutions...

• Temperature control system of a chicken farm based on Lora technology
Luis De La Cruz, Peru 

• Sensor network deployed at the Aquaculture and Aquatic Biodiversity Research 
Unit (UR-ABAQ) at NAZI BONI University
Zougmore Teegwende, Senegal 



EVER 
PLAYED 

THE 6-HAT 
GAME?
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Some problems looking for 
IOT-powered solutions...

1. Availability of water

2. Complying with regulations

3. Managing pests

4. Increasing yields



Some problems looking for 
IOT-powered solutions...

• Water scarcity: field sensors can be used to monitor rainfall or crop water requirements, which 
in turn help design irrigation strategies and reduce water consumption

• Traceability : helping farmers to provide data points from farm to fork and every step in 
between. 

• Pests: monitor and scan the environment for infestations to pinpoint pest hotspots, allowing for 
more targeted applications of insecticides and other pest controls.

• Yield gap: quickly identify and resolve problems affecting crop and animals, improving the 
overall yield. Tractors can also help monitoring real-time yields as they plow, fertilize and 
harvest.



BEFORE 
YOU 

START…



Some problems looking for 
IOT-powered solutions...

Goals

• average usage 
(number of clients connected)

• average / peak throughput 
(overall / per user)

• latency and other network issues that 
can influence the services running on the 
network

• reliability (percentage of downtime)

• maintenance costs

Constraints

• local availability of equipment

• regulatory aspects (permits, fees, 
allowed frequencies)

• limitations of the ISP

• access to sites and infrastructures

• availability of power (and its 
quality/reliability)

• human resources (for 
deployment/maintenance)

• financial constraints (budget)



THANK YOU, 
IT WAS MY PLEASURE!

Simone Sala - @hereissimone – simone.sala@gmail.com 


