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Welcome in the
Wasteocene: the
Waste Era

= The Antrhopocene definition, the era
dominated by the man, was infroduced
in 2000 (Paul Crutzen).

» According to Marco Armiero it is more
correct to call this era Wasteocene, being
characterized by resource destruction,

aste production and diffusion (“L'era
degli scarti”, Einaudi Editore, 2021)

» (n camorrista napoletano, mentre era
intercettato dalla polizia, ha detto: I rifiuti
sono oro.
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= Trashis gold! It means that waste is to be
consider an opportunity.

= How?¢ By the Circular Economy

» |et’s star a trip int the world of waste and
how to valorized it as energy vector.




Municipal Solid Waste in the World

% The World generates 2 billion tonnes of municipal
solid waste annually.
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the income level and rate of urbanization it is
expected to increase up to 3.4 billion tonnes by

The world generates 2.01 BILLION TONNES ~ 'PRa S5 SN, 8 & 2050
of municipal solid waste annually. 3500 -
METAL 4% GLASS 5% PLASTIC 12% PAPRR/
CARDBOARD 17%  GREEN 44% [ Urban
w .
& I - v ;H{ g 3.000
i ® ) *l;'
I (l S J
“MAIN TYPES OF ;' z 0
i VIAS'IE GENERATED [} | et
S 2000 -
>_
g
B > 1500 -
Bl =
@
B REGIONAL WASTE Rel £ .,
tonnes g 500 i
U T T T T
o] w2 o uw o [F] o] [Tp] = uw o [Fp] o] [T o] [T'p] Lo ] uw o [F] o]
[Tp] [Tp] w w -~ e~ (== [e0] o o o = -—_ —_ o o~ o o ~F ~F [Tp]
(=] o (=2 (=] (=] o (=] (=] o (=] o o] o] o o] o o] o] [an] = o]
—————————— [N I [ I | o NN Lt B N Y o N | o~

Source: https://www.worldbank.org/en/news/immersive-story/2018/09/20/what-a-waste-an-updated-look-into-the-future-of-solid-waste-management



Agriculture and Food: the system is overwhelmingly linear

Billions of fonnes annudadll

A very high proportion of
2.4 food flows into cities
Foopzngmsp Lot °°°.E‘TE" Where |t iS

IN CITIES

4.3 FORCITES processed or consumed,
FOOD FOR 2-3 . . .
CONSUMPTION 0.5 wasreo v crries: SONAN creating organic waste in

WASTE

1.4 IN cITIRS® the form of discarded
PO oursioe ciries food, byproducts
1.1 or sewage. In cities, only
PROCESSING LOSSES a very small proportion
1.7 (<2%) of the valuable
AND OTHER USES nutrients in these
discarded organic
of valuable resources gets looped
< 2% nuirients back to productive use.
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source: © ELLEN MACARTHUR FOUNDATION 2019 - www.ellenmacarthurfoundation.org



Potential sustainable biomass resources

Potential sustainable biomass
N Primary Energy 2020

Oil 171.4

Codal 155.8

Natural Gas 139.1

Bio Energy 61.9

Nuclear 29.4

I I I Hydro 15.6

Wind 5.7

g - l = I Solar 4.7

Residues Forestry Agriculture Total
Operations

Source: IEA -Technology Roadmap - Delivering Sustainable Bioenergy Report 2017
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Municipal Solid Waste in ltaly

MSW Generation (28.9 Mton)
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Waste 1o energy

i Municipal waste treatment in 2018

EU 28 + Switzerland, Norway and Iceland
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Source: Confederation of European Waste to Energy Plant

Landfill
Waste-to-Energy

Recycling
+Composting

Missing data

KDE WEP

Percentages are calculated
based on the municipal waste
reported as generated in the
country

*: 2017 data (last available)



Waste to energy

Percent of total municipal solid waste that is burned with energy
recovery in selected countries
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Waste 1o energy potential
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Circular economy and waste hierarchy
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Circular economy: waste for renewable fuels

Plastics

Agricultural and RDF

wastes
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Waste can contain both biogenic carbon from
plant-based material (e.g. food waste, paper,
wood, etc.), but also fossil-carbon based
materials such as plastic. Fossil carbon dioxide
. (CO2) emissions from combustion of waste

57 AqUCIfIC generally represent a significant share of the




Summary

» |nfroduction — Waste: problem or
opportunity

=  Waste management and circular economy
» Zero Emission target and biofuel scenario
= Conventional vs advanced biofuel

»  Circular economy: waste biomass to
advanced biofuel

» Fermentation vs Thermochemical
process

»  Circular economy: municipal waste to fuel

»  Wet biomass: Waste to Fuel process . —_ J

=  Plasmix and (RDF) (Emissions)
» Conclusion -




Transport Sector and CO, Emissions: Net Zero by 2050
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= Overall energy saving mmp higher

efficiency, while increasing the number of 120 cuns"mpﬂonhvf"ﬂ cansumpﬂmh?mude Modes
vehicles (from 1.2 to 2 billion). m Other
Aviation
= Oil drops to less than 75% in 2030 and 90 .. Shipping
slightly over 10% by 2050. m Loavy trucks
w Electricity becomes the dominant fuel in o -,'5[::; road
the transport sector worldwide: it accounts
for nearly 45% of total final consumption in F.”ﬁ'sdm on.
2050, followed by hydrogen-based fuels " i
(28%) and bioenergy (16%). 'E’,mi“-er-“
M Electricity
w» Biofuels almost reach a 15% blending M Fossil fuels

share in oil products by 2030 in road 2020 2030 2040 2050 2020 2030 2050
transport. Beyond 2030, biofuels are

increasingly used for aviation and

shipping, where the scope for using

electricity and hydrogen is more limited.

IEA. All rights reserved.

IEA, Net Zero by 2050 - A Roadmap for the Global Energy Sector, May 2021
IEA, World Energy Outlook 2021, December 2021




Percentage of EU road and rail energy consumption
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RED Il 2030

The biofuels policy in Europe and in Italy

REDII revision under discussion (renewable energy from 32% to 40%)

28%

(*) Double counting

Total renewable target
1G biofuels (Low ILUC)
Advanced biofuels
UCO & Fat, RFNBOs
Others: Electricity,
Hydrogen

In response to the hardships
and global energy market
disruption caused by Russia's
invasion of Ukraine, the
European Commission in the
(*) frame of the REPowerEU Plan
is proposing to increase the
I I EU’s 2030 target for
renewables from the current

PNIEC 2030 RED Il rev. 40% to 45%.

22%




The biofuels policy (ITALY)

INTEGRATE NATIONAL PLAN for ENERGY and CLIMATE to 2030
Proposal sent to EU for approval by Ministero dello Sviluppo Economico in 2019

Biocarburanti single counting
=== Biocarburanti double counting non avanzati

Altri biocarburanti avanzati
- Biometano avanzato
- Quota FER dell'energia elettrica consumata nei trasporti su rotaia
- Quota FER dell'energia elettrica consumata nei trasporti su strada
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