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Green Chemistry principles
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The concept of green chemistry evolved in the 
1990s among the environmental substrate of 
‘Agenda 21’ and ‘DPSIR’ frameworks. 
It involves the use of renewable materials.
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Green chemistry galaxy 
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The bioeconomy even includes food

The first step in an environmental assessment is to understand
the subject of the assessment: the functional unit and system boundaries
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Assessing green chemistry by supply chain approach
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origin processes use fate
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Supply chains that include agriculture
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origin processes use fate

Textile
Bioplastics
Plant-based dyes
Short fibers
Bio-lubricants
Biofuels
Biogas
Bioenergy
Pharma- and Nutraceuticals
Bio-based cosmetics and detergents
Plant protection products
Soil conditioners
Feed
Green building

Cannabis sativa L.
Sorghum bicolor L.

Hibiscus cannabinus L.
Carthamus tinctorius L.
Linum usitatissimum L.

Crotalaria juncea L. 
Isatis tinctoria L. 
Reseda luteola L.

Rubia tinctorum L.
Eruca sativa Mill.

Brassica carinata A.Braun
Crambe abyssinica Hochst

Camelina sativa (L.) Crantz,
Brassica juncea (L.) Czern. 

Helianthus annuus L.
Opuntia ficus-indica (L.) Mill.

Cynara cardunculus L.
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Ø Renewability: bio-based carbon (ASTM D6866) thresholds
e.g. 141 USDA categories

Ø Indirect land use change (iLUC) for biofuel (RED II)

Ø Soil Organic Carbon (SOC) dynamic in soil in cropping systems (Carbon farming)

Ø Take advantage of biodiversity

Ø Territory development

origin processes use fate
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Ø 1st  2nd , 3rd biorefineries

Ø Life Cycle Assessment (LCA). 
20-y issues for bio-based:
technology readiness level (TRL), allocation
cropping systems, category rules, benchmark

Cascading 
co-products

building blocks

by-products

Agricultural LCA

Ø Assessing Circularity (ISO 59020) ICEPS 
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Ø Low toxicity: human toxicity, ecotoxicity, bioaccumulation (even 
by models e.g. QSAR) 

Ø Achieve sufficient technical performance

Ø Packaging, 
Main components (>5%)

Very high concern elements (<0.01%)

Ø REACH (Guido Sacconi, annex V.8 
nature substances not chemically modified)

Ø Label:  certification and avoid CLP pictograms

Ø Ecodesign (life-design!): fixed fungi, 
nature-based soil conditioners 
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Ø Industrial or Home Compostability e.g. plastics (ISO 17088) and plastic 
packaging (IS0 18606)

Ø Readily Biodegradable (by OECD test or BOD5/COD)

Ø Improve soil regeneration by continuum of soil food web
applying life (e.g. humus), food (e.g. pellet) and home (e.g. biochar) 

Non è possibile visualizzare 
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Non è possibile visualizzare 
questa immagine.Non è possibile visualizzare 

questa immagine.

Ø Avoid a mix of bio- and fossil-based materials (e.g. 
textile fibres)

origin processes use fate

Ø Treaths: more pollution (e.g. oxo-plastic bags)

Ø Opportunity: disposal costs internalised (e.g. mulching films)  
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Tomorrow's sustainability
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assuming (though not conceding) 
that the Green Deal still represents the EU policy of the future

origin

processes

use

fate 4) Promote eco-design with high biodegradability (not 
only for packaging!), even for soil regeneration

3) Prefer fair stand-alone LCAs 
for continuous improvement by PEFCR

2) Promote bio-refinery districts 
and assess them by ISO 14000 and circularity

1) Implement new crop rotations
to increase biodiversity

0) Define bio-based unambiguously to support them
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Thanks for watching! Any questions?

Info: lorenzo.davino@crea.gov.it

Bio-Based
Can Improve 
Soil Health

Save the date: 21 May 2026, morning
Venue: CREA Agricoltura e Ambiente, 
Cascine del Riccio, Florence 


