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Carbon Dioxide and Temperature
“Business as Usual”

(fossil intensive)

2100





GHG emission: the consequence



Global warming effect

Consequence ?



A cosa è dovuto tutto ciò ???



Sillapaa ad Mcibi, 2017 

Combustibili fossili



Sillapaa ad Mcibi, 2017 



Prodotti dal petrolio

Sillapaa ad Mcibi, 2017 



Sillapaa ad Mcibi, 2017 



Problemi connessi con l’uso dei fossili



E’ necessario sostituire il fossile col rinnovabile nelle 
sue diverse forme………….per ridurre le emissioni di 
CO2 in atmosfera

es. Usare molecole carboniose rinnovabili, i.e. le 
biomasse 



Una risposta: la bioeconomia 



Definition of Bioeconomy

Sillapaa ad Mcibi, 2017 



Sillapaa ad Mcibi, 2017 





Photosynthesis : 
the best way to store solar energy 

• An industrial process requires 100 more energy than 
biochemical system 



Photosynthesis 

6 CO2 + 6 H2O --> C6H12O6 + 6 O2



Dal fossile alla biomassa:







……………………………to be continued ……………………………



……………………………to be continued ……………………………



Classificazione delle bioraffinerie

2017



2017

Classificazione delle bioraffinerie



Legend 













Biomassa da dove ????



Biomaterial

Biomaterial







Cai et al., 2011 Env. Sci Technol., 

1200-1400 x 106 Ha di terre marginali= 25-50 %  

del teorico necessario……fattibile ???



La biomassa è 
disponibile nelle
aree dove non c’è
disponibilità di 
energia: vantaggio
svantaggio ???  



Biomass trade road 





Il Sole 24h Sostenibilità 10 Nov. 2021: La sfida energetica di Eni e i biocarburanti: 
dagli agri-hub africani una spinta per una transizione ecologica equa.

Eni starts exporting vegetable oil from Kenya for biorefining in Sicily

Biobased
Diesel Daily®
Oct 11. 2022

https://www.biobased-diesel.com/
https://www.biobased-diesel.com/


FoodNOfood

Courtesy , Boccasile, 2011





Bioenergia: Vantaggio o svantaggio per l’agricoltura







Food production vs. land
and energy consumption ?



• 62% crop production is
for food

• 35 % animal feed

• 3% bioenergy

Foley et al., 2011, Nature



Foley et al., 2011, Nature

If crop 100% human use = + 28 % 
production + 49% food kilocalories



The future ?



The image shows how much 
more energy and protein 
efficient insects are over 
cattle. It takes 10 kg of feed 
to produce 9 kg of insect 
meat, whereas a cow 
produces only 1 kg. The 
majority of an insect’s body 
mass is protein and less fat, 
unlike a cow.



http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiWi-SZo8LKAhWHtBoKHW29AiQQjRwIBw&url=http://tommytoy.typepad.com/tommy-toy-pbt-consultin/2013/10/a-kit-to-grow-bugs-at-home-to-eat.html&psig=AFQjCNHGotCmbw29VgQEKYkMQ3ZCYjNBtA&ust=1453718914799340






Wastes







Food wastes

Consumption 

Distribution 

Transformation 

Post harvest

Primary 
production 

Lost



Food waste in Italy
kg/year





The pulsing paradigm according to Odum and Odum (2001, 
2006). In a pulsing dynamics, the first stage (growth) is 
characterized by high net yields, low efficiency and increasing 
load on environment; in the transition, steady-state phase, a 
declining growth rate is accompanied by low net yields, 
increasing efficiency, decreasing environmental loads; during 
degrowth, no net yields are achieved, efficiency reaches its 
maximum possible value to get the most out of less resources 
available, environmental loads keep decreasing due to less 
resource use. Finally, a phase of resource restoration occurs, for a 
new cycle ahead. CE contributes to transition and degrowth
phases, while is not requested in growth and restoration stages.

Ghisellini et al., 2015

L’Economia Ciroclare









Energy Yield 10-15 %

Energy Yield 8-15 %

Energy Yield 15-20 %

Linear economy: 
Energy yield 10-15 %

Circular economy: 
Energy yield 35-50 %

From biorefinery to Circular Economy : allevamenti sostenibili



Inhabitant

treatment

distribution

Precision 

agriculture

Food security

City

Circular responsibility 
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ANAEROBIC DIGESTION
transforms biomass into

BIOFUELS

……and more……….



Impatti misurati con LCA 

Concimi chimici
di sintesi





Grazie !!!!
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