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• The EU SEM hindered during the pandemic. Relevance of 
domestic supply chains and strategic storage became evident

• BIOeconomy & CIRCULAR economy: most of the attention so far 
focused on GHG savings, expecially in the EU

• Sustainable transport fuels are a major part of Bio/Circular
• These value chains are indeed also real ECONOMY
• Decarbonization and economic recovery are not competing, but 

can rather be two complementary sides of the same coin
• Domestic supply chains for food, materials and energy are 

needed in the post Covid-19 scenario for economic recovery

àThe economic impact of well-designed sustainable Biorefinery 
fuels chains is as important as their effects on GHG emissions
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Our analysis



COVID-19
oWhich impact on energy? (Renewable and Recycled 

Carbon Fuels  - RCCF)
oWhich role for RRCFs in the post-pandemic era?
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q Energy and investments: a reality check!
o 2015-2019 energy demand and emission growth > than 2011-2015
o 2018: only 1/3rd of 1800 bill.$ global energy investments on Low-Carbon
o G20 Countries: out of 7.4 Trill.$ to economic recovery, only 4% Green 

(reducing GHG)
o Oil: - 1000 bill$ in 2020 vs 2019. Electricity: - 180 bill$ 

q Investments decline expected in 2020, due to bad economics (lower profits 
and cash flows, higher debts, reduced demand):
o HC -30%, RES -10%, Electricity Infrastructures -8%
o Compared to investment levels needed for the Energy-Climate 

transition the reduction is even more significant
q Under-investing in the energy sector could cause production/demand 

unbalances and increased energy prices when demand will recover
o Reduced investments now à 9 MMBD reduced production at 2025
o Rebound effects?

q Biofuel production expected to fall by 13% in 2020 due to lower demand, 
2021 back to same level as 2019

ENERGY AND INVESTMENTS DYNAMICS
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ENERGY MARKET DYNAMICS
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[..] nearly 240 North American 
shale companies have filed for 
bankruptcy since 2015.

à Impact on jobs and economy well-beyond the oil sector



DECARBONIZATION ANNOUNCEMENTS IN OIL SECTOR

David Chiaramonti, Polytechnic of Turin/RE-CORD 6

Summarizing: […] on April 17 Royal Dutch Shell
announced its commitment to net-zero GHG emissions 
within 30 years [29]. Similar announcements from 
Total [30], and previously from BP [31] and ENI, with 
net zero carbon footprint by 2040 [32]. 



HYDROGEN ON THE SPOT (GREEN..BUT ALSO BLUE)
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COVID-19 AND AIR POLLUTION: WAS THAT LASTING
ENOUGH?
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Earth Observatory. Airborne Nitrogen Dioxide plummed over China. Available at 
https://earthobservatory.nasa.gov/images/146362/airborne-nitrogen-dioxide- plummets-over-china

Pollutant drops in Wuhan during Covid19. No rebound 
effect observed till end of February 2020 
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[..] CO2 emissions 
reductions on the 
order of 20 to 30 
percent would need to 
be sustained for six to 
12 months for the 
increase in atmospheric 
CO2 to slow in a 
detectable way.

https://earthobservatory.nasa.gov/images/146362/airborne-nitrogen-dioxide-plummets-over-china


EU: HIGH DEPENDENCE ON IMPORTS
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Energy dependence rate, EU-28 2007–2017, % of net 
imports in gross available energy 

EUROSTAT. EU imports of energy products – recent developments Statistics Explained. 
November 2019. Available at https://ec.europa.eu/eurostat/statistics-explained/pdfscache/46126.pdf 

• EU depended on energy import by 58% in 
2018 (56 % in 2000). 

• 2/3rd of 2017 imports refer to petroleum
products, NG (26%) and solid fossil fuels (8%). 

• Transports in the EU are mostly linked to 
imported quotas. 



SHORTER AND MORE SECURE SUPPLY CHAINS

David Chiaramonti, Polytechnic of Turin/RE-CORD 10



THE DECARBONISATION PATHWAY IN THE EU: 
AGRICULTURE AND FORESTRY MUST BECOME KEY ACTORS
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• Improvement of soil physical properties
• Mechanical structure
• Soil porosity and aeration
• Moisture retention capacity

• Improvement of soil chemical properties
• pH increase in acidic soils
• CEC and AEC
• Improved N-cycle
• Addition of C-recalcitrant to soil
• Environment suitable for microorganism
• Nutrient addition (slow release) and reduced leaching

• Improvement of biological properties
• Effects strictly linked to the two previous ones

• Cost-competitive permanent C sequestration

AN EXEMPLARY WIN-WIN CASE FOR BIOECONOMY: 
BIOCHAR, SOIL FERTILITY, AND C STORAGE
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AGRICULTURE & SOIL: URGENT NEED TO TAKE ACTION
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• Healthy soil: essential for food/feed, sustainable 
bioenergy and bioeconomy

• REDII includes C-in-soil measurements (Annex V)
• EU Mission on Soil 

(https://ec.europa.eu/info/horizon-europe-next-
research-and-innovation-framework-
programme/mission-area-soil-health-and-food_en)

• Soil is a key component in the new EU Green Deal 
(part of 6 in 9 EU Green Deal goals) and UN SDGs

https://ec.europa.eu/info/horizon-europe-next-research-and-innovation-framework-programme/mission-area-soil-health-and-food_en


IPCC LATEST REPORTS WELL ADDRESS BIOCHAR
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IPCC AND BIOCHAR: NEWLY DEVELOPED AND PUBLISHED
ACCOUNTING FOR C-REMOVAL FROM BIOCHAR

GHG savings from 
biochar well 
documented by IPCC & 
other sources à
Accounting is Possible
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BIOCHAR: HUGE POTENTIAL FOR C STORAGE
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Biochar production facilities at Re-Cord

BIOCHAR

Rotary Kiln
Slow pyrolysis of biomass & waste to 
fuels and products
• Solid (as fuel or amendment) + 

high T heat
• Integration in large-scale Advanced 

Biofuel supply chain
• IN=100 kg/h

CarbOn RE-CORD 
Slow pyrolysis of biomass for charcoal 
and biochar making. 
• Fixed bed, Open-top Oxidative 

Reactor (Autothermal)
• Designed and developed for small 

farmers
• Continuous operation.
• IN=50 kg/h. OUT=12kg/h 

(ηc = 24 wt.%)

Intermediate pyrolysis 
Pilot Demo Unit

LIGNOCELLULOSIC
RESIDUES
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Many uses 
of Biochar

àWe will focus on Biochar use in sustainable agriculture

ü Animal Feed, Biogas/Biomethane, Metallurgy, Buildings, Water Treatment, Air 
Treatment, Textiles, Food, Preserving, Colour, Medicine, Cosmetics, Electronics, 
Batteries, Industrial Materials, Dessiccant, etc..

Source: Ithaka institute: «55 uses of Biochar»
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ROOM EXIST FOR MANY VALUE CHAINS: EU-MED
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Source: EC-JRC. World Atlas of Desertification, 3rd Edition. Mapping Land Degradation 
and Sustainable Land Management Opportunities. 2015. http://wad.jrc.ec.europa.eu

EU MED (PT, ES, FR, IT, HR, GR, CY) : 8.5 Mha
marginal land (source: S2Biom project)

Developing biofuel value 
chains in these areas will 

promote both socio-
economic recovery & 

decarbonization

BIO4A: >10 M€ H2020 
project on SAF  from 

marginal land and UCO



• COMBI produced, 
characterized and 
tested in two sites in 
Spain, in the 
framework of the 
H2020 BIO4A project 
on HEFA biojet 
(www.bio4a.eu)

Open Access
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BIOCHAR & ANAEROBIC DIGESTION

BIOCHAR

H2S

SOIL USE

SOIL USE
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BIOCHAR & ANAEROBIC DIGESTION
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POWER

BIOCHAR & ANAEROBIC DIGESTION
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BIOCHAR & ANAEROBIC DIGESTION
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No fertilization
Mineral
fertilization

Biochar+
Compost 10%100% Biochar100% CompostField trials: Ciudad Real (ES)

Background fertilization: 11/01/19

Seeding date: 14/01/19

BIO4A: >10 M€ H2020 project on SAF  from 
marginal land and UCO
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FARM TO FORK, AGRICULTURE, AND BIOMETHANE
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How to make this linear biofuel thinking 
sustainable (GHG) enough?

Bioenergy & Bioeconomy can make 
agriculture more sustainable (beyond 
GHGs, towards SDGs) and support the 
Economic Recovery

From linear to circular, from energy-driven to sustain.agricultural models

Feedstock
Production

Feedstock
Conversion

Fuel 
Delivery

Fuel 
Use

GHG Chain
Assessment

Multi-Feedstock
Multi-Annual
Production Design

Multiple
Products

Multiple 
Markets

Product 
Use

Products for Sustainable Agriculture
Model and Soil Recovery & Improvement

• Food
• Feed
• Energy
• Fuels
• Materials
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BIOENERGY AS ENABLER OF SUSTAINABLE
AGRICULTURE AND SOCIO-ECONOMIC RECOVERY

Well-designed domestic biomass value chain support post Covid19 
economic recovery & bring Carbon back to soil

Sector Integration/Coupling requires Policy Integration



• Large-scale deployment of RRCF is a (multiple) policy-driven 
matter (EU: LULUCF in CAP)

• Policies must interact to improve impacts. Studies needed to 
provide policy makers with recommendations. 

TRANSPORT FUELS: A POLICY DRIVEN ECONOMY
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Based on Covid-19 first analysis of impacts on the transport fuel sector, 
Policy Makers should consider acting at two different timescales:
• SHORT/MEDIUM-TERM goals – Assist fuel companies to overcome 

the collapse of demand and the economic shock, preserving direct 
and indirect jobs and business

• MEDIUM/LONG-TERM goals – Increase the ambition and promote 
higher amounts of domestic Renewable and Low Carbon Fuels, 
injecting post-Covid recovery resources on green domestic supply 
and conversion chains.

To be carefully monitored and accounted for:
• Rebound effects (shift to private transports)
• Systemic vs short-term business-oriented benefits
• Resource spending (Non-Performing Loans NPL - Zombie firms)
à Farm-scale decentralized biorefinery models will enhance benefits
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CONCLUSIONS




