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The context
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The solution



What is waste?

Loss: biomass that does not reach the final 
user

Residue: what is left after a transformation or 
a transaction

Waste: biomass that loses value because it is 
not used



Where is food waste generated?



At farm level



Source: FAO

Along the supply chain



Before 
selling



At the selling point



Unsold stock



At consumption level



Different waste patterns in the world



• Technological: infrastructures, equipment, 

bioprocessing technologies

• Regulatory: constraints and incentives to reduce, 

reuse and recycle

• Economic: prices, costs

• Social: perception of value, patterns of daily life

Drivers of waste generation



Technology drivers of waste reduction

EQUIPMENT AND 
INFRASTRUCTURES

INFORMATION 
MANAGEMENT

BIOPROCESSING 
TECHNOLOGIES



Sustainable technologies

Promethean Power Systems



Photographic software 

recognizes waste within 

disposal bins, ascertaining 

its weight

Monitoring waste



Hyperspectral imaginng to 

assess the freshness, 

quality, and longevity of 

food products. 

Monitoring quality



• Analysis of unsold 

stock

• Matching supply and 

demand of residues

Maximize reusing



Extracting biovalue



Economic drivers

Logistic 
costs

Processing 
costs 

Transaction 
costs

Transition 
costs



Social 
drivers: 
perception 
of value



Overnutrition as waste?

Eat-Lancet report



Science of the Total Environment 706 (2020) 136033 

The solution: 
redesigning the 

system



Dipartimento di Scienze Agrarie,
Alimentari e Agro-ambientali

www.page.agr.unipi.it

Thank you!





Residue: the oucome of processing

Input Processing Output

Residue



Primary production
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Feed Industry
Land cover 

and 
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Components of waste

waste



residue

losswaste

The proportion between waste, residue, and loss is linked to 
valu

Private value
Costs

Benefits
Social value















https://www.fao.org/3/i3347e/i3347e.pdf





China’s food loss and waste embodies increasing environmental impacts
Li Xue, Xiaojie Liu, Shijun Lu, Guangyan Cheng, Yuanchao Hu, Junguo Liu, Zhengxia Dou, Shengkui Cheng & Gang Liu 
Nature Food volume 2, pages519–528 (2021)
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