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URBAN FOOD AND URBAN HUMANS

World population growth

Fertility rates are declining, the United Nations says, but not
fast enough to stop population growth. The U.N.'s
medium-level projection is for the world's population to
reach 9.2 billion by 2050 but still more than 3 billion higher
since the turn of the century. Population activists say that's
too much for the world to handle.

S million 10,000 B.C.
250 million 1 A.D. =1

Population

9.2 billion*—

8 billion* —
7.3 billion* -9
6.7 billion —
6 billion —9

S pillion-¢

4 billion 4

3 billion
2.5 billion —4
2 billion 4

1 billion

ale Project: World Resources instity

Sources: United Nations: Sustainable

Less developed regions

Africa, Asia (excluding Japan), Latin America
and the Caribbean, Melanesia, Micronesia and Polynesia.

Millions
5000
Urban
population
4000
Rural
population
3000

2000 Millions

1500
1000

NationMaster.com

More developed regions

Europe, Northern America, Australia,
New Zealand and Japan.
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0
1950 1970 1990 2010 2030 2050 1950 1970 1990 2010 2030 2050

@

(Homo Urbanus)

The need of higher production with less labour requirements
Food processing and transformation for feeding urban humans
Changes in cultural lifestyles and food consumption patterns
Food and packaging waste

Energy consumption

Volatility of prices

Climate change impacts on food production



Frontier forests

Land reduction 24

bn tons

TRANSIZIONE 2/4

Boreal orest
4 (Naska and Canada)

£
Frontier forest >
W Today y

[ 8,000 years ago
(Earliest agriculture)

¥
Biofuel demand ——»

20 e

Agricultural land
per capita

16 13

12 11

0.8 0.9

04 0.7

0.0 0.5

© 1 O ;1 O |1 O 1 o
o VW N Y W 0O O o o
a o o o o o o o o
- = = = = = - - N

2005
2010
2015

ejded iad pue| |ean}noliby ey

Tropical deforestation

73% della superficie terrestre
ghiacci) e utilizzata dall’'uomo

Land use and anthropogenic climate change f
#

(@®) Human use affects 72% fg
(69-76%) of the global, ice-free. g E; f
land surface (130 Mkm?). #
Since 1961, 5.3 Mk of natural i7 f g
land (equivalent to abor . £ f

f the area of Australia) were j
brought into agricultural use, 3

rate unprecedented in human
history.

(senza



DIE OF HUNGER
OR OBESITY?

Today, worldwide, for every
‘malncurished person, there are bwvo
people who are obese or overwsight,

FEED PEOPLE,
ANIMALS,
OR CARS?
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GRAIN PRODUCTION IN THE WORLD AND ITS USE*
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CarbonTracker free troposphere CO,

2008-Jan-01 Apr. 18, 2022 420.49 ppm

Apr. 16, 2021 418.37 ppm

T R TRy (CO,]pmol mol!

375 380 385 390

NOAA Earth System Research Laboratory @,
CarbonTracker CT2008 release V


https://www.co2.earth/daily-co2
https://www.co2.earth/daily-co2
https://www.co2.earth/daily-co2
https://www.co2.earth/daily-co2
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From graphic by Ed Hawkins. Data: from PAGES2k (and HadCRUT 4.6 for 2001- ). Reference period: 1850-1300.



A familiar pattern CO2 emissions do not stop !
Annual global fossil emissions, billion metric tons of CO,

35 -
30 Oil
shocks
25
End of COVID-19
20 World War I pandemic
Great 2008
15 Depression financial
crisis
10 Spanish
influenza
pandemic
5
0
1900 1920 1940 1960 1980 2000 2020

Source: Global Carbon Project []HS[



SIXTH ASSESSMENT REPORT ipcC

3y WY
Working Group | — The Physical Science Basis INTERGOVERNMENTAL PANEL ON ClimaTe change  wwmo UNEP

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

°C
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Projected impacts of climate change on freshwater flows

Lt ("% %'

Mean variation in annual run-off
in 1981-2000 and 2081-2100

L B peempssmpesy  § f

Source: IPCC, Climate Change 2007: Synthesis Repor. -50 -30 -20 -10 0 +10 +20 +30 +50%
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Agriculture GHG Emissions
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What do we mean in this project with sustainability?

Impacts on Climate
Emissions of GHGs (C footprint)
Kg CO,eq/ kg or litres of food product

Impacts on water resources quality and quantity
(Water footprint)
Litres of water/kg or litres of food product




d

IHow much of global greenhouse gas emissions come SIS
from the food system? in Data

Shown is the comparison of two leading estimates of global greenhouse gas emissions from the food system.
Most studies estimate that food and agriculture is responsible for 25% to 35% of global greenhouse gas emissions.

Post-retail

2.1 billion tonnes of
carbon-dioxide equivalents
(CO,e)

Waste
1.6 billion tonnes CO,e

Cooking: 0.5 billion tonnes

Retail: 0.7 billion tonnes

Does not include
post-retail emissions

Packaging: 1.0 billion tonnes Supply chain

3.1 billion tCO,e

Transport: 0.8 billion tonnes

gin Food processing: 0.6 billion tonnes

Supply chain

2.4 billion tCO.e Transport: 0.8 billion tonnes
: 2

This is emissions from
agriculture, aquaculture and
capture fisheries in both studies

Agricultural production
7.1 billion tonnes CO,e

Agricultural production
8 billion tonnes CO,e

Crippa et al. (2021) estimate higher
land use emissions since it allocate:
Land use all deforestation to agriculture.
5.7 billion tonnes CO,e

= Poore and Nemecek (2018) assign
only 60% of deforestation to
agriculture for food.

Land use
3.2 billion tonnes CO,e

Crippa et al. (2021)
17.9 billion tonnes CO,e from food*
That's 34% of global GHG emissions

(*some non-food agricultural products included)

Poore and Nemecek (2018)
13.6 billion tonnes CO,e from food

That's 26% of global GHG emissions
(Increases to 33% with non-food agricultural products)

*Crippa et al. (2021) include emissions from a number of non-food agricultural products, including wool, leather, rubber, textiles and some biofuels.
Poore and Nemecek (2018) do not include non-food products in their estimate of 13.6 billion tonnes CO_e. This may explain some of the difference.
ind consumers. Science.

.

018). Reducing

& Thomas

ironmental impacts through produce
=nic GHG emissions. Natur

Data sources: Joseph Poore
Crippa, M. ( )
QurWorldinData.org - f

CC-BY by the author Hannah Ritchie

icensed unde

Total 55.3 billions tons CO,eq

[ FOOD

17.9

Electricity & Heat

Greenhouse gas emissions by sector, World

Greenhouse gas emissions are measured in tonnes of carbon dioxide-equivalents (CO,e).

14 billion t
13.6
12 billion t
10 billion t
8 billion t Transport
6 billion t Manufacturing & Gonstruction
Agriculture
4 billion t Land-Use Change and Forestry
Fugitive emissions
Industry
. Buildings
2 biion FW Buior
= —— ot mbu&on \.I
.________________._._-—~—0—o—'—-—""_°_—_ Avi Sé\miﬁb ll
0t /i
1990 1995 2000 2005 2010 2016 4 /I

Source: CAIT Climate Data Explorer via. Climate Watch OurWorldInData.org/co2-and-other-greenhouse-gas-emissions « CC BY



STRONG COHERENCE BETWEEN HEALTHY AND SUSTAINABLE DIETS

Plant-based food

Eating a diet full of a range of veg, fruit, pulses and
whole grains is a great way to ensure you're eatir
in a healthy and climate-friendly way.

Red meat

afin gl ONE PORTION A WEEK

Red meat can have a large impact on you
healthh and on the Planet if you eat it too
much.

Pulses and legumes

P ALA gl MAKE THEM THE STAR OF YOUR M

They are versatile, sustainable, high
in fibre and low in fat, salt and sugar.

Add variety
oV

.*¥ B UP TO TWICE A WEEK

Fish, poultry, eggs and cheese have a lower
impact on the Planet than red meat.

BEEF
25,8kg COeq./kg

LAMB@_ 00—
25,2 kg CO.q./! o -
- e @ HARD & SEMI HARD CHEESE
PORK O——N\ = 9,6kg COeq./kg
57kg COrq./kg| —0
- Q——G FRESH CHEESE
FISH 54 kg COeq./kg
2kgC0eq./ kg@——o > POULTRY
- O——Cs 3,7kg COeq./k
EGGS ) e s
3,2kg COeq./kg ©7—o A=, YOGURT
. 0——‘ -;’ 2,6kg COeq./kg
RICE 4P\ -
2,2kg COeq./k ﬁ_—o PASTA
kg 9.k @ O————@ 1,2kg COeq./kg
BREAD @ |
— . NUTS AND SEEDS
0.9k @eq./ig o8 08kgCOeq./kg
LEGUMES @——o 4% FRUITS
05kgCOeq./kg o——1 ) " 04kgCOrq./kg
VEGETABLES —r—o° STARCH RICH TUBERS
0,3kg COeq./kg °_—® 0,2kg CO.eq./kg
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Do European citizens eat sustainably and healthy? @

Yo

(Castaldi et al. in review)

Ideal daily average Daily GHG excess Real daily average
GHG emission per capita 2.2 kg CO,eq. GHG emission per capita
2.3 kg CO,eq. (0,77 tons CO2equ. yr-1) 4.5 kg CO,eq

Cereals -
Starchy tubers { Qg b
Sugar equiv. -
Legumes -
Vegetables -
Fruit 4
Nuts&Seeds
Vegetable oil -
Butter -
Fresh dairy
Cheese -

Eggs

Red meat - I
White meat - C

Fish

1 |
T T T T T L]

-800 -600 -400 -200 0 200 400 600 800 0 500 1000 1500 2000 6000 7000 -500 0 500 1000 1500 2000

Dietary weekly deviation as food intake Dietary weekly deviation as GHG emissions

> % Dietary weekly deviation as energy intake
(g per capita wk™) (g CO,eq per capita wk)

(Kcal per capitawk™)







The True Cost Of Food Is Three
Times What Americans Pay For it

National annual U.S. food expenditure
and its estimated true cost as of 2021"

$21b
$3.2t Economy
$134b
$455b A
Biodiversity Livelihoods
$350b

Environment

$1.1t
Human health

$1.1t
National expenditure

Current national Estimated true cost of
expenditure on food food in the U.S.

* True cost includes hidden factors such as health, environmental and
economic impact of the U.S. food system.

Source: The Rockefeller Foundation



Carbon sequestration by forests

CO, sources

Autotrophic
Respiration

<

Disturbance

Hetarotrophic
respiration
H

Dissolved & Particulate

Organic Carbon i DELOFR e -7 Soil Organic
(DOC & POC) Camo?‘f?soc)



GLOBAL

CARBON
PROJECT

Fate of anthropogenic CO, emissions (2007-2016)

88%

34.4 GtCO,/yr

17.2 GtCO,/yr

46%

12%
4.8 GtCO, /yr 24%

8.8 GtCO,/yr

Budget Imbalance: 6%

(the difference between estimated sources & sinks)

2.2 GtCO,/yr

Source: CDIAC; NOAA-ESRL; Houghton and Nassikas 2017; Hansis et al 2015; Le Quéré et al 2017; Global Carbon Budget 2017


http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
https://dx.doi.org/10.1002/2016GB005546
http://dx.doi.org/10.1002/2014GB004997
https://doi.org/10.5194/essd-2017-123
http://www.globalcarbonproject.org/carbonbudget/

From INDUSTRY 4.0 to NATURE4.0
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statlsta ' . The StatlStlcs Portal Enter search term, e.g. social media
Statistics and Studies from more than 22,500 Sources

Prices & Access * | Statistics Reports Expert Tools Infographics  Services Global Survey (NEW

Technology & Telecommunications » Consumer Electronics » Internet of Things - number of connected devices worldwide 2015-2025

Internet of Things (1oT) connected devices installed base worldwide from 2015 to
2025 (in billions)

100 DOWNLOAD  SETTINGS  SHARE

PNG QPDF EEXLS E‘]PPT

80 75.44

62.12 DESCRIPTION SOURCE MORE INFORMATION
60 ——

5111 This statistic shows the number of connected devices

42.62 (Internet of Things; loT) worldwide from 2015 to 2025.
40 S, For 2020, the installed base of Internet of Things
30.73 devices is forecast to grow to almost 31 billion
2314 26.66 worldwide. The overall Internet of Things market is
2035 projected to be worth more than one billion U.S.
20 isar 2788 dollars annually from 2017 onwards.

Connected devices in billions

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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The Network

Dedicated APPS and WEB visualization

LoRa Techonology
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The MonteRe Plum Tree

CARBON SEQUESTRATION
02 24.86Kg02

fms capture and store Carbon.

xygen is released back into the ofr.




Il cammino EU verso la neutralita

Million tonnes of (0, -equivalent

6000 -
5500 -
5000 -
4500
4000 -
3500 -
3000 4
2500 4
2000
1500 4
1000

500 4

0

- 1.0% per year

2020 — 20% since 1990 --> 23%
2030 — 55 % since 1990 - Paris agreement

- - -3.3 % peryear

NN
NS

~ O~
-4.6% per year ~,_ ‘“"\-SD%
~ »

~
- 95%
»

» Year

1990 1995 2000 2005 2010 2015

— Historic greenhouse gas emissions
= = Projections ‘with existing measures’
— = Projections ‘with additional measures’
® 2020 target (-20 % vs 1990)
o 2030 target (-40 % vs 1990)

2020 2025 2030 2035 2040 2045 2050

& 2050 objective (-80 % vs 1990)

® 2050 objective (-95 % vs 1990)
== = Effort needed to reach 2030 target
= = Effort needed to reach 2050 objective (-80 %)

= = Effort needed to reach 2050 objective (<95 %)

2050 — zero net emission

Carbon dioxide (GtCO,/yr)
140

$5P5-8.5
120

100

// B

SSP1-2.6
- Carbon neutrality

2015 205 2100



~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 \ —55%

2,000

Industry

1,000

O TLuLucF

Emissions-absorption technologies
-1,000
1990 2000 2010 2020 2030 2040 2050

'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



| numeri del carbon farming

ATTUALE EUROPA settore LULUCF 255 Mt CO2

IMPEGNO EUROPA 2030 ----> 310 Mt CO2 (diff 55 Mt CO2)
IMPEGNO EUROPA 2050 ----> 425 Mt CO2 (diff 70 Mt CO2)

ATTUALE ITALIA settore LULUCF 32 Mt CO2
IMPEGNO ITALIA 2030 ----- - 35 Mt CO2 (diff 3MtCO2)
IMPEGNO ITALIA 2050 (stima) -—> 40 Mt CO2 (diff 8Mt CO2)



Price (EUR/tonnes)

100

[e:]
o

o))
o

Y
o
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May 2021

G &+ ORXA

EUA (EU ETS) Futures Prices

Mar 2022

Jul 2021 Jan 2022

Sep 2021 Nov 2021

Valore LULUCF sink Europa 17 Miliardi Euro (50% del prezzo ETS)
Valore LULUCF sink Italia 1.6 Miliardi di Euro

May 2022



Voluntary market

% of Market Share

® Verified Carbon Standard (VCS})

& Cimate, Community and Biodiversity
Standard {CCB)
® Climate Action Reserve (Reserve)

p

8 stds < 0.1%
NZPFSI 0.3%
COM 1%

A AN

® Gold Standard
SOCIALCARBON 1% = BMV Standard
= Forest Carbon Standard International
= Chicago Climate Exchange (CCX)

American Carbon Registry (ACR)

Other non-descript
6%

150-14064

Other

Source: Ecosystern Marketploce, Bloomberg New Energy Finance.
Note: Based on 676 observations.

Manca uno standard certificazione italiano



DISTRETTO AGRICOLO-FORESTALE:

e Nucleo con continuita territoriale

e Vocazione agricola-forestale

e Forte componente zootecnica

e Possibilitd di espansione nel tempo

e Presenza di una Cabina di Regia in cui partecipa
un’istituzione pubblica (es. Regione, Comune,
etc.)



https://authors.elsevier.com/a/1cMJT3QCo9YoKh
https://authors.elsevier.com/a/1cMJT3QCo9YoKh
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