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• This Module of the Toolkit for Digital Transformation of Cities and Communities focuses on 

digital agriculture aspects.

• Cities and communities that are starting on their digital transformation journey will find the 

resources highlighted within this Module useful toward encouraging the use of smart 

technologies, devices and systems to promote enhanced agricultural outcomes.

• This Module is also useful for cities and communities that have already made some 

headway into their digital transformation process but would like to validate the effectiveness 

of IoT and other smart applications for this purpose.

• This Module will underscore how digital technologies have the potential to revolutionise 

agriculture by facilitating data-driven insights to improve decision-making, enhance 

environmental performance, improving yield, while ensuring transparency along the food 

supply chain.

Module 12 – Digital Agriculture



This Module will cover the following topics:

1. Agricultural Challenges

2. Digital Agriculture Solutions

3. Key Digital Agriculture Tools

1. Digital Agriculture Tool #1: Digital farming

2. Digital Agriculture Tool #2: E-agriculture strategy

3. Digital agriculture Tool #3: Programming Toolkit

4. Digital Agriculture Tool #4: E-agriculture in action

Module 12 – Digital Agriculture



1. Current Status



Current Status

Number of people affected by hunger globally rose to as many as 

828 million in 2021, an increase of about 46 million since 2020
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45 million children under the age of five were suffering from 

wasting, the deadliest form of malnutrition

The global volume of food wastage is estimated at 1.6 billion 

tonnes 



2. Agricultural Challenges



Terminology - FAO
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Food Insecurity

Current trends

Rising hunger Global nature of the problem

Progress off track to
meet targets

Slow growth or declining
economies most affected

Food Insecurity Experience Scale (FIES) (source) 

https://farmingfirst.org/2019/07/rising-food-insecurity-linked-to-economic-decline-says-new-sofi-report/


Challenges in the Agricultural Sector
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Food Security

Biodiversity Loss Food wastage

Climate change

Water loss

Food distribution



The Impacts of Farming

Impacts of food and agriculture on limited resources (source)

https://www.smartdubai.ae/docs/default-source/default-document-library/emerging-trends-report.pdf?sfvrsn=cc40857f_0


Standardization for the Agricultural Sector



3. Digital Agricultural Solution
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What is Digital Agriculture?

Digital agriculture is the seamless integration of digital 

technologies into crop and livestock management and 

other processes in agriculture. For farmers, digital 

agriculture offers the opportunity to increase production, 

save costs in the long-term and eliminate risk. 
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Digital Agricultural Revolution

Digitalization will change every part of the agrifood chain. 

Management of resources throughout the system can become highly optimized, 
individualized, intelligent and anticipatory. 

Value chains will become traceable and coordinated at the most detailed level 
whilst different fields, crops and animals can be accurately managed to their own 
optimal prescriptions. 

Digital agriculture will create systems that are highly productive, anticipatory and 
adaptable to changes such as those caused by climate change. 

Could lead to greater food security, profitability and sustainability.
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Digital Agricultural and the SDGs

Digital agriculture has the potential to deliver economic 

benefits through increased agricultural productivity, cost 

efficiency and market opportunities, social and cultural 

benefits through increased communication and inclusivity 

and environmental benefits through optimized resource 

use as well as adaptation to climate change.
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Role of ICTs in Agriculture



The Objectives of Precision Farming

Food security Less water usage Less pesticide usage

Less GHG emissions Greater worker safety



Emerging Technologies in Efficient Farming 

(Agtech)

Drones Robotic automationData and IoF

Artificial intelligence

Livestock wearablesAgRobots

Machine learning and
precision farming

Blockchain Innovative farming Biotech



3. Key Tools for Digital Agriculture



Introduction to Key Tools for Digital Agriculture

Tool #1: 
Digital 
farming

Tool #2: 
E-agriculture 

strategy

Tool#3: 
Programming 

Toolkit

Tool #4:
E-agriculture 

in action



Tool #1

Digital Farming



Conceptual diagram of digital farming based on networks

Digital Farming

Recommendation ITU-T Y.4450/Y.2238

https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/rec/T-REC-Y.2238-201506-I/en


Reference Model of Digital Farming Based on 

Networks

‘Overview of digital farming based on networks’ 
Recommendation ITU-T Y.4450/Y.2238

https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/rec/T-REC-Y.2238-201506-I/en


Smart Services to Address Farming Challenges

Farm products protection

Remote farm management

Farm products traceability

Farm production regulation

Recommendation ITU-T Y.4450/Y.2238

https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/rec/T-REC-Y.2238-201506-I/en


Concept of Agriculture Information-Based 

Convergence Service

https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-Y.2245-202009-I!!PDF-E&type=items


Architecture for Agriculture Information-Based 

Convergence Service

https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-Y.2245-202009-I!!PDF-E&type=items


Requirements and framework for smart 

livestock farming based on IoT

https://www.itu.int/rec/T-REC-L.1470-202001-I/en


Tool #2

E-agriculture Strategy
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What is e-Agriculture

https://ec.europa.eu/eip/agriculture/sites/default/files/2017-faobrochure-national_eiagriculture_strategy.pdf
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Why is an e-Agriculture Strategy Important?

https://ec.europa.eu/eip/agriculture/sites/default/files/2017-faobrochure-national_eiagriculture_strategy.pdf


Developing a National E-agriculture Strategy

https://www.itu.int/en/ITU-D/ICT-Applications/Pages/e-agriculture.aspx


Tool #3

Programming Toolkits
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Digital Tools in Agriculture
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Digital Tools in Agriculture Programming Toolkit

https://www.ictworks.org/wp-content/uploads/2018/04/Programming-Toolkit-Digital-Tools-for-Agriculture.pdf
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Digital Tools in Agriculture Programming Toolkit

(1) Data-Driven 
Agriculture

(2) Precision 
Agriculture 

(3) ICT-Enabled 
Extension

(4) Digital 
Financial Services

https://www.ictworks.org/wp-content/uploads/2018/04/Programming-Toolkit-Digital-Tools-for-Agriculture.pdf


Tool #4

E-agriculture in Action



Examples of E-agriculture

3D food printing Digital knowledge support
to farmers

Electronic traceability solution
for agriculture

https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/en/ITU-D/ICT-Applications/Pages/e-agriculture.aspx


Examples of Data and E-agriculture

Big data ecosystem for
disaster resilience

Mobile solutions and 
assistance

Satellite data and AI for
financial inclusion of small 

farmers

https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/en/ITU-D/ICT-Applications/Pages/e-agriculture.aspx


Examples of Blockchain and E-agriculture

Financial and agricultural risk 
management for smallholders

Blockchain for 
agri-supply chains

Blockchain for 
cash-based transfers

https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/en/ITU-D/ICT-Applications/Pages/e-agriculture.aspx


Examples of Drones and E-agriculture

UAVs in agriculture:
regulations and good practices

Mapping and monitoring
rice areas

Unmanned helicopters
for agriculture

https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/en/ITU-D/ICT-Applications/Pages/e-agriculture.aspx


Examples of Artificial Intelligence in E-agriculture

Crop, soil, and 
livestock 

monitoring

Detection of pests 
and diseases

Weather and 
temperature 
forecasting

Predictive analytics Autonomous 
agricultural robots 

and farm 
equipment

https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/en/ITU-D/ICT-Applications/Documents/Publications/DigitalAgriculture_AI4Agri.pdf


Thank you for completing this Module of the ITU Toolkit for Digital 
Transformation of Cities and Communities.

We hope that you found the information in this Module useful toward planning 
and initiating your city or community’s digital transformation process.

Please review the resources highlighted within for further details, including 
valuable real-world use cases, on how to get started on – and optimize from 
the onset – your city or community’s digital transformation journey.

Module 12–

Digital Agriculture

u4ssc@itu.int

Toolkit on Digital 
Transformation for People-

Oriented Cities and Communities

mailto:u4ssc@itu.int
https://www.itu.int/en/ITU-T/ssc/Pages/Toolkit.aspx
https://www.itu.int/en/ITU-T/ssc/Pages/Toolkit.aspx
https://www.itu.int/en/ITU-T/ssc/Pages/Toolkit.aspx
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