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Currently, it includes as
members 24 Associations
totally or partially active in these
sectors, and a wide range of
Bodies and Associations that
asked to join as Participants
(without any decision-making
function) and it is the biggest
sector’s Association in Itlay.

FREE represents actually the
92% of active bodies in the
area and, through its members,
around 4.000 companies
employing 150.000 people.

FREE Coordination
Coordination for Renewables
Sources and Energy Efficiency



✓ Public-private no-profit 

research Institution

✓ Members: Univ.of Florence 

(CREAR, Az.Agr.Montepaldi) 

Spike, Eta-Florence, Bioentech

• R&D on Biomass, Bioenergy, Biofuels & Bioproducts

• Valorization of EU-IT know-how and young trained 
scientists

• Transfer of know-how and Innovation to Stakeholders

• Policy Development: support to EU and National 
Institutions, Industry & Stakeholders

• Dissemination and Communication

• Training & Education



• Milling & Briquetting unit (100 kg/h)

• Torrefaction/Carbonisation unit (50 kg/h)

• Methanation reactor

• Hydrothermal Liquefaction HTL (12-15 l/h) reactor (with Spike)

• Microreactor system for hydrothermal carbonization & liquefaction

• 1.5 kg/h Intermediate Catalytic Pyrolysis

• Open-top twin-fire gasifier (100 kg/h, 70-100 kWe)

• Downdraft Imbert-type gasifier (10 kWe)

• Capstone Microturbine converted to biofuels (30 kWe)

• Garret Microturbine converted to biofuels (40 HP, 20 kWe)

• External Combustion Microgasturbine (50-100 kWe)

• Pure Veg.Oil MicroCHP (5 kWe/10 kWth)

• Pure Veg.Oil generators (7 e 50 kWe)

• Anaerobic digestors (2l-dynamic, BMP-static)

• Algae pilot plants (with DISPAA/F&M)

• Solar simulator for algae (SOSIA)



BET Analyzer, NDIR/Electrochem.Producer Gas Analyzer, Portable MicroGC Gas Analyzer, 
Portable Tar sampling collection system



1962-2017..
So much has

changed
since then…



Carbon NEGATIVE 
The Challenge

Since Paris-COP21 the 
science’s world asked

for developing C-
negative actions.

As of today, the C-
neutral paths has been

the preferred
practices, being less
expensives… but it is
no longer enough!

[…] No scenarios are at all likely to keep 
warming under 1.5ºC without greenhouse-gas 
removal. “It is built into the assumptions of 
the Paris agreement,” says Gideon Henderson 
of Oxford University. […]



Residual Raw materials for energy and bio-
based products, including agriculture

• A large amount of organic waste is available in EU

• There is a constantly increasing attention on these raw materials

• Cascade approach: an opportunity, but also a challenge

• Competition among raw materials and complementarity between bioenergy

and bio-based products (mutual benefits to be identified)

• Developing integrated policies is necessary, along with the prioritisation of 

the BP choices… Green Economy/Bio-based products? Bio-based

electricity? Transport decarbonization? Heat/CHP?

• The systems set themselves up differently according to the main markets

• Actors and stakeholders must be proportionated to the market

• Important: Bring value to the primary sector!



Remains fully availables in the EU
Other sources (2015) estimate 105 Mt/y of 
bio-waste produced every year in the EU, 

1/3 of them enhanced in AD (35 Mt/y), 2/3 
of them not used yet (70 Mt/y)

Meyer-Kohlstock D, Schmitz T, Kraft E. Organic Waste for 

Compost and Biochar int he EU: Mobilizing the Potential. 

Resources 2015, 4, 457-475; doi:10.3390/resources4030457

… However, there are residues
and specific classes of waste
availables for hundreds of 
thousands t/y in the EU…

• Totally, it has been estimated 900 Mt/y of waste&residues in the EU, a quarter of 
them available for energy, e.g. about 220 Mt/y.

• The technical potential if converted in biofuels for transportation: 16% of the total
of the fuels estimated at 2030



OFMSW  & Compost
The Italian situation (source: Consorzio Italiano Compostatori, www.compost.it)

✓6.71 Mt/y of organic wastes recovered (2015) of around 9 Mt/y (of 14 Mt/y RD)

➢4 Mt/y OFMSW  + 2.71 Mt/y green wastes (66+34=100 kg/pers/y)

✓1.761.000 t/y  of produced and immediately used compost in agriculture. 

➢71% from OFMSW composting, 29% from AD + composting

✓Anaerobic Digestion: ~1700 plants realized (agriculture + sewage + waste +  industrial) 

(source: L.Maggioni/CIB, 2017)



Complexity and Market uptake:
Scale matters…

• Industrial Biorefining could be Fuel- or Product- oriented

• Scale & Volumes, Technological Complexity, CAPEX/OPEX & Markets
varying accordingly.

• The operators should confront themselves with Technology and Markets to 
have successful businesses.

• The financial aspects change considerably according to the different
situations.

• More complexity through the Bio- and Thermo- processing integration
(new process paths)

• Scale matters…



The Biochar case in Farming in the MED 
Area: Impressive potential.

• EU MED has started its
desertification process

• BIOCHAR: can have a 
significant role to increase
the soil’s resilience to 
climate changes

• Integration with AD and 
composting: win-win

• Controlling the supply 
chain

EU MED: 8.5 Mha Marginal areas 
(source: S2Biom)



The new RED II Directive
• It is being discussed at the EU Parliament and later

on at the European Council

• It will regulate this topic on the 
2020-2030 period

• The innovative Biofuels will be 
defined in the Directive 
(Residual biomass)

• Integration with bioeconomy
and agriculture



ANNEX IX – Defintion of 
Innovative Biofuels: based
on the raw material only



ART Fuels Forum
• Alternative and Renewable Fuels Forum – supported by EC-DG Energy

• FOCUS: Market & Policies post 2020 (to 2030).

• ~ 100 participants (Members, Affiliate, Observers). http://artfuelsforum.eu/



Key Messages on RED II Proposal



Conclusions

• Bioeconomy, bio-based products, bio-energies, 
bio-refineries, the integrated renewables
systems are crucial elements of a modern
greenhouse gases reducing strategy and of the 
sustainable development.

• Soon, FREE will institute a bio-economy working
group, to which organic farming provides a large 
contribution in Italy.
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