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Aim

Building on observations from the FAO Regional 
Forum on Innovations for Sustainable Livestock 
Transformation in Asia and the Pacific, we discuss a 
phased implementation strategy in progress in 
developing regions. 

This approach focuses on practical solutions that 
evolve with farmer capabilities and resources.





https://www.statista.com/statistics/869885/global-number-milk-cows-by-
country/#:~:text=India%20is%20home%20to%20the,at%20about%2020%20million%20head.

High number of cows in India …



How to help farmers 
to increase their 
productivity and 
improve if needed 
the composition of 
their milk ?



Appropriate 
smart livestock 
farming  ?

https://www.era-susan.eu/content/farmsustainabl-enabling-smart-
livestock-farming-technologies-environmental-sustainability 

https://www.era-susan.eu/content/farmsustainabl-enabling-smart-livestock-farming-technologies-environmental-sustainability
https://www.era-susan.eu/content/farmsustainabl-enabling-smart-livestock-farming-technologies-environmental-sustainability


Problem of Internet connection and 
coverage



Do we need always internet 
connection ? 

Not available even if it can 
speed the process



Stepwise data-
driven solutions

Keep the motivation 
of farmers by giving 

direct outputs



1. Establishing Fundamental 
Data Practices

2. Introduction of appropriate 
Technological Intervention

3. Scaling up with advanced 
techonologies

4. Policy and Institutional 
Support

Stepwise data-driven solutions



To start, take a simple example with high potential 
which minimizes the initial investment …

MILK



1. Establishing Fundamental 
Data Practices

Stepwise data-driven solutions



• Robust Animal Identification: ICAR can play a rule!

• Basic Record-Keeping Systems: Encourage farmers to 
maintain manual or digital records using low-cost tools 
(spreadsheets) of milk production

• Collaborate with local organizations to provide hands-on 
demonstrations of effective record-keeping techniques.

1. Establishing Fundamental Data Practices



Motivation is improved when you have rapid results …





• Robust Animal Identification: ICAR can play a rule!

• Basic Record-Keeping Systems: Encourage farmers to 
maintain manual or digital records using low-cost tools 
(spreadsheets) of milk production

• Collaborate with local organizations to provide hands-on 
demonstrations of effective record-keeping techniques.

• Improve the farmer’s motivation :
• Help farmers to develop basic data interpretation 

using on-site training to enhance decision-making 
regarding feeding, breeding, and disease 
management.

• Use visualization (pictures,charts, graphs)

1. Establishing Fundamental Data Practices



• Robust Animal Identification: ICAR can play a rule!

• Basic Record-Keeping Systems: Encourage farmers to 
maintain manual or digital records using low-cost tools 
(spreadsheets) of milk production

• Continue to collaborate with local organizations to provide 
hands-on demonstrations of effective record-keeping 
techniques.

• Improve the farmer’s motivation :
• Train farmers on basic data interpretation using on-site 

training to enhance decision-making regarding feeding, 
breeding, and disease management.

• Use visualization (charts, graphs) to communicate 
trends of milk yield

• Community based data sharing :
• Inform about the performances obtained by other 

farmers to exchange good practices.

1. Establishing Fundamental Data Practices



1. Establishing Fundamental 
Data Practices

2. Introduction of appropriate 
Technological Intervention

Stepwise data-driven solutions



2. Introduction of appropriate Technological Intervention

• Farmers are motivated as already developed a first data acquisition 
➔we can go further

• Affordable precision Livestock farming :
• Milk MIR spectrometry is an example



Jenkins, 2015

1.42

Knowing its 
composition is 

therefore of interest

©Sarah Pflug

Milk composition is the mirror of the animal and its changes reflect its health 
status



©Soyeurt Hélène

Milk Analysis 

©Avelino Calvar Martinez
© Grelet et al., 2015

Milk MIR spectrum 
= 

Absorption of infrared 
ray at frequencies 

related to the vibrations 
of specific chemical 

bounds in milk

© Foss



Milk samples Milk FT-MIR
©Soyeurt Hélène

©Avelino Calvar Martinez

©Foss
©Soyeurt Hélène

Milk Analysis 

©Avelino Calvar Martinez

© Grelet et al., 
2015Predictive model = 

Equation
© Shopify Partners

Milk payment : 1-3 days (Bulk tank 
milk)
Milk recording : 4-6 weeks (individual 
cow milk) Usually,

Fat and Protein 
contents

But we used the same 
spectral information, 
could we go further ? 



What exists ?

©Avelino Calvar Martinez

Nutritional 
quality

Technological 
properties

Animal 
Health

Environment
al fingerprint

Sustainability

Fat, protein, 
lactose, fatty 
acids, Ca, 
lactoferrin,…

Na, lactoferrin, 
Energy 
balance, body 
weight, dry 
matter intake, 
acetone, BHB, 
citrate …

Cheese yield, 
yoghurt yield, 
butter yield, 
spreadability … 

Methane, P, 
urea …

Consumption 
index, nitrogen 
efficiency …

Abnormal milk samples

All in one analysis !



2. Introduction of appropriate  Technological Intervention

• Farmers are motivated as already developed a first data acquisition 
➔we can go further

• Affordable precision Livestock farming :
• Milk MIR spectrometry is an example

• Digital farm management tools 
• with and/or without internet connection 

• Continue to increase the use of Artificial Insemination to increase genetic improvement



1. Establishing Fundamental 
Data Practices

2. Introduction of appropriate 
Technological Intervention

3. Scaling up with advanced 
techonologies

Stepwise data-driven solutions



3. Scaling up with advanced techonologies

• IoT and smart farming?
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https://www.eleveur-
laitier.fr/dossier/des-
capteurs-au-service-de-l-
elevage-de-precision-
1,0,549358506.html



3. Scaling up with advanced techonologies

• IoT and smart farming?

• Machine learning and Artificial Intelligence (AI) for dairy management?

• Blockchain for supply chain transparency?



1. Establishing Fundamental 
Data Practices

2. Introduction of appropriate 
Technological Intervention

3. Scaling up with advanced 
techonologies

4. Policy and Institutional 
Support

Stepwise data-driven solutions



• Subsidized technologies

• Access to cooperative funding mechanisms

• Expert advisory services

• Continuous technical support also helps maintain 

equipment and ensures proper data management and 
interpretation.

4. Policy and Institutional Support



• Start simple and fix the pipeline – focus on farmer needs

• Awareness campaigns, farmer training programs, and cooperative support 

networks to help farmers progress through each stage of this transformation. 

• Standardized data collection and analysis protocols ensure that the data 

generated are reliable, comparable, and actionable across various contexts.

• Through coordinated efforts involving governments, research institutions, 

non-governmental organizations, and private stakeholders, the dairy sector 

can enhance productivity, efficiency, and economic stability, contributing to a 
resilient and sustainable agricultural landscape

Take home message
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From our experience …
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