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Human influence has warmed the climate at a rate that is Figure SPM.1
unprecedented in at least the last 2000 years

Changes in global surface temperature relative to 1850-1900

a) Change in global surface temperature (decadal average) b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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2.0 2.0

Warming is unprecedented

in more than 2000 years
1.5 h 15
Warmest multi-century
period in more than
100,000 years

observed

simulated
human &
natural

110, 1.0

observed

simulated
natural only
(solar &
volcanic)

+ 0.2

reconstructed
-0.5 -0.5

1 [ 1
1 500 1000 1500 1850 2020 1850 1900 1950 2000 2020



CarbonTracker free troposphere CO,
2008-Jan-01

Oct. 4, 2022 =415.16 ppm
Oct. 4, 2021 =413.46 ppm

CO2 emissions do not stop !

R (CO,] pmol mol!

375 380 385 390
NOAA Earth System Research Laboratory This follows a decade of strong and growing energy decarbonisation which reduced the growth of emissions.

Global fossil CO, emissions in 2021 are set to rebound 4.9% after a record 5.4% drop in 2020.

CarbonTracker CT2009 release
Global Fossil CO, Emissions 2010-19
G C%B [ +0‘9°A’/yr Projection 2021
tCO; 36.4 Gt C
A4,9%(4.1%—05.27%) C02
34 = =
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N * COVID-19 cuts of 1.4 billion

pandemic

30 .
?Agﬁi!a v 54% tonnes are needed
1990-99 sriwsii each year on

+0.9%/yr
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https://www.co2.earth/daily-co2
https://www.co2.earth/daily-co2
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Human activities affect all the major climate system components, Figure SPM.8
with some responding over decades and others over centuries

a) Global surface temperature change relative to 1850-1900
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INTERGOVERNMENTAL PANEL on ClimaTe chanee

Every tonne of CO, emissions adds to global warming

Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO,)

g
3

The near linear relationship
25 between the cumulative
CO, emissions and global
warming for five illustrative
scenarios until year 2050

15

Historical global
warming

0.5

-0.5

HISTORICAL
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Future emissions cause future additional warming, with total Figure SPM.4
warming dominated by past and future CO, emissions
Carbon dioxide (GtCO,/yr)
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2021 Global Carbon Budget

The level of CO, continues to increase in the atmosphere, causing climate change.
Emissions from deforestation and other land-use change remain high, partly offset by removals from
regrowth of forest and soil recovery.

Fossil CO, Atmospheric CO, Ocean
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Large and Consistent Global Forest Carbon Sink

—

Regions of the World
Other
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Il cammino EU verso la neutralita

6000 | 2020 — 20% since 1990 --> 23%

5500 4 2030 — 55 % since 1990 - Paris agreement
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- The «resistent» Agricultural sector

The power sector would reach net-zero emissions before the others.

Total emissions per sector in cost-optimal pathway for EU-27,' megatons of carbon dioxide equivalent

5000 - Net emissions

4,000

Power

3,000

Buildings —b55%

2,000

Industry
1,000

Agriculture

—100%
0 LULUCF?
Emissions-absorption technologies RESIdUO:
—1,000 65_85
1990 2000 2010 2020 2030 2040 2050

MtCO2eq

'Excluding international aviation and shipping.

“Land use, land-use change, and forestry entails all forms in which atmospheric CO, can be captured or released as carbon in vegetation and soils
in terrestrial ecosystems.
Source: UNFCCC; McKinsey analysis

McKinsey
& Company



Mitigation
Most future benefits of decarbonizing the economy depend
on the agriculture, forestry and land use sector (AFOLU)
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Climate mitigation potential of agriculture
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Increased carbon sequestration by land use
management in Mediterranean forest

(Ruiz-Peinado et al. 2017)
(Munoz-Rojas et al. 2016)

Thinning
(light versus unthinned/heavily thinned) 5-10% C ha-1

Extending rotation period (20-30vy) 6-37% C ha-1

Soil carbon changes
(reforestation/afforestation) -10 + 45% C ha-1



Il (CNT) vs corn till (CT)
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Plants Carbon Engeneering

Plants designed for increased
root sink strength balanced by
increased source strength for

enhanced photosynthesis and
biomass accumulation.

Rhizosphere microbiome
designed for increased sink
strength and PGP properties.

Larger SOC pool and increased
potential for long-term carbon
storage

SOC pool

Larger and deeper
root biomass

Enhanced
photosynthetic
efficiency

Improved
soil health

~ Restructured
rhizosphere
microbiome




The EU current carbon sink

Forest remaining
forest

-315 Mt CO,_/yr

Forest land

-360
Mt CO,./yr

Land to forest
-45 Mt CO,./yr

Harvested wood
products (HWP)
-40 Mt CO,./yr

e @ #

Figure 1. Approximate average net carbon sinks in the EU3 during the period 2016-2018: forest land (-360
MtCO2¢/yr) and HWPs (-40 Mt CO2¢/yr), together offsetting -400 Mt CO2¢/yr, i.e. about 10% of total EU GHG
emissions. The net sink from ‘forest land’ results from the ‘forest land remaining forest land’ (about -315
MtCO2¢/yr) and the ‘land converted to forest land’ over the past 20 years (about -45 Mt CO2¢/yr) and include
changes in carbon stock in living biomass, dead organic matter and soil organic carbon.



The EU future carbon sink scenario

* Decarbonization scenario (zero net emission@2050)

360 Mt CO2 eg/anno --------- »» 450 Mt CO2 eqg/anno

- Wood products scenarios
- Bioenergy



Settori di reporting/accounting

Land Use, Land use Change and Forestry

Agricoltura
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(LULUCF): mainly CO, » (CH,, N,0)
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induced
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S0l respiration

Soil Carbon Land base accounting ?
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Fig. 1 Live tree carbon at risk from an invasion of five alien pest species into their climatically suitable areas in Europe. a The total amount of live tree carbon
at risk (in Megagrams carbon per hectare) from a complete invasion of all five pest species into their climatically suitable areas under intermediate climate
change (2030-2080, scenario RCP 4.5). b Climatically suitable ranges for each pest species under current climate (1950-2000) and intermediate climate
change (2030-2080, scenario RCP 4.5). ALB: Asian Long-horned Beetle (Anoplophora glabripennis), PWN: Pine Wood Nematode (Bursaphelenchus
xylophilus), SOD: Sudden Oak Death (Phytophthora ramorum), BBC: Beech Bleeding Canker (Phytophthora kernoviae), PPC: Pitch Pine Cancer (Fusarium

circinatum)

NATURE COMMUNICATIONS | DOI: 10.1038/s41467-018-04096-w

ARTICLE

in Europe

Current climate (Tg C)

Table 3 Equilibrium C cycle effects of a potential invasive alien disturbance regime compared to the natural disturbance regime

Future climate (Tg C)

Invasive alien disturbance regime ALB—Asian Long-horned Beetle 246.0 252.0
PWN—Pine Wood Nematode 188.4 291.2
SOD—Sudden Oak Death 9.0 32.7
BBC—Beech Bleeding Canker 5.7 n.7
PPC__Pitch Pine Canker 104 AA S
All 308.7 392.6
Natural disturbance regime Wind, native bark beetles, and wildfires 319.8 503.4

Values indicate the long-term reduction of total ecosystem C storage capacity in Europe’s forests due to disturbance (Tg C). For invasive alien pests, the implementation of effective pest management
measures is considered under both current climate (1950-2000) and future climate (RCP 4.5, 2030-2080), as also natural disturbance risk is commonly managed in Europe's forests. Values for the
natural disturbance regime of Europe are taken from Seidl et al.® and refer to observations for 1971-2010 (current climate) and the median projection for an ensemble of 12 climate change scenarios for
2021-2030. Please note that, while methodologically similar, the reference periods and climate scenarios differ between the assessments of invasive alien and natural disturbance regimes. All: upper
bound of the equilibrium C cycle effect from all five invasive alien pests jointly
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Fig. 1 Live tree carbon at risk from an invasion of five alien pest species into their climatically suitable areas in Europe. a The total amount of live tree carbon
at risk (in Megagrams carbon per hectare) from a complete invasion of all five pest species into their climatically suitable areas under intermediate climate

"
D I S t l | r b al I ‘ e S + 5 ? % change (2030-2080, scenario RCP 4.5). b Climatically suitable ranges for each pest species under current climate (1950-2000) and intermediate climate
change (2030-2080, scenario RCP 4.5). ALB: Asian Long-horned Beetle (Anoplophora glabripennis), PWN: Pine Wood Nematode (Bursaphelenchus

xylophilus), SOD: Sudden Oak Death (Phytophthora ramorum), BBC: Beech Bleeding Canker (Phytophthora kernoviae), PPC: Pitch Pine Cancer (Fusarium

circinatum)

NATURE COMMUNICATIONS | DOI: 10.1038/541467-018-04096-w ARTICLE
Table 3 Equilibrium C cycle effects of a potential invasive alien disturbance regime compared to the natural disturbance regime
in Europe

Current climate (Tg C) Future climate (Tg C)
Invasive alien disturbance regime ALB—Asian Long-horned Beetle 246.0 252.0
PWN—Pine Wood Nematode 188.4 291.2
SOD—Sudden Oak Death 9.0 32.7
BBC—Beech Bleeding Canker 5.7 n.7
DD Dit~h Ding (Canlkar 10 A /|6 .
All 308.7 392.6
I I
Natural disturbance regime Wind, native bark beetles, and wildfires 319.8 503.4

Values indicate the long-term reduction of total ecosystem C storage capacity in Europe’s forests due to disturbance (Tg C). For invasive alien pests, the implementation of effective pest management
measures is considered under both current climate (1950-2000) and future climate (RCP 4.5, 2030-2080), as also natural disturbance risk is commonly managed in Europe's forests. Values for the
natural disturbance regime of Europe are taken from Seidl et al.® and refer to observations for 1971-2010 (current climate) and the median projection for an ensemble of 12 climate change scenarios for
2021-2030. Please note that, while methodologically similar, the reference periods and climate scenarios differ between the assessments of invasive alien and natural disturbance regimes. All: upper

bound of the equilibrium C cycle effect from all five invasive alien pests jointly




THE PARADOX OF THE CICADA AND THE ANT AND
FOREST CARBON SEQUESTRATION

= |s it more convenient to take a
small amount of biomass
continuously over time or to let it
accumulate indefinitely?




Silvieultural selected indicators
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Real time carbon Blockchain

Varify Assat
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Forest Manager Action

TreeMetwork Action

Terminate

Risk Manager Action

Terminatad

Figure 6: Tree lifecycle on the blockchain enforced in the smart contract

e Forest Manager: responsible to register the tree on the blockchain network and emit tokens
o  TreeNetwork: the network of loT devices sharing information on state variables at tree levels

o Inspector: role responsible to confirm the creation of the asset (eg_ Kg Carbon sequestered)

o Risk Manager: role responsible to force the creation of asset buffer (not available for tokenization) in case of

early warnings from the Tree Network
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Figure 5: example of data captured for a stand per single day
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