
DEPARTMENT OF BIOSCIENCE AND TECHNOLOGY FOR FOOD AND AGRICULTURE
Master Degree in FOOD SCIENCE AND TECHNOLOGY (A.Y. 2025/2026)

Sustainable Livestock Production

UNIT 4
Sustainability of animal productions 

Dr. Andrea Ianni
aianni@unite.it

1

mailto:aianni@unite.it


DEPARTMENT OF BIOSCIENCE AND TECHNOLOGY FOR FOOD AND AGRICULTURE
Master Degree in FOOD SCIENCE AND TECHNOLOGY (A.Y. 2025/2026)

Sustainable Livestock Production

2



DEPARTMENT OF BIOSCIENCE AND TECHNOLOGY FOR FOOD AND AGRICULTURE
Master Degree in FOOD SCIENCE AND TECHNOLOGY (A.Y. 2025/2026)

Sustainable Livestock Production

3

The most workable definition is… 

Something is sustainable if it can 
simultaneously achieve economic 
feasibility, social justice and
environment quality
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What is sustainable livestock
farming?

The efficient production of safe, high quality 
agricultural products, in a way that protects and 
improves the natural environment, the social and 
economic conditions of farmers, their employees 
and local communities, and safeguards the health 
and welfare of all farmed species
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Environmental Sustainability of Food Supply Chain
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Social responsibility
The social responsibility component of sustainability in livestock 
production includes elements such as:

 Improving and maintaining the societies and communities where 
livestock food products are produced.

 Safeguarding the health, well-being, and social rights of workers, 
farm managers, and their families. Good working and social 
conditions are valid regardless of gender, age, religion, nationality, 
ethnicity, personal preferences, or conviction.

 Guaranteeing food safety and public health.

 Improving and safeguarding animal health and welfare.
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Economic viability
From an economic standpoint, sustainable livestock farming systems 
are therefore characterised by elements such as:

 Enabling economically viable food production along the food chain, 
while accomplishing social and ecological goals.

 Ensuring that farm operations obtain a fair share of the profits 
achieved in the food chain.

 Supporting the ability of livestock producers to invest in 
sustainability improvements.

 Adopting innovation and approaches that help farmers deal with 
market volatility and hence the prices of products and inputs.



DEPARTMENT OF BIOSCIENCE AND TECHNOLOGY FOR FOOD AND AGRICULTURE
Master Degree in FOOD SCIENCE AND TECHNOLOGY (A.Y. 2025/2026)

Sustainable Livestock Production

8

Recommendations…
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https://www.sciencedirect.com/science/article/pii/S0022030214002896

https://www.sciencedirect.com/science/article/pii/S0022030214002896
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Percent reduction in nitrogen excretion as a result 
of reduced protein content in the diet
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The Hydroponic System
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Some data of HYDROPONIC SYSTEM
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Hydroponic System

https://www.youtube.com/watch?v=b2XYLEliMhQ

https://www.youtube.com/watch?v=b2XYLEliMhQ
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Dietary supplements with natural additives 
to reduces antibiotic use
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Phytotherapics
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Some examples…
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Some examples…
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Organic acids with anti microbial activity
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Organic acids with anti microbial activity
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Probiotics
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Probiotics
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Mitigation Strategies for Greenhouse 
Gas Emissions from Animal Agriculture

https://www.youtube.com/watch?v=qQGFz
zUHvsY&t=56s

https://www.youtube.com/watch?v=qQGFzzUHvsY&t=56s
https://www.youtube.com/watch?v=qQGFzzUHvsY&t=56s


��PRECISION LIVESTOCK FARMING (PLF) Sensors and automatons in cattle

PRECISION LIVESTOCK FARMING (PLF)

Sensors and automatons in cattle

(Accelerometer, gyrometer)

Vaginal T° – Reproduction
(Thermometer)

Large panel of possibilities
Alone or in combination

Abdominal contraction – Reproduction
(pressure sensors)

Tail position – Reproduction

Milk quantity and composition – Health, 
feeding,…

(Milk meters, optical analyzers)

Ruminal T° and pH – Health, feeding
(Thermo and pH meter)

Milk analysis (hormone, enzyme) –
Reproduction, health

(on-line chemical analysis)

Feeding behavior - Health , feeding
(Microphone, accelerometer)

Feed intake – Feeding
(Weighing scale)

Physical activity and position – Reproduction, health
(Pedometer, accelerometer)

Body weight – Health, feeding
(Weighing scale)

Posture – Health (lameness)
(Pressure sensor)

Electronic ID –general piloting
(RFID tag)BCS – Reproduction, health, feeding

(3D camera, IR)

L. Brossard
Innovation and Advances in Precision Farming 
Feed Additives Global, 26/09/2018

From Allain, 2014
Guatteo, 2017

Guatteo et Richard, 2017
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Perspectives and advantages of
Precision Livestock Farming

Dairy Farming
https://www.youtube.com/watch?v=xDZ1PscDm7c

Pig Farming
https://www.youtube.com/watch?v=T7nCk1aKVgM

https://www.youtube.com/watch?v=xDZ1PscDm7c
https://www.youtube.com/watch?v=T7nCk1aKVgM
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Life Cycle Assessment (LCA)

The LCA is a methodology of analysis that 
evaluates a set of interactions that a product 

or service has with the environment

Environmental impacts associated with the
entire life cycle of a product from raw

materials to final disposal
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Why make an LCA?
 Allows to obtain a punctual evaluation of the 

environmental impact of a product

 Provides environmental information that may be 
required by other producers, governments, and 
consumers.

 Enables the development of marketing strategies, 
being supportive to the acquisition of Environmental 
Labeling

 Allows a greater rationalization of the production 
processes (better use of resources)
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International standard for LCA
The reference is the family of ISO 14040 (International 
Organization for Standardization)

ISO 14040: Principles and guidelines.

ISO 14041: Definition of Objectives, Field of Application 
and Inventory Analysis.

ISO 14042: Impact Assessment of the Life Cycle (LCIA).

ISO 14043: Interpretation of results.

ISO 14067: Carbon footprint
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The LCA study is divided into 4 main 
phases: 

 Definition of objectives and scope (functional 
units and system boundaries)

 Inventory analysis
 Impact assessment
 Interpretation of the results
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 Definition of objectives and scope (functional 
units and system boundaries)
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 Definition of objectives and scope (functional units and 
system boundaries)
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System boundaries
Input fertilizer
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A Case study…
LCA in a dairy cow farm

Objective: Environmental evaluation by 
LCA of milk production. 
Functional unit: 1 kg of milk in a bottle of 
polyethylene terephthalate (PET)
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Life Cycle Assessment 
(LCA)

https://www.youtube.com/w
atch?v=f9cwa9QD7gw&t=73s

https://www.youtube.com/watch?v=f9cwa9QD7gw&t=73s
https://www.youtube.com/watch?v=f9cwa9QD7gw&t=73s
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Environmental Footprints
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https://www.environdec.com/Detail/?Epd=6102

EPD - Fresh Organic Eggs

https://www.environdec.com/Detail/?Epd=6102
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ISO14025 
Environmental Labelling

https://www.youtube.com/watc
h?v=s_2G4V5NiKM&t=231s

https://www.youtube.com/watch?v=s_2G4V5NiKM&t=231s
https://www.youtube.com/watch?v=s_2G4V5NiKM&t=231s
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