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(PJRE-CORD  Our analysis %]
* The EU SEM hindered during the pandemic. Relevance of
domestic supply chains and strategic storage became evident

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

e 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 Cowd 19 scenario for economic recovery

—)The economlc |mpact of weII desngned sustalnable Blorefmery
fuels chains isas lmportant as thejr effects on GHG emlsmqns_ el
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Security of supply, strategic storage and Covid19: Which lessons learnt for M)
renewable and recycled carbon fuels, and their future role in decarbonizing %&<
transport?
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COVID-19

o Which impact on energy? (Renewable and Recycled
Carbon Fuels - RCCF)

o Which role for RRCFs in the post-pandemic era?



() ENERGY AND INVESTMENTS DYNAMICS

 Energy and investments: a reality check!
o 2015-2019 energy demand and emission growth > than 2011-2015
o 2018: only 1/3" of 1800 bill.S global energy investments on Low-Carbon

o G20 Countries: out of 7.4 Trill.S to economic recovery, only 4% Green
(reducing GHG)

o 0Oil: - 1000 bill$ in 2020 vs 2019. Electricity: - 180 bill$

[ 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

1 Under-investing in the energy sector could cause production/demand
unbalances and increased energy prices when demand will recover

o Reduced investments now - 9 MMBD reduced production at 2025
o Rebound effects?

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

David Chiaramonti, Polytechnic of Turin/RE-CORD Sources: A. Clo, Energia, 2020; IEA Ener.World Investments 2019; IEA Ren.En.Market update 4



() ENERGY MARKET DYNAMICS

By Tsvetana Paraskova - Jun 30, 2020, 9:00 AM CDT
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Royal Dutch Shell warned on Tuesday it could take as much as

“In the second quarter 2020, Shell has revised its mid and long
margin outlook reflecting the expected effects of the COVID-19
macroeconomic as well as energy market demand and supply
a statement.

Shell now assumes Brent Crude prices at $35 a barrel this year
year, with a long-term oil price assumption at $60 a barrel.

Shell Warns Of Massive $22 Billion
Write Down After Oil Crash

impairment charge for Q2, becoming the latest oil major warni| &= :
of its assets as it revised its price assumptions after the oil pri|

@OILPRICE:

The No. 1 Source for Oil & Energy News

Big Oil's Nightmare Is Coming True

By Nick Cunningham - Jun 30, 2020, 5:00 PM CDT

AL Join Dur Community

Royal Dutch Shell said that it could cut the value of its oil and gas assets by as much as $22
billion, as it takes a dim view of the state of the oil market. The move adds more evidence to
the notion that a huge slice of oll reserves will wind up as stranded assets. Shell cut its Brent
oil prices forecast from $60 per barrel to $35 for this year, and lowered its 2021 and 2022
forecasts to $40 and $50 per barrel, respectively, down from $60 previously. The lower outiook
reflects the expected damage to the oil market due to the coronavirus and the negative impacts
on the global economy, Shell said.

As a result, the value of Shell's assets will be cut by between $15 and $22 billion. Broken down
by segment, Shell's integrated gas unit will take an $8 to $9 billion hit, mostly related to
Australian LNG assets, including its gargantuan Prelude project, a floating LNG vessel, which
came in over budget and is now underutilized in a weak LNG market. Shell's upstream unit will
be impaired by $4 to $6 billion, a cut related to Brazil and U.S. shale. Finally, its refining
portfolio will be reduced by $3 to $7 billion.

Debt Destroys A Shale Giant

By Editorial Dept - Jul 03, 2020, 12:00 PM CDT

1.G e d PP

ds, jet fuel stays down

Chart 7: Apparent US gasoline demand has rebounded more
than 3.5mn b/d from the lows of April

Change in US oil demand by fuel snce 04/10:20
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[..] nearly 240 North American
shale companies have filed for
bankruptcy since 2015.

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

David Chiaramonti, Polytechnic of Turin/RE-CORD 5
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BP © This article is more than 4 months old
BP sets net zero carbon target for 2050
APR 17, 2020 New CEO Bernard Looney reveals plan to invest more in low-
. . carbon businesses
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ol TOTAL ADOPTS A NEW CLIMATE AMBITION T{ =
did|
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“\W| I 0s/0s/2020 L:. Gl Supporting EU’s carf] FINANCIAL NEWS, RESULTS AND STRATEGIC PLAN
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thd Paris — Total announces today its ambition to get to net-zero emissions by 205( 2 0 2 0_2 0 2 3
Th business across its production and energy products used by its customers.
pr 28 FEBRUARY 2020 7:00 AM CET | O3
Th Through a joint statement developed between Total S.A. and institutional invest
nvestor initiative Climalte 100+ - Total takes 3 major steps towards achieving
ne
En San Donato Milanese, 28th February 2020 - Eni announces Long-Term Strategic Plan to 2050 and Action Plan 2020-2023.
BA Three major steps to get Total to Net Zero: » Gel E-mail aleris
L_by]

1. Net Zero across Total's worldwide operations by 2050 or sooner (scope 1+2)

2. Net Zero across all its production and energy products used by its customers in Europe? by 2050 SummariZing: [- ..] On Apri/ 1 7 ROyG/ DUtCh ShE”

or sooner (scope 1+2+3)

3. 60% or more reduction in the average carbon intensity of energy products used worldwide by Total announ Ced its Commitm ent to net—zero GHG emiSSions
;::;o(r:::z:z 'i[);l: (;:ss than 27.5 gC0O2/MJ) - with Intermediate steps of 15% by 2030 and 35% by Within 30 years [29]. Similar announcements from
Total [30], and previously from BP [31] and ENI, with

net zero carbon footprint by 2040 [32].

David Chiaramonti, Polytechnic of Turin/RE-CORD 6




@ HYDROGEN ON THE SPOT (GREEN..BUT ALSO BLUE)

| To Executive Vice-President Frans Timmermans [

To Executive Vice-President Frans Timmermans

Also sent to Commission President von der Leyen, Executive Vice-President Dombrovskis, Executive Vice-
President Vestager, Commissioner Simson, Commissioner Breton, Commissioner Valean, Director-General Juul
J@rgensen, Director-General Petriccione, Director-General Jorna, MEP Busoi, MEP Krasnodebski, MEP Petersen,
MEP Toia, MEP Galvez Mufioz, MEP Canfin, MEP Eickhout, MEP Luena, MEP Motreanu, MEP Hazekamp,
President of the European Council Michel, Ambassador Clauss, Ambassador Léglise-Costa, Ambassador
Andrassy, Ambassador Szech-Koundouros, Ambassador Dubreuil, Ambassador Stefanic

Subject: Wide industry coalition call for a Hydrogen Strategy inclusive of all clean hydrogen
pathways

Brussels, 24 June 2020

RS We Ty Tt CUTUPE S TUTUTE ENETEy SYSTeNT Neeus TU TaKe g TeCTTOTORY
to drive the most cost-efficient and cost-effective decarbonization, we support a strategy which
comprises all clean hydrogen production pathways, including electrolysis, methane pyrolysis and
natural gas reforming in combination with carbon capture, utilisation and storage (CCUS). The clean
hydrogen economy could provide up to 5.4 million jobs by 2050, and retain existing high-skilled jobs
in EU energy-intensive industries. For this to materialise, an inclusive approach to clean hydrogen is

necessary.

approaciT

Today, hydrogen produced from natural gas delivers the lion’s share of the EU’s industrial hydrogen,
while hydrogen from clean electricity is produced in much smaller volumes.? We fully recognize and
support the growth in hydrogen from clean electricity, which will become a significant part of the
hydrogen mix in 2050, while market design will need to ensure that the requirements of different
consumer groups are met. However, this hydrogen alone will not be enough to develop a commercial
market for clean hydrogen in the next decade. It will take time to scale up, which is why we need to
deploy all scalable, enabling technologies starting today.

Hydrogen from natural gas with carbon management technologies such as CCUS and pyrolysis will be
needed to create the necessary scale and make hydrogen applications cost-competitive. Today, it is
2 to 5 times cheaper than renewable hydrogen and its deployment will help reduce the latter’s cost.*
Furthermore, the flexibility and resilience provided by the gas system significantly reduce investments
needed and facilitate the integration of large-scale variable renewable energy.

In order to create these European opportunities in the short-, mid-, and long-term both for economic
growth and decarbonization, it is of key importance for the EU to invest in all hydrogen technologies
to unlock the nascent hydrogen market, while supporting the development of EU hydrogen
ecosystems. We thus urge the EU to create a strong policy framework in support of all forms of clean

! FCH JU (2019): Hydrogen Roadmap Europe. Available from:
hitps://vaww.fch.europa eu/sites/default/files/Hydrogen 20Roadmap%20E urope Report. pdf
2 https://www.iea.org/reports/the-future-of-hydrogen, June 2019.
A o
Ibid.
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(#) Covip-19 AND AIR POLLUTION: WAS THAT LASTING
ENOUGH?

Capital Weather Gang

Earth’s carbon dioxide levels hit record high,
=yreemy espite coronavirus-related emissions drop
“ Carbon dioxide in atmosphere at record level

Mauna Loa Observatory measured a record monthly average atmospheric
carbon dioxide concentration in May, typically the peak of the year.

417.1 parts per
million

» Trend (adjusted
for seasonal
patterns)

410 parts per million

[..] 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.

\ - o 400
Mean Tropospheric NO, Density (pmol/m?)

0 125 250 375 2500
January 1, 2019 - February 25, 2020
Pollutant drops in Wuhan during Covid19. No rebound
effect observed till end of February 2020

Earth Observatory. Airborne Nitrogen Dioxide plummed over China. Available at
https://earthobservatory.nasa.gov/images/146362/airborne-nitrogen-dioxide- plummets-over-china

0
2010 2015 2020 1960 2020

Source: NOAA Global Monitoring Laboratory JOHN MUYSKENS/THE WASHINGTON POST

David Chiaramonti, Polytechnic of Turin/RE-CORD 8
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(#) EU: HIGH DEPENDENCE ON IMPORTS
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EUROSTAT. EU imports of energy products — recent developments Statistics Explained.
November 2019. Available at https://ec.europa.eu/eurostat/statistics-explained/pdfscache/46126.pdf
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EU depended on energy import by 58% in
2018 (56 % in 2000).

2/3™ of 2017 imports refer to petroleum
products, NG (26%) and solid fossil fuels (8%).
Transports in the EU are mostly linked to
imported quotas.

David Chiaramonti, Polytechnic of Turin/RE-CORD 9



(@) SHORTER AND MORE SECURE SUPPLY CHAINS

Top economist: US coronavirus
response is like 'third world' country

Joseph Stiglitz attacks Donald Trump, saying US on course for
second Great Depression

Coronavirus - latest updates Th G d ©
See all our coronavirus coverage e u ar lan

Stiglitz said the current crisis would force countries to make themselves less
vulnerable, and this would lead to shorter supply chains and a greater
emphasis on self-sufficiency in food and energy.

David Chiaramonti, Polytechnic of Turin/RE-CORD



@ THE DECARBONISATION PATHWAY IN THE EU:

AGRICULTURE AND FORESTRY MUST BECOME KEY ACTORS

GHG emission trajectory for 1.5 °C

MtCO2eq
g

1000

Source: A Clean Planet for All, EC

Non-CO2 other
Different zero GHG pathways
lead to different levels of

mmmm Non-CO2 Agriculture
remaining emissions and

Residential absorption of GHG emissions
I Tertiary
[ Transport
s Industry

Power

mmmm Carbon Removal Technologies

I LULUCF

MtCO2eq

= Net emissions

David Chiaramonti, Polytechnic of Turin/RE-CORD



() AN EXEMPLARY WIN-WIN CASE FOR BIOECONOMY:

BIOCHAR, SOIL FERTILITY, AND C STORAGE

* 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 |

David Chiaramonti, Polytechnic of Turin/RE-CORD



@ AGRICULTURE & SOIL: URGENT NEED TO TAKE ACTION

EN 2018 "° 33 S e | The European Green Deal

. 24t 3 A zero pollution
specalieport | Combating desertification
in the EU: a growing threat
in need of more action Preserving Europe’s Transitionto a
natural capital Circular Economy
(pursuant to Artiche 28714}, second subparagraph, TFEU)
Sustainable Transport
Farm to Fork
( European
- Achieving Climate
Neutrality
Towards a Green CAP

CEAReport | No 04/2013
» Take everyone along
Financing the transition (Just Transition Mechanism)

Green
Deal

Climate change adaptation in
the agriculture sector in Europe

1+ Healthy soil: essential for food/feed, sustainable
bioenergy and bioeconomy

* REDIl includes C-in-soil measurements (Annex V)
@t »  EU Mission on Soil
(https://ec.europa.eu/info/horizon-europe-next-

research-and-innovation-framework-
programme/mission-area-soil-health-and-food en)

: SR . soilisa key component in the new EU Green Deal
AR S (part of 6 in 9 EU Green Deal goals) and UN SDGs

David Chiaramonti, Polytechnic of Turin/RE-CORD
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(®) IPCC LATEST REPORTS WELL ADDRESS BIOCHAR

ABOUT 55 ¥ TECHNICAL SUMMARY FAGS ANNEXES MULTIMEDIA

SEARCH REPORT
REBOUNCES  OLOSSARY

REPORT HOME  SUMMARY FOR POLICYM
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SPECIAL REPORT Impacts & LIEC of bl Biochar stability in soil: Decomposition during eight years and @ i
3 | Waeming on Natural and 3 Ty X s M
stanisane transformation as assessed by compound-specific '*C analysis

- o Etranguioning and Yakov Kuzyakov* ™", Irina Bogomolova®, Bruno Glaser®
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= b Dm0 Sk of g ke (vhenty f Rt 1707 Catnge, Grmeny
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Sustainable Devalopment, Hakie Whsmbery Vow Sechedort] 19912 3,

& | Poverty Erackcation and
Reducing equaities

* txpan
6720 e, Gy

G | Goosary

An IPCC special report on the impacts of global warming of 1.5 °C above pre-

industrial levels and related global greenhouse gas emission pathways, in the

context of gthening the global r to the threat of climate change,

.
IDCC REPORTS WORKING GROUPS  ACTIVITIES NEWS CALENDAR
sustainable development, and efforts to eradicate poverty,

2.0
X
1 - : REPORT

e 18 ; x Climate Change and Land
- —
8 X X
é 1.0 x x x
2 A g An IPCC special report on climate change, desertification,dand
= X
; ¥ % degradation, sustainable land mangégemem,-food security, and
S'N 0.5 i i ram Sreenhouse gas fluxes in terfestrial ecosystems
= E
€ ¥
E ool o R ’
]
E .
2 DOWNLOAD REPORT

-05 X

-1.0

Woody residues Straw Manure Woody crop Grass crop

X Slow pyrolysis, including co-products 4 Co-products excluded A Gasification [ Fast pyrolysis

Figure 27.1 GHG abatement per unit of feedstock dry matter, for a range of feedstocks, from LCA
studies. ‘Manure’ also includes biosolids and poultry litter. The data sources are indicated in Table 27.1

Chiaramonti, Polytechnic of Turin/RE-CORD



@ IPCC AND BIOCHAR: NEWLY DEVELOPED AND PUBLISHED
ACCOUNTING FOR C-REMOVAL FROM BIOCHAR

Ll
IDCC REPORTS WORKING GROUPS ACTIVITIES NEWS CALENDAR @ roLLow,

GHG savings from
biochar well
documented by IPCC &
other sources 2>
Accounting is Possible

ABC,,,.... = the total change in carbon stocks of mineral soils associated with biochar amendment, tonnes

2019 Refinement to the
2006 IPCC Guidelines
for National
Greenhouse Gas

sequestered C yr!
BC,,; = the mass of biochar incorporated into mineral soil during the inventory year for cach biochar

production type p, tonnes biochar dry matter yr'

F. = the organic carbon content of biochar for each production type p, tonnes C tonne™ biochar dry matter,
)
Table 4A.1

Inventories

pr,mp = fraction of biochar carbon for each production type p remaining (unmineralised) after 100 years,

tonnes sequestered C tonne ! biochar C, Table 4A.2

11 = the number of different production types of biochar

EQUATION 4A.1
ANNUAL CHANGE IN BIOCHAR CARBON STOCK IN MINERAL SOILS RECEIVING BIOCHAR ADDITIONS

ABC,yut = i(BCmTP *Fy *Fpp )

4 perm,
p=1

David Chiaramonti, Polytechnic of Turin/RE-CORD



(#) BiOCHAR: HUGE POTENTIAL FOR C STORAGE

Reforestation & avoided forest
conversion

Biochar

Peatland restoration

SECTIONS v Qu

=  CarbonBrief

Avoided peatland impacts

Coastal wetland restoration

NEGATIVE EMISSIONS |

Cover cropping

Restoring soils could remove up to 5.5bn
tonnes’ of greenhouse gases every year

Trees in cropland

000000

Avoided coastal wetland impacts

Avoided grassland conversion

nature ANALYSIS

sustainability Wl ore/ Y0 I038/441893.020-0452

Grazing - optimal intensity Daminp

W) Crusek for pduten

The role of soil carbon in natural climate solutions

D. A. Bossio %, S, C. Cook-Patton ™, P. W. Ellis', J. Fargione ©", J. Sanderman ©'2, P. Smith &3,

Grazing - legumes in pasture

0 0.2 04 0.6 0.8 1 1.2 | s.Wood*, R. J. Zomer®5, M. von Unger®, I. M. Emmer® and B. W. Griscom ©7
CO2e removal per year (bn tonnes) Miﬂuﬁmdﬁmmd\mpnquh:dan-mundunnmlof:MnlWlkumn Iuiumldlmllmamﬂing
way to increase carbon sinks and reduce owing. tnthe benefits to the practical
ﬁnpbmnmnnolml carbon climate jes lag: h bounawohd( duky amnd the magnitude

et it. Hore " rolo of soil carb o
minvmoluumjeadummcdunlmuwnlhbumuplmthpoWLWeMMsdlubonnMZs%M
the mﬂlldmmnlcmmm(w pemﬂ-l. mmdco,-auum per yen),Mnhld\Mls protection of
9% of the mitigation potential of forests, 72%
fonntluldsmdlmfor Soil carbon is to land-based efforts to prevent carbon emis-
-msmammmmmmum ices in additi limate

David Chiaramonti, Polytechnic of Tur.

rotecting and restoring soil organic matter delivers many ben-
efits to people and nature'”. Globally, solls hold three times
more carbon than the atmosphere’, and the role of soil organic
matter as a regulator of climate has been recognized by scientists
for decades’, Recent work has highlighted the historical loss of car-
bon from this pool’ and the threat of future ! d Joss under

recognition of SOC sequestration in the UNFCCC process in 2017
(COP23 decision 4/CP23). To date there are only a few dozen
projects that address SOC in registered compliance or voluntary
carbon markets. Fewer than 60 projects (half of them in Australia)
provided under 50kt of CO,-equivalent {COe) removals by soil
in agri and grasland projects per year. This is less than

warming scenarios'. Soil organic carbon (SOC) as a natural climate
solution (NCS) thus has a role through both restoring a carbon sink
i bt Gnshias O L

0.0001% of the estimated mitigation potential ’, As a comparison,
there are 1,500 carbon projects covering 12 Mha of land in the forest
o Lol ek L duode 5
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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 A e e T | g i o 5 it
IN=100 kg/h | e | [ R B ey

L AT

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

(nc =24 wt. %)
BIOCHAR

David Chiaramonti, Polytechnic of Turin/RE-CORD 17



(#)RE-CORD Many uses S |
of Biochar 2%

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

=

DR MEREOLA

m
EIIEW

' 9We W|II focus on Blochar use |n sustamable agrlculture :
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Developing biofuel value
chains in these areasawill~ =
promote both socio-
economic recovery &
decarbonization

~=(Bio4A

. Wetter
BIO4A: >10 M€ H2020

project on SAF from ,
marginal land and UCO i .. Changes in Aridity Index: NE Brazil, S Argentina, the Sahel, Zambia and Zimbabwe, the Mediterranean

4 area, NE China and Sub-Himalayan India have been identified as areas with a significant increase of
. - dryland extent, while on average these decreased in the Americas 1*°.

Source: EC-JRC. World Atlas of Desertification, 39 Edition. Mapping Land Degradation
and Sustainable Land Management Opportunities. 2015. http://wad.jrc.ec.europa.eu
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—~={Bio4A

e COMBI produced,
characterized and
tested in two sites in
Spain, in the
framework of the
H2020 BIO4A project
on HEFA biojet

(www.bio4a.eu)

David Chiaramonti, Polytechnic of Turin/RE-CORD

Biomass Conversion and Biorefinery
https/doi.org/10.1007/513399-019-0048 2-6

ORIGINAL ARTICLE @

Check for
Production and characterization of co-composted biochar Spdetes
and digestate from biomass anaerobic digestion
1 1 1 " 1.2 SS
David Casini’ - Tommaso Barsali ' - Andrea Maria Rizzo ' - David Chiaramonti "~ P&(,e
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Abstract

Biochar, produced through pyrolysis of lignoccllulosic biomass. is attracting increasing interest as soil amendment thanks to its
potential numcrous benefits to agriculture. as well as its ability to sequester carbon in soil. Solid fraction of digestate from
anacrobic digestion is a well-known N-rich substrate, most often composted in large and small agro-industrial plants. Co-
composting biochar and digestate has the potential to synergistically increase the agronomic value of both components: however,
it needs further process and on-ficld research. The present research waork reports on the experimental tests on producing biochar
and co-composting various biochar amounts with digestate from biomass anacrobic digestion (product here named COMBI).
Biochar was produced by feeding wood chips from chestnut to an innovative oxidative reactor. In order to evaluate the quality of
the products obtained by composting and co-composting. correlating this with the final biochar rate in the material, the net
organic matter yicld, the humified organic matter, the comphance with the European Compost Network Quality Assurance
Scheme (ECN-QAS) limits for inorganic pollutants, and the product smbilization and sanitization indexes were investigated
The 11.2% w/w d.b. biochar rate in the initial blend (19.8% w/w d.b final concentration in the co-composted products) offered the
best performances and is recommended for further investigation. Additional benefits from co-composting were also assessed, as

the reduced dust load that favors safety and health during logistics and use.

Keywords Biochar - Compost - Digestate - Co-composting - Soil amendment

1 Introduction

Sustainable production of biomethane is a key option to sub-
stitute conventional natural gas and decarbonize the encrgy
system [1]: anacrobic digestion (AD) is the leading route to
generate biogas, which can then be further upgraded to
biomethane by CH4 separation. Today, the AD process is a
well-mature process, bringing environmental and social ben-
efits at both local and global level [2, 3]: the main co-product
of biomass anaerobic digestion is a sludge (digestate), which
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can be applicd to soil for agronomic purposcs as an organic
amendment. Composting is another well-known pathway to
stabilize organic matter of various origins through a bio-
oxidative process [4], which brings benefits as volume reduc-
tion, sanitization from pathogens, reduction of liquid contam-
inants, and economic and environmental returns [5, 6]. In
anaerobic digestion plants, the composting stage of the solid
fraction of digestate generally occupies large volumes and
requires long residence time, in addition to complex logistical
steps [7, 8] The addition of a bulking agent in the compost
pile is nomally recommended, in particular when substrates
as digestates are used. The small particle size of the material
generates risks of anaerobic conditions within the pile, leading
to the production of undesired phenomena as ammonia vola-
tilization [9, 10].

Biochar is the solid product from lignocellulosic biomass
pyrolysis, characterized by a high content of stable C, mostly
produced through slow pyrolysis. Biochars from intermediate/
fast pyrolysis and gasification are often discussed m literature,
cven if these show different characteristics. Biochar is a highly
porous material with a wide range of possible uses, including
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(#) BIOCHAR & ANAEROBIC DIGESTION
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(#) BIOCHAR & ANAEROBIC DIGESTION
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() FARM TO FORK, AGRICULTURE, AND BIOMETHANE

The use of pesticides in agriculture contributes to pollution of soil, water and air.

The Commission will take actions to: -

Commission

* reduce by 50% the use and risk of chemical pesticides by 2030. From Farm to Fork

 reduce by 50% the use of more hazardous pesticides by 2030. Kb b e

The excess of nutrients in the environment is a major source of air, soil and water pollution,
negatively impacting biodiversity and climate. The Commission will act to:

* reduce nutrient losses by at least 50%, while ensuring no deterioration on soil fertility.
* reduce fertilizer use by at least 20% by 2030.

Antimicrobial resistance linked to the use of antimicrobials in animal and human health leads to
an estimated 33,000 human deaths in the EU each year. The Commission will reduce by 50% the
sales of antimicrobials for farmed animals and in aquaculture by 2030.

Organic farming is an environmentally-friendly practice that needs to be further developed.
The Commission will boost the development of EU organic farming area with the aim to achieve
(25 % of total farmland) under organic farming by 2030.

David Chiaramonti, Polytechnic of Turin/RE-CORD




BIOENERGY AS ENABLER OF SUSTAINABLE
AGRICULTURE AND Socio-EcCONOMIC RECOVERY
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(#) TRANSPORT FUELS: A POLICY DRIVEN ECONOMY

* 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.

Biomass and Bioenergy 126 (2019) 199-210 [
Applied Energy 251 (2019) 113351
Contents "
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Research paper
Policy measures for sustainable sunfl ;;,5acts on industrial-scale market deployment of advanced biofuels and )
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ARTICLE INFO ABSTRACTHIGHLIGHTS

Keywords: The aim of this { EU issued REDII on Dec.2018, to be incorporated by Member States in 18-months.
Biofuels profitability of lay e we investigated industry implications of the new policy framework over 2020-2030.
Biochar the way to large| e The impact on market development of some Delegated Acts (DA) is also discussed.

Pohq‘{ straight biochar y ® Pathways where the DAs can delay the market deployment have been identified.

Marginal land fraction), at appl| ® Aviation was specifically considered under the forthcoming UN ICAO CORSIA programme.

crop-yield perfor
nomic viability

ARTICLE INFO ABSTRACT

Keywords: Alternative and Renewable Transport Fuels, grouping both Advanced Biofuels and Recycled Carbon fuels, are
Renewable Energy Directive-REDIT key routes for the decarbonisation of European Union (EU) and global transports: being sustainable transports a
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() ConcLusions
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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)

e Systemic vs short-term business-oriented benefits

* Resource spending (Non-Performing Loans NPL - Zombie firms)

- Farm-scale decentralized biorefinery models will enhance benefits

David Chiaramonti, Polytechnic of Turin/RE-CORD
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