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Il Centro di Referenza

L'Istituto Zooprofilattico Sperimentale del Mezzogiorno ospita presso la Sezione Diagnostica Provinciale di Salerno
il Centro di Referenza Nazionale su "L'igiene e le tecnologie dell'allevamento e delle produzioni bufaline”,
istituito con provvedimento del Ministero della Salute I'08 maggio 2002 e destinato, attraverso I'erogazione di servizi di assistenza tecnico-scientifica ed
attivita specialistica di laboratorio, alla promozione e valorizzazione della specie bufalina e delle sue produzioni.

Divulgazione Sistema informativo

Tﬂ Divulgazione di protocolli per la diagnostica delle ._1 Garantire un sistema informativo, di divulgazione dati e
malattie della bufala risultati
Formazione Sorveglianza

a Realizzazione di progetti di sviluppo e formazione del ﬂ Attivita di sorveglianza epidemiologica nell'ambito della
personale. sanita animale
Ricerca Benessere

y G* Sviluppo di nuove metodologie diagnostiche . Analisi dei parametri immunitari di benessere nella

biomolecolari specie bufalina
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Studio del Benessere animale e della Sostenibilita della
filiera produttiva della bufala da latte mediante
approccio multidisciplinare.

N. identificativo progetto: IZSME 08/18 RC

U.O. 1 IMS Istituto Zooprofilattico Sperimentale del Mezzogiorno — Centro di Referenza Nazionale per I’Igiene e le Tecnologie
dell’ Allevamento e delle Produzioni Bufaline (CReNBuf)

U.O. 2 IMS IZSLER —Centro di Referenza Nazionale per il Benessere Animale (CReNBA)

U.O. 1 EMS Universita degli Studi di Milano — Dipartimento di Medicina Veterinaria:

U.O. 2 EMS Universita degli Studi di Napoli Federico I1- Laboratorio di Urbanistica e Pianificazione del Territorio

U.O. 3 EMS Consiglio per la ricerca in agricoltura e 1’analisi dell’economia agraria Centro di ricerca Zootecnia e Acquacoltura- CREA

Domenico Vecchio IZSM - CReNBuf | Brescia, 11/09/2023
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K CHANGES IN INTERACTIONS BETWEEN HUMANS AND ANIMALS OVER TIME
WILDLIFE COMPANIONS LIVESTOCK COMMENSALS
@ A Wild animal cases LT T
|~ | Domestic animal cases y ﬁ‘ .

) N
+ Domestic animal
Level of 4

’ I Human cases 4 ‘4’ b
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A

amplification
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A S  EEE— o
6 million 200,000 12,000 The present Time
years age years ago vears age Figure 12: Transmission and amplification of zoonotic diseases. Transmission of a
Hunter-gatherer Domestication Agriculture Urbanisation Industrialisation pathogen to p90p|e can occur dil‘eCtly from a Wild animal or fOIIOWing an Outbreak

in livestock that amplifies the likelihood of transmissions to humans.

Source: Redrawn from Karesh, et al. (2012).

Figure 5: Schematic (non-quantitative) representation of the changes in the nature
and level of human-animal interaction over time, linked to changes in the size and
organisation of human societies.

Source: Redrawn based on Reperant, et al. (2012).
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gy World buffaloes population
Head X
World Buffaloes population 1998 2021 fao sta 2021 Production of Buffaloes
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Source: FAOSTAT (Apr 04, 2017) Domenico Vecchio IZSM CReNBuf- Roma 06/12/23



World milk production (buffalo vs bovine)

_-__

Production (tonnes) 5510

Milk,whole fresh

o
buffalo 951 96.056.481 137.761.642  +43,4%

World+(Total)

=000 Milk whole fresh

617.329.720 746.056.588 +20,8%
cow 882

http://faostat3.fao.org/faostat

http://www.fao.org/faostat/en/#tdata/QL

Domenico Vecchio 1IZSM CReNBuf- Roma 06/12/23
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Istituto Zooprofilattico
Sperimentale del Mezzogiorno

Campania | Calabria
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Table 3. Buffalo, Camel, Cow, Goat, and sheep milk whole fresh produced in 2018 for each region

Milk, whole
fresh+

World tonns

Buffalo

127.658.734 | 3.137.071

Camel Cow Goat Sheep Total

683.217.056 18.712.088 10.631.058 843.356.007

100,00%

% 15.14% 0.37% 81.01% 2.22% 1,26%
Asia tonns = 124.958.493  262.233  213.201.098 10.627.509 4.924.398 353.973.731
%o 35.30% 0.07% 60.23% 3.00% 1.39% 100.00%
America  tonns 189.739 NA 184.304.156  779.806 90.871 185.364.572
% 0,10% NA 09.43% 0.42% 0,05% 100,00%
Europe  tonns 390.137 76 220.377.066 = 2.722.332 3.168.166 226.657.777
% 0.17% 0.00% 97.23% 1.20% 1,40% 100.00%
Oceania  tonns NA NA 30.706.258 39 NA 30.706.297
% 100.00% 0.00% - 100.00%
Africa tonns 2.120.365  1.874.762 34.628.478 4.582.402 2.447.623 46.653.630
4.54% 6.16% 74.22% 9.82% 5,25% 100.00%

TData from 2018 (51). The percentage (%) of animal species milk was calculated according to each

geographical area. NA: not available.
Minervino AHH, Zava M, Vecchio D and Borghese A (2020) Bubalus bubalis: A Short Story. Front. Vet. Sci. 7:570413. doi: . . .
Domenico Vecchio IZSM - CReNBuf | Brescia, 11/09/2023

10.3389/fvets.2020.570413



Sistema Informativo Veterinario - Statistiche

DATA RIFERIMENTO

CONSISTENZA ALLEVAMENTI E CAPI BOVINI E BUFALINI

| 3070672023
TIPO ATTIVITA DATA RIFERIMENTO ORIENTAMENTO PRODUTTIVO TIPOLOGIA PRODUTTIVA
ALLEVAMENTO 30/06/2023 A All N All e
SALLEVAMENTI E CAPI BOVINI ALLA DATA DI RIFERIMENTO PER SALLEVAMENTI E CAPI BUFALINI ALLA DATA DI RIFERIMENTO
SPECIE BCVINI BUFALINI REGIONE PER REGIONE
REGIONE MUMERC MUMERD  NUMERO MUMERO
: S S ovesro . i 755 AP0 il 715%
[ ENE % ATIO) 2B 54%
S 0 a7 e oo I s 25 szo TS
BASILICATA 2594 100,395 30 5123 PiEMoNTE [0l venero B £18%
BOLZANO 7,846 119367 3 13 azo [—sc e L
CALABRIA 8,192 117,063 17 1,703 s [ 15 'f:;
CAMPANIA 9,452 153,621 1,212 305,023 o '5-3 o PUGLIA B Faow
CAMPAR, z P
EMILIA ROMAGNA 5980 558,568 16 289 cameania [ RN marcHe [ 244%
FRIULI VENEZIA GIULIA 1,806 71,703 20 1,061 sarpEcNA [ 108 evonT: | 1378
~ ~ £.47% 0.77%
LAZIO 10,673 189,738 689 90,639 caLazria [ BASILICATA | 134%
LIGLIRIA 991 12,220 2 3 soLzane [y s 15% vz | 126%
c B ' V=R 0.17%
LOMBARDIA 14630 1,513,600 7 5,291 smLaron.. [ LSS N A
MARCHE 2755 42,557 59 762 asruzzo [ 320% HVENES | 0.24%
MOLISE 2,026 33524 11 664 _— - 203% aBRUZZO | OT9%
PIEMOMNTE 11,370 757,911 33 3359 e 23;15‘* oscama | DI
PUGLIA 3,569 167467 5 14418 Toscana [, 20 carazma | 070%
R 241% CALABRIA | gaqay
SARDEGNA 9278 282825 3 12 unzria [ G s on. | 066%
SICILLA 10,409 346,319 14 2,436 marcHe [, 2.16% S g';‘:;
TOSCANA 3446 76,154 18 926 easilicaTa B Fam SICILA ] g Eae
TRENTO 1,597 41,693 1 2 L wouse | B48%
UMBRIA 3,071 56,130 30 726 goLzano | DIz
VALLE D'AOSTA 1,800 31,020 caRpEGna | 012%
s 0.00%
VEMETO 11,775 723754 101 3343 cuma | 008%
Lifalain ¥
Total 127,654 5,491,276 2414 434922 3352
TREMNTO 0.00%
Dati elaboratiit  15/07/2023 0% 200 0% 0%
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Sistema Informativo Veterinario - Statistiche

ALLEVAMENTI E CAPI BOVINI E BUFALINI PER ORIENTAMENTO PRODUTTIVO

DATA RIFERIMENTO REGIONE ASL PROVINCIA

30/06/2023 e All e All e All

COMNSISTENZA ALLEVAMENTI IN PERCENTUALE SUL TOTALE COMNSISTENZA CAP1 IN PERCENTUALE SUL TOTALE

ORIENTAMENT... ORIENTAMENT...
@ CARNE camea. ] @ CARNE CAMPA_
@ COLLETIONE .. wazio [l @ COLLEZIONE .. LAZIO
@ COLLETIONE . venere [ @ COLLETIONE .. PUGLIA
LATTE womea... | LATTE LOMEA...
MISTO PUGLA | MISTO Al
ey | PIEMO..
PIEMO. I SHCILLA
BASC WENETO
umzRiA | CALA
FRILL | ERIUIL
sERUT. | TOSCA
TOSCA | MARCHE
CALAB. Lhiaaa
UMBRIA
EMILA . | MOLISE
SICILIA EMILIA
VIOLISE ABRUZ
BOLZA.. -
SARDE -
2ARDIE
LIGURIA -
TRENTD i
RENTO
% Chic )
0% E0%

Dati elaboratiil  15/07/2023

Variazioni patrimonio nel tempo | Densita allevament e capi bovini e bufalini EEGEEEEFCEENEG R -R TS e GG N Consistenza allevamenti e capi per classe diconsistenza | Consistenza :

DATA RIFERIMENTO
| 30/06/2023

COMUNE MODALITA ALLEVAMENTO TIPOLOGIA PRODUTTIVA
oAl ~ Al ~ All ~
SPECIE 434,922 2,414
BUFALINI s NUMERO CAPI NUMERO ALLEVAMENTI
NUMERO ALLEVAMENTI NUMERO CAPI
MISTO 215 — MISTO 31,484 — 7 CARNE 4430
CARMNE 520 —

— LAITE 1675

NUMERO ALLEVAMENTI per tipologia produttiva

INGRASS0 PER AUTOCO..
e PRODUZIONE LATTE
INGRASSO 1086
210 Ty

WACCHE IN AS
Z60

MON IMDICATA 508 —'

b— LATTE 3%%.001

NUMERQ CAPI per tipologia produttiva

WACCHE IM ASCIUTTA /..

NOM INDICA..
JEASE T

FPRODUZIONE LATTE
284074



Sistema Informativo Veterinario - Statistiche

zioni patrimonio nel tempo | Densitd allevamenti e capi bovini e bufalini | Consistenza allevamenti e capi per orientamento produttivo  JEEREEERVEENEVED EHERELIL R NG L HEEGFES  Consistenza

CONSISTENZA ALLEVAMENTI PER CLASSE DI CONSISTENZA specte | 20/06/2023
BUFALINI
DATA RIFERIMENTO MODALITA ALLEVAMENTO TIPOLOGIA PRODUTTIVA REGIONE ASL PROVINCIA COMUNE
30/06/2023 ~ oAl wvoooall v oAl ~ Al ~ooall oAl e
ORIENTAMENTO CARME LATTE MISTO COLLEZIGNE FAUNISTICA - COLLEZIONE FAUNISTIC
DIVERSA DA GIARDIMD GIARDING ZOOLOGICO 23::;’;5':’" E CAPI per REGIONE e CLASSE DI
ZOOLOGICO
n i , , - N _ CLASSE CONSIS...
CLASSE CONSISTEMZA  MUMERQ NUMERD  MNUMERO NUMERO MUMERD NUMERC  NUMERO NUMERO CAPl  NUMERQ MUMEF e s
ALLEVAMENT CARI ALLEVAMENTI CAP ALLEVAMENTI CAP ALLEVAMENT ALLEVAMENTI ®o0-o0cap caves.. [JNEE
= ®1-DA1AZ. LAZIO
0-0 CAP 253 0 77 o 26 0 i i .
1-DA1AZ2CAPI 136 177 19 27 18 26 1 2 2 ®z-oazas.  venero ||
2-DA3ASCAP 30 106 24 a5 13 54 1 3-DAGAY..  tomaa. ||
3-DA6ADCAFI 22 158 14 109 4 28 ®:-Da10AT.  pugua ||
4-DA 10 A 19 CAPI 25 341 44 629 20 275 s-0A0Ad. e |
5 - DA 20 A 49 CAP| 2 782 129 4433 26 831 ®oas0As  sevo |
6- DA 50 A 99 CAPI 15 1,044 240 17,648 29 2,003 . B EMO...
7 - DA 100 A 493 CAPI 13 1,821 937 223884 61 14,471 7-DATO0A-.  gagc.. |
Total 520 4,430 1,675 399,001 215 31,484 1 2 3 @3- OUTRESD. UMBRIA |
FRIULI |
ALLEVAMENTI E CAPI per CLASSE DI CONSISTENZA e ORIENTAMENTO PRODUTTIVO WALLEVAMENTI E CAP1 per CLASSE Dl COMNSISTENZA ABRUZ... |
ORIENTAMENTO PRODUTTL.. 00 cam _
0 P - TOSCA
@CARNE o-ocer [ |
1-DA1AZCAP CALAR
@ COLLEZIONE FAUMISTICA 1-oatazcar 2. |
P - - 3A5CA EMILIA
@ COLLEZIOME FAUNISTICA .. 2-pazascan || 2-bDAIASLAR |
LaTTE 3-DasAnCan | 3- DABAGCAP S
MISTO a-paioatzcas | 4- DA 10A 10 CAPI MoLEE
s-oazoasecan | 5 - DAZ0 A 40 CAFI S
G- DA S0 A SO CAR I SARDE..
G- DA BD A DD CAPI
T-DA 100 A 480 CAR I LIGURIA
7 - DA 100 A 400 CAFI o
0 1,000 RENTO

& - OLTRE 500 CAP
Dati elaboratiil 15/07/2023 0 1.000




Sistema Informativo Veterinario - Statistiche

VARIAZIONE PATRIMONIO BOVINO E BUFALINO NEL TEMPO

SPECIE REGIONE ASL
BUFALIMI R All e A
ANNI VISUALIZZATI
2011 2023 TIPOLOGIA PRODUTTIVA
I ] All
-30,10%
NUMERO ALLEVAMENTI (Iatte+misti)
ORIENTAMENTC PRODUTTIVG @ CARME WNCOLLEZIOME FAUMNISTICA - DIVE.. WRCOLLETIONE FALIMI.. LATTE MISTO

4,000

3,000
2,000
1,000
3 -
Dati elaboratiil  15/07/2023

FROVINCIA
e i
CLASSE CONSISTENZA
e All

ORIENTAMENTO PRODUTTIVC #CARME

COMUNE
o A "
MODALITA ALLEVAMENTO
A All A
+17,92%
numero capl  (latte+misti)
EZICOME FAUNISTICA - DIVER. . @COLLEZIONE FAUML... @ LATTE @ MISTD

400,000
200,000
R 1 . r G o0y ™, iy =,
" My v AR gt
et et S el o o
- - - - ) a 3 = o




Sistema Informativo Veterinario - Statistiche

VARIAZIONE PATRIMONIO BOVINO E BUFALINO NEL TEMPO

SPECIE REGIONE ASL
BOVINI o Al e A
ANNI VISUALIZZATI
201 2023 TIPOLOGIA PRODUTTIVA
i i All
-35,91%
NUMERO ALLEVAMENTI I
atte+ m isti
ORIENTAMENTO PRODUTTIVO @ CARNE WCOLLEZIOME FAUMNISTICA - DIV hg LLETICME FALIMI. LATTE ) MISTO
200,000
50,00
- v\
50,00

Dati elaboratiil  15/07/2023

PROVINCIA
i it
CLASSE CONSISTENZA
S All

ORIENTAMENTO PRODUTTIVO WRCARNE

COMUNE
e A
MODALITA ALLEVAMENTO
e All
-6,05%
NUMERO CAPI
(Iatte+m|st|)
COLLEZIOMNE FAUMISTICA - DIV . @ COLLEZIOME RALIM

E @MISTO
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Sistema Informativo Veterinario - Statistiche

zioni patrimonio nel tempo V=

EUETER Y ECLLIEL TN Consistenza allevament e capi per orientamento produttivo

DENSITA ALLEVAMENTI E CAPI BOVINI E BUFALINI

DATA RIFERIMENTO SPECIE ORIENTAMENTO PRODUTTIVO

TIPOLOGIA PRODUTTIVA
30/06/2018 4 Multiple selec... ~  All | ~
REGIONE
CAMPANIA ~

0.1000

REGIONE e Eee DENSITA ALLEVAMENTI (N. ALLEV. PER KMQ)

ICAMF‘ANIA 1360 297,041

Total 1,360 297,041 ALLEVAMENTI

} 7 L
. o
> s <

Dati elaboratiil  09/07/2018

Consistenza allevamenti e capi per classe di consistenza

Consisteyariazioni patrimonio nel tempo (NG

DATA RIFERIMENTO

| 3070672018
CLASSE DI CONSISTENZA

All A All

21.8484

DENSITA CAPI (N. CAPI PER KMQ)

CAPI
e o "¢ {
S :‘;j .
) v
3 <
-
T - X

MODALITA ALLEVAMENTO

Sistema Informativo Veterinario - Statistiche

allevamen

[EEENLIELTEG  Consistenza allevamenti e capi per orientamento produttivo

DENSITA ALLEVAMENTI E CAPI BOVINI E BUFALINI

DATA RIFERIMENTO SPECIE ORIENTAMENTO PRODUTTIVO TIPOLOGIA PRODUTTIVA
30/06/2023 ~ Multiple selec... ~  All Vool ~
REGIONE
CAMPANIA v
REGIONE e o vEeeE DENSITA ALLEVAMENTI (N. ALLEV. PER KMQ)
LLEVAMENTI
[CAMPANIA 1212 305,023
Total 1,212 305,023
o . ALLEVAMENTI
W e b L
vy W = e

{

-

! . ~<
R
- 3

<‘H
1
A
=,
Y
S
)
i
4
-
W

Dati elaborati il 15/07/2023

Consistenza allevamenti e capl per classe diconsistenza | Consiste
DATA RIFERIMENTO
| 3070672023
CLASSE DI CONSISTENZA MODALITA ALLEVAMENTO
Al v v
DENSITA CAPI (N. CAPI PER KMQ)
_— P
et 3
4 ’
s -
. =
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TAB
()7| FORMAGGI DOP IGP STG - VALORE ECONOMICO

PRODUZIOME CERTIFICATA VALORE ALl A PRODUZIONE VALORE Al COMSUMO VALORE ALI'EXPORT
{tonnellats) {miilioni di euro) {milioni di surc) {miilioni di euro)

2019 2020 Var 2019 209 2020 Var 2019 2009 2020 War 20M17 2020 Var 2019
Grana Padano DOP 199292 203 606 +2 2% 1.562 1364 -12.7% 249 25313 +0.7% 798 B3g +5, 2%
Parmigiano Reggiano DOP 144738 146 8560 +1.,5% 1.556 1.285 -17.4% 2.3 2488 -4.0% &2 6582 -1.5%
Maozzarella di Bufala Campana DOP 30176 30.707 +1.,1% 426 426 -0,1% 203 761 -3.3% 147 159 +8.3%
Gorgonzola DOP 60,309 61203 +1.,5% de8 373 +6,9% 582 B85 +0.5% 138 143 +3.4%
Pecoring Romano DOP 26,939 30 209 +14,7% 173 228 +32.3% 326 395 +21,3% 158 160 +1.7%
Asiago DOP 20.682 23 03 +11.5% 10 128 +16,4% 174 197 +12,8% 2.5 7.4 -4, 5%
Prowolone Valpadana DOP 6700 7.340 +9.6%. 38 43 +11,.9% B1 Bg +2 8% 28 3,3 +92 1%
Montasio DOP 6104 &3 +9, 2% 40 43 +7,5% &2 L +10,2% 21 4,9 +132 2%
Taleggio DOP B_BD& 8 369 5,09 40 38 -5, 0% 104 100 -3,0% 34 30 -13.9%
Pecoring Toscano CHOP 3205 3.533 +10,2%: 30 34 +10,2% 58 LT +10.2% B3 4,3 -47 8%
Altri prodotti DOP IGP 24121 25 427 +3.9% 184 195 +3, 7% 300 321 +7, 0% 22 27 +19 2%
Totale Formaggi 551.072 367.683 +3.0% 4527 41746 -7.8% 7573 T7.582 +0,1% 2013 2064 +2.5%

Indagine lsmea - Qualivita 30271
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A new Animal Health Strategy for the European
Union (2007-2013)

Investiment Direct and indirect
in Pevention coasts
Reactive —

«CURE»

Proactive —>

«prevention» _
G.R.Loria IZSS

o Vecchio IZSM CReNBuf- Roma 06/12/23
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http://www.classyfarm.it/

ClassyFarm architettura e o

Notebook

Desktop

. @
Database in Cloud : % L @ W @
= J D | 2 ,VO J b4 Sorgenti dati non strutturati
| \ » {via API o connettore specifico)
2 .0 o le @ NP
¥ ‘ . i

Database Relazionali

.
L oa j—
- A=
: e
Report pdf su
U Ipo »
e richiesta
. ’ e——— L -
Data Lake \ M
. Alert email

= 1dati vengono acceduti dal solo Data Lake
» 1dati non transitano sul pc dell'utente

= Profilazioni per utenti, gruppi e ruoli

MS Excel e Access

Dati in formato testo

Domenico Vecchio 1IZSM CReNBuf- Roma 06/12/23
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ClassyFarm permits the collection and processing of data relating to the following
evaluation areas:

» Animal Welfare

» Biosecurity

» Antimicrobial usage
» Injuries detected at slaughterhouse

Domenico Vecchio 1ZSM CReNBuf- Roma 06/12/23
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Animal veterinary health, towards the future

Reducing the risk of
spreading pathologies

BIOSAFETY

More effective
physiological response ‘
To the pathologies ’

Reduced use of the drug :
- Food safety
- Antimicrobial resistance

Ber hi 201
ertocc 016 Domenico Vecchio 1IZSM CReNBuf- Roma 06/12/23
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European

Commission

1. PROTECTION OF FARMED ANIMALS

QC2. In your opinion, how important is it to protect the welfare of farmed animals (e.g. pigs, cattle, poultry, etc.) to ensure that they have decent living conditions? (%)

I
LT PL BG SK

< —00 D@ﬁ". .::1'-1=$vb.=-®0

34
48
52
37

® Very important ® Somewhat im portant Not very important @ Not at all important [)on‘t know
EL NL MT PT Sl DE ES EU27 HU

F RS
w
II "
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Sy 199

QC1. Would you like to have more information about the conditions in
which farmed animals are raised in (OUR COUNTRY)? (EU27) (%)

EU27 . Outer Pie IT ‘ ' Inner Pie

® 0O

Yes,certainly 31 A1 39 A3 Yes, probably
Yes, certainly

No, probably not

No, probably not 22 A2 17 A7 lNO' certainly not

No, certainlynot 10 ¥2 4 V1 Don't know

Yes, probably 36 AZ 40 V2

Don't know 1 V2 ¥s5

A ¥ Mar. 2023 / Now. - Dec. 2015

2. INFORMATION AND CLOSENESS TO ANIMALS

QC14. In your daily life, are you in regular contact with animals? (MULTIPLE
ANSWERS POSSIBLE) (EU27) (%)

§

§

2
IS
|

§

§

No

Yes, with your own companion animals

Yes, with other companion animals

Yes, with farming animals

¥es, with other animals

Domenico Vecchio 1IZSM CReNBuf- Roma 06/12/23



What is it the animal welfare?

“The welfare of an individual is its state as regards its
attempts to cope with its environment”
(Broom 1986)

Domenico Vecchio 1IZSM CReNBuf- Roma 06/12/23
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perceived welfare
(animal benefit)

Bertocchi 2016

A

Term of
NATURAL
LIFE

wEoncept of animal welfare, animal adaptation and farming sustainability

TERMS OF DOMESTICATED LIFE

Extensive or Intensive farming system

> health
< competitions

< health
< water and food
> Behaviour limits

A.Terms of life in
«EXTREMED» intensive

farming
«FORCED» Extensive farming

System collapse

> livestock productivity

(human benefit)

Domenico Vecchio IZSM - CReNBuf | Lodi, 16/06/2022



INPUT

management

Eg.. Staff training,

Weaning protocol etc.

Structures

nutrition,

elfare assessment

NON ANIMAL
BASED
measures

e.g. Space, volume,
troughs, milking machine

C

7

limate e.g. T°, U%, gas

Hazards / Benefit

Caws — QUTPUT

Overgrowing

Prolaps V/U Health conditions
Calf Mortality

Arts
{ Neck - Skin lesions
Nipples
Towards the .
man. Behavior
Toward the

animals

{Nutrition status BCS  physiological state

ZS_ GR@NA Bertocchi Luigi,2016

Consequences on the animal

Domenico Vecchio 1IZSM CReNBuf- Roma 06/12/23



Threshold 1

Threshold 2

Bertocchi Luigi,2016

Welfare assessment

There is no guarantee the respect of 5 freedom
For all or part of the polopation

-Negative environmental condition

- Presence of Non-Physiological Adverse Effects

Negativ level
Distress

Is guaranteed the respect of the 5 freedoms for
Normal level | the whole population

Nostress - Normal environmental condition

- Physiological presence of adverse effects

Very positive living conditions better than only

5 freedoms
Positiv level -Optimum environmental condition
Eustress - Absence / Minimum Evidence of Adverse
Effects

Domenico Vecchio 1ZSM CReNBuf- Roma 06/12/23



Composition of the thematic areas for the welfare assessment
and Biosecurity in buffalo farm dairy free stall

Area A Management 32
Area B Structures and equipments 30
Area C Animal Based measures 17
Significant risks and alarm systems 9

Biosecurity Ruminant Biosecurity 15

Total Evaluation Item 103

Domenico Vecchio 1ZSM CReNBuf- Roma 06/12/23
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Bertocchi Luigi,2016
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identification of the
hazard threshold level

Risk
Assessment

Evaluation process

Target
population

Dairy
Buffalo

Scoring Algorithm
Definition
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¢ Climate change
e Anthropic pressure

» Life cycle outside the host

* Vectors Environment
* Microbial community

¢ Acclimatation
¢ Epigenetic
* Microbiote

Disease

» Ecophysiology /

Pathogen(s) Immuno-ecology
(Fitness, Immune response,

trade-off, Adaptation)

* Ecophysiology /
Population ecology
(fitness, pathogenicity,

evolution)

e Early stages of « meeting», no disease signs
* Symbiosis Gradient : from commensalism
to parasitism

e Coevolution process

in book: Oysters and Clams: Cultivation, Habitat Threats and Ecological impact
The ecological approach of the Host-Pathogen-Environment System. This figure was uploaded by Christine Paillard 2016 Domenico Vecchio 1ZSM CReNBuf- Roma 06/12/23



https://www.researchgate.net/profile/Christine_Paillard2

Biosecurity

Domenico Vecchio 1ZSM CReNBuf- Roma 06/12/23
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Biosecurity

* (OIE Terrestrial Animal Health Code):

A set of management and physical measures designed to reduce the risk of
introduction, establishment and spread of animal diseases, infection or infestations to,
from and within animal population

**These preventive, non-medication based measures are relevant for the maintence of
animal health, and by extension, of food production, food safety, and biodiversity.

Domenico Vecchio 1ZSM CReNBuf- Roma 06/12/23



AMR is a global challenge,
and the use of antimicrobials in animals is part of the problem.
It AMR continues to grow, it will be increasingly difficult to treat some diseases.

¢©
o
°
@"\é

25,000 deaths

l‘v"‘:':‘ ), ’_(_j [N +hh Ev ud:\. O ‘—‘ —\
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Istituto Zooprofilattico

Sperimentale del Mezzogiorno
Campania | Calabria

O spﬁﬂhz% Figure 5. Estimations of the burden of infections with antibiotic-resistant bacteria presented as
< £ attributable deaths per 100 000 population by country*, EU/EEA, 2020

Greece

ltalia =e—p

Romania

100PotL
%2 n12® £

% &°
q‘?d's; ous”

Cyprus
Portugal
Paland

Lithuania -

Malta

Stockholm, November 2022 Slovakia

Germany

—/ year 2020
]

Estimated median
Belgium | 5 number of
Latve 5 attributable deaths 35813

§ : in Europe (95% UI) | (31395 - 40 584)

Slovenia 5

Hungary 5}

France 5
Bulgaria
Ireland

Spain

Luxembourg

e Ambra IZSM-CReNBuUf | Sweden
scia 12/10/2023

Assessing the health burden of
infections with
antibiotic-resistant bacteria in the
EU/EEA, 2016-2020

lcaland
Austria
Denmiark
Finland

Estania

MNorway

Netherlands

et 10 15 20
Attributable deaths per 100 000 population

e C . ‘fancamyein-resistent £, faecals / E. fascium . Carbapenem-resiaiant K. preumonias

EUROPEAN CENTRE FOR

- DISEASE PREVENTION . Meticillin-resistant 5. aureus . Third-gensration caphalasgarin-resistant K. preumenias
ANDCONTROL . Penicillin-non-wild-type and macralide-resistant 5. preumonas . Carbepenem-resistant £, coill

. Penicillin-non-wild-type S, preumoniae Third-genaration cephalasparin-resistant E. col
. Muitidrug-resistant P. asruginass . Aminoglycoside- and flusroquinclone-resistant Acinstobaster app.
[ p— [l carssosnemsesstnt Acntobactersop Domenico Vecchio 1ZSM CReNBuf- Roma 06/12/23
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07 FEBRUARY 2023 | REPORT
L & ¢
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UUUUUUUUUU : AMR in 2050 QLT
Bracing for Superbugs: Strengthening 10 000 00
environmental action in the One Health response 10,000,000 1,270,000

to antimicrobial resistance
Tetanus

£=5
iy
UN &

environment

programme
Cancer

10,000,000

Road traffic accident
1,200,000

Chﬂlﬁ'l‘ﬂ/ \Heasl&s

100,000-120,000 130,000
Diabetes A . Diarrhoeal disease

1,500,000 1,400,000

Predicted mortality from AMR compared to common causes of death today (adapted from O’Neill 2016;
Murray et al. 2022)
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e sperm:%%
07 FEBRUARY 2023 | REPORT Air

emission

L A& §
7 Wildlife
Y ou® IA@: .E}
Emi;;iun Hirect
E:J contact
07 FEBRUARY 2073 | REFORT t H
vironrment uman

Bracing for Superbugs: Strengthening
environmental action in the One Health response
to antimicrobial resistance

aIrvays

®&

Liguid effluents
and solid waste

Wildlife @ é

Discharges Drinking and

recreational water

UN

LS

Consumption
products

environment
programme

é Ant
: Antimicrobiz
é Discharges production

Manure
application
and storage

O

Manure
application
and storage

®

Ingestion
or direct
contact

Clinical

environment

ke
@é Discharges @é

Wildlife
Liquid effluent:
®S Run-off e
Excretion
OLS
Discharges é

OLS

Dredging
sediments

e OF2

Sludge/discharge

Manure :
application Excretion
and storage Wildlife é
Leached
References
&
(;_)' Resistant microorganisms % Antimicrobial residue . Activities Environmental aspects
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Data Standardization

(animal biomass)
v Animal category

- Cause Animal Category
- Active molecules

Standard Live

age

Weight (kg)

- Administration
- Posology Adult Buffalo (BU) 600 From first birth

“ Heifers (MA) 300 6 months to first birth

Calves (VI) 100 0-6 months

Domenico Vecchio 1ZSM CReNBuf- Roma 06/12/23



Istituto Zooprofilattico
Sperimentale del Mezzogiorno
ia | Calabria

Campania

Data Standardization
v" Animal category
Causes of
v’ Cause of treatment Gastrointestinal Osteoarticular
) treatment
v" - Active molecules
v' - Administration
v’ Posology Urogenital Respiratory Cutaneous
Locomotor dry therapy Mastitis
unknown

)
\ Nervous Septicaemia

Domenico Vecchio 1ZSM CReNBuf- Roma 06/12/23
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X
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v" Animal category
v’ - Cause

v Active molecules (PA)
v - Administration
v' Posology

Data Standardization

Category of antimicrobial*

Cefalosporine IlI-IV Gen

EltiizEL i) Fluorochinoloni

Potentially Critical (PC) Macrolidi
Aminopenicilline
Aminoglicosidi
Cefalosporine I-lIl Gen
Non Critical(NC) L|nco.sf';1r.n|d|
Penicilline
Penicilline BLR
Sulfamidici
Tetracicline

*Ministero della salute — DG della Sanita Animale e dei Farmaci Veterinari
Domenico Vecchio 1ZSM CReNBuf- Roma 06/12/23
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v
Data Standardization

1,00PTOf, 4,
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22op o™

v" Animal category
vdS

v' - Cause
v" - Active molecules

v Administration
v" Posology

Injectable (INJ)

Intramammary dry (IM dry)

Intramammary lactation (IM LAT)

Intrauterin (IU)

Domenico Vecchio 1ZSM CReNBuf- Roma 06/12/23
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v" Animal category
v’ - Cause

v’ - Active molecules
v - Administration

v" Posology

Data Standardization
T

Antimicrobial Use

Defined Daily Dose (DDDAIt)*

PA; active ingredient used (mg)

- DDDAIt; (mg) x animals (n) X wightat risk (kg)
1=

*Mazza, F. et al.; Animals 2021
*Scherpenzeel C.G. M. et al.; Journal of Dairy Science, Volume 97, Issue 6, 2014
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|

(\
Basso rischio

Animal welfare X >80%

AWH
\-

i Medio Rischio

Animal Welfare 60%< X<80%

Alto Medio Basso
rischio  rischio  rischio
{ 1 |
[
4 categorie di animali:
i Vitelli < 6 mesi
ii. Manze
iiil. Bufale in lattazione
iv. Bufale in asciutta

| |

Esami ematochimici  proteine di fase acuta e
e metabolici metabolomica

Analisi statistica e
messa a punto

protocolli di gestione

Citometria a flussso

AWS

\

N\ (

Alto Rischio
Animal Welfare X<60%
AWL

Figura 2 diagramma di flusso delle fasi del progetto di ricerca
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Animal Welfare

Allarm system Area A Management

100 farms

Average size: 412 heads
(min. 81 max 2240)

‘ Total heads: 41.200

Biosecurity Area B Housing

Area C ABMs
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animal welfare risk (AWH; AWM, AWL)

AWL = X< 59%

AWM= 79% 2> X =2 60%

AWH= X >280%

AWM
49%

« Value AW totale, Area A Management, Area B Structure, Area C ABMs e Biosecurity for 3 classes of

Animal Walfare clusterization

AW tot
83,97%

66,25%

72,09% Area a

Biosecuri
ty Management

55,17%

77,27% 43,40%

47,30%

25,10%

84,75%

Area CABMs Area B Structure

99,00%
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Baseline distribution delle aree tematiche rilevate: Benessere animale totale (AW Totale),

Area a Management, Area b Structure, Area c ABMs, Biosicurezza.

percentuale %

100

90

80

70

60

50

40

30

20

10

B AW totale [ area a Management [] area b Structure B areacABM's Biosicurezza
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Antimicrobial use evaluation
Buffalo’s farms (Total heads: 41.200)

| A B C D E F G H | J K

1 azienda periodo farmaco n flaconi | volume flacone/dosi | un mis |soggetto | n.trattati| causa | dose sogg ml |gg trattamento
2 04/02/2017|  ALAMYCIN 1 250 ml BUF 2 EN 45 3
3 15/09/2017|  ALAMYCIN 1 250 ml BUF 1 RE 45 6
4 04/03/2017 | AMMINOFARMA 1 250 mi VIT 10 EN 5 4
o T ep— 5 24/03/2017 | AMMINOFARMA 2 250 ml VIT 20 EN 5 4
e — Sl 6 09/05/2017 BAYCOX 1 250 ml BUF 13 Z 20 1
‘ 7 13/11/2017 BAYMER 1 1000 ml VIT 60 AP 1
\f | = 8 05/01/2017| BETAMOX 1 250 ml BUF 2 RE 50 4
el e 9 24/03/2017|  BETAMOX 1 250 ml BUF 2 cu 50 2
g - =& — I E i 10 18/04/2017| BETAMOX 1 250 ml BUF 2 EN 50 2
| : = EE s | 11 28/04/2017|  BETAMOX 1 250 ml BUF 2 RE 50 2
= S I ' 12 07/08/2017|  BETAMOX 1 250 ml BUF 5 RE 50 4
P : — L ‘ 13 15/09/2017|  BETAMOX 1 250 ml BUF 2 RE 50 4
= £ ‘ 14 05/01/2017|  BRAVOXIN 1 100 ml VIT 50 Tz 2 1
15 14/03/2017| BRAVOXIN 1 100 ml VIT 50 Tz 2 1
16 04/07/2017|  BRAVOXIN 1 100 ml VIT 25 Tz 2 1
g == = - 17 07/08/2017|  BRAVOXIN 1 100 mi VIT 25 Tz 2 1
o . 18 04/02/2017|  CEFTIOCYL 1 250 ml BUF 4 UG 40 2
19 07/08/2017|  CEFTIOCYL 1 250 ml BUF 4 UG 40 2

2015 5016 2017
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Correlation between Animal Welfare score and Biosecurity score
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1,00PTOf, ”

100
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| - ° 0 ® L4
8 70 ¢ ® o L] o® *
\u_l ° ° .. ° o [ ) Y

° ° ° 0. @ e ° °

2 60 = . e T
g ° ° 1 ¢ o ® °
(] °® o e . .. ° ° ° .
; 50 ° .
T . ) : i .
E 40 ¢ ° 'Y & e
E .
< * .

30

20

0,00 10,00 20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00

Biosecurity (Score %)

rho di Spearman 0,501**
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100,00
90,00
80,00
70,00
60,00
50,00

40,00

Area A Management (score %)

30,00

20,00
0,00

rho di Spearman 0,759**

10,00

20,00

30,00 40,00 50,00
Biosecurity (Score %)

60,00

Correlation between Area A score and Biosecurity score

70,00

80,00 90,00

Domenico Vecchio 1ZSM CReNBuf- Roma 06/12/23



Correlation between animal welfare score and
Antimicrobial use (DDDA.It)

100
90 e
X o’ .
o 80 &
S
J
O 70 300 ® e
) '3 % N .
g 60 e o :
g ... * [ ]
%’ 50 *a* . ’
— ..b
g 40 e eo®
< 30 °

20

0 1 2 3 4 5 6 7

Antimicrobial Use (DDDAit/biomas)

rho di Spearman -0,011
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Figura 20 Baseline distribution dei valori di Aptoglobina per i soggetti in asciutta per le diverse classi di rischio Figura 21 Baseline distribution dei valori di Betaidrossibutirrato (BHBA mg/dl) per i soggetti in asciutta per le diverse
Benessere (AWH, AWM, AWL) a#b; P<0.05 classi di rischio Benessere (AWH, AWM, AWL) A#B#C; P<0.001
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Figura 22 Baseline distribution dei valori di Betaidrossibutirrato (BHBA mg/dl) per i vitelli per le diverse classi di Figura 23 Baseline distribution dei valori di Betaidrossibutirrato (BHBA mg/dl) per le manze per le diverse classi di

rischio Benessere (AWH, AWM, AWL). A#B; P<0.001 rischio Benessere (AWH, AWM, AWL). A#B; P<0.001
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DEFCON 1

DEFCON 3

DEFCON 4

DEFCON 5

Vulnerability
of the system

REACTIVITY Monitoring
AND .' the critical
READINESS I“‘ point
e s Preparing an
M|t|g§t|ng intervention
the risks

plan
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MODEL CALCULATIONS
“Garbage In-garbage Out™ Paradigm

GARBAGE
DATA

PERFECT
DATA

PERFECT

MODEL

GARBAGE
MODEL

GARBAGE
RESULTS

GARBAGE
RESULTS
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éé’ Z p% Campania | Calabria
S =
3 & Cosa fare per
“}f .
ey oS evitare 'uso

di antibiotici
negli animali?

Present
& Future

.....

monitoraggio

Monitorare I'uso di antimicrobici
negli animali e nell'uomo e il livello
di resistenza agli antimicrobici &

ridurre rimpiazzare ripensare essenziale per valutare l'efficacia

delle misure adottate

coordinazione

Queste misure
vanno attuate nel quadro
di una strategia integrata.

uso di antimi gli antimicrobici con soluzioni il sistema di produzione degli
alternative animali

Migliorare la prevenzione e il Valutare sistemi di allevamento Formare
controllo delle malattie negli animali alternativi
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The Most Complex job is to
remove

Very often when faced with a company
problem, before trying to «remove»
the cause, one is tempeted to «add» a
solution to a system that is not in
balace

Domenico Vecchio 1ZSM CReNBuf- Caserta 08-10/11/23



&

opros;
S0 gy,

Pillars of health status in humans

«When a patient asks you for a cure, ask him if he is
willing to abandon the causes»

(Ippocrate 460-377 a.C.)
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Animal welfare X >80%

AWH
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i Medio Rischio

Animal Welfare 60%< X<80%

Alto Medio Basso
rischio  rischio  rischio
{ 1 |
[
4 categorie di animali:
i Vitelli < 6 mesi
ii. Manze
iiil. Bufale in lattazione
iv. Bufale in asciutta

| |

Esami ematochimici  proteine di fase acuta e
e metabolici metabolomica

Analisi statistica e
messa a punto

protocolli di gestione

Citometria a flussso

AWS

\

N\ (

Alto Rischio
Animal Welfare X<60%
AWL

Figura 2 diagramma di flusso delle fasi del progetto di ricerca



_U_n_i_tecl World Population Prospects 2022: Summary of Results
Nations

Global population size and annual growth rate: estimates, 1950-2022, and medium scenario with 95 per
cent prediction intervals, 2022-2050
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Post-industrial economies
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% 8 based on linear flows
o Zg - Arable land (resources) per person .
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Pre-industrial economies based on circular flows

-
Exosomatic energy (Exa-Joules)

Arable land per capita (hectares)
|

Human population (billions)

Human Population

Energy consumption

Years (A.D.) 200 500 800 1100 1400 170
Fossil Energy !
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GLOBAL HUNGER REMAINED VIRTUALLY UNCHANGED FROM 2021 TO 2022 BUT IS STILL FAR
ABOVE PRE-COVID-19-PANDEMIC LEVELS
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== Prevalence of undernourishment (percentage, left axis) =—@— Number of undernourished (millions, right axis)

MOTES: * Projections based on nowcasts for 2022 are illustrated by dotted lines. Bars show lower and upper bounds of the estimated range.
SOURCE: FAO. 2023. FAOSTAT: Suite of Food Security Indicators. In: FAO. [Cited 12 July 2023). www.fao.org/faostat/en/#data/Fs
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{1134 THE CONCENTRATION AND DISTRIBUTION OF FOOD INSECURITY BY SEVERITY DIFFER GREATLY

ACROSS THE REGIONS OF THE WORLD
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SOURCE: FAO. 2023. FAOSTAT: Suite of Food Security Indicators. In: FAO. [Cited 12 July 2023). www.lao.org/faostat/en/@data/Fs

Total population
660 million
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LATIN AMERICA
AND THE CARIBBEAN

[SEN#3 PROJECTED NUMBERS OF UNDERNOURISHED INDICATE THAT THE WORLD IS FAR OFF TRACK TO
ACHIEVE ZERO HUNGER BY 2030
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SOURCE: Austhars' (FAD) own slabaration.
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Contributions to total population change of the balance of births over deaths and of immigration over
emigration, by income group, from 1950-1960 to 2040-2050
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Figure 1. Emissions from livestock (by category), where methane (CH,) emissions are portrayed in

yellow, nitrous oxide (N20) in green, and carbon dioxide (CO2) in red. Figure drawn by authors with Figure 2. Emissions from livestock (by species). Figure drawn by authors with data source from [102].
data source from [7].

Cheng et al 2022
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to humans

straws and stover, sugar cane tops,
19% CROP RESIDUES i

cassava pellets, beans and soy beans,
rapeseed and soy oil

Fig. 2. Global livestock feed ration composition (source: GLEAM 2.0). Mottet el al 2017
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B
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Significance of livestock emissions globally

Global greenhouse gas emissions by sector

This is shown for the year 2016 — global greenhouse gas emissions were 49.4 billion tonnes CO.eq.
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OurWorldinData.org - Research and data to make progress against the world’s largest problems.
Source: Climate Watch, the World Resources Institute (2020). Licensed under CC-BY by the author Hannah Ritchie (2020).
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Tubiello et al 2021
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MuSIASEM (Multi-Scale Integrated Accounting of Societal and Ecosystem Metabolism)
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Commission

EU research results

PACKS PROJECTS & RESINTS  VIDEOS & PODCASTS HNEWS DATAL AB ABDUT IS

Moving Towards Adaptive Governance in Complexity: Informing

Nexus Security

Objective

MAGIC is a proposal coordinated by the Institute of Environmental Science and Technology (ICTA) of the

Autonomous University of Barcelona (UAB) in collaboration with partners which have a proven and track record in

their respective fields of competence.

Owr objective is to open the path towards a new way of managing the Mexus in which researchars and decision

makers work together in the search for develooment strategies that can contribute to the smart, sustainzble and

nciusive economic growth required by the EU 2020 Strategy, while maintaining a leading and informed participation

n international discussions about global issues, like climate changs or food sacu

In order to do so, MAGIC deploys a set of novel, cutting-edge and system-oriented approaches that originates from
system ecology, bic-economics and Science and Technolegy Studies. Their combination allows MAGIC to highlights
f 2 certain mix of EU policies resulis in undesirable or unforesesn outcomes. Climate, water, [and energy, and food

modeling are integrated into a socio- and bio-economics framework using an iterative and parbicipatory method.

Significant care is taken to embed these ideas and approaches within the advisory and decision making functions of

the European Commission.
mipacts are twofold

First, MAGIC contributes 3 methodological framework whers the nesds for advice of different DG in the design of

development strategies for the EU are covered using a method that can embrace the complexity of the nes

better understanding of the interactions it holds.

Second, the project provides 'on the flight’ advice to the EC about the timeliness and soundn for the EL) 2020

rk Directive, the

Strategy and the EU position in international agreements of EU policies -like the Water Framew
Caommon Agricultural Policy, or the Low-Carbon Economy Sirategy- and targets of implementing technologies -such
as fracking, desalination, biofuels and GMOs.

Total cost
€7 457 761,25

EU contribution
€ 7 457 781,25

Coordinated by
UNIMERSITAT AUTONONMA DE

E Spain

Domenico Vecchio 1ZSM CReNBuf- Roma 06/12/23

Saarch
BLGH
Project Information
MAGIC
Grant agreement [D: 830862
&
Closed project
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It’s not a robust analytical tool able to evaluate sustainability. Instead
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Single scale analysis
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itisa powerful tool for evaluatingsome features.of metahaolism
f

Critical issue 3
It’s a self-referential analysis, no external referent
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It evaluates the environmental performance of a flow
(in accordance with the classical economic view) —
(allocation problems)
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Analytical output

Potential environmental impact
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"y o0 LCA is part of this perception, it’s no coincidence
that the method was developed by companies that
have the focal level in the product. Therefore their
perception, on a single scale, is typical of those

/ \ who aspire to the myth of efficiency
The purpose of the economy? /

1. IS NOT producing goods and services. ¢
2. IS reproducing the processes
associated with the production and
consumption of goods and services.

4

Instead, we look at the metabolic system which, to guarantee
the specific functions for which it is structured, works in a
specific way according to specific system. This also makes us
understand why the comparison approach, typical of LCA, does
not always work. The risk is comparing bananas with broccoli,
the fact that they are both vegetables with the samefirst letter
does not mean that they are the same thing.

Nicholas Georgescu-Roegen
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o / and
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Figura 1: Flowchart generale di processo per l'allevamento bufalimo.
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Figura 37 Contributo di utilizzo di terre intra-aziendali ed extra-aziendali per garantire il flusso di alimenti (foraggi e concentrati) alla mandria
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Consumers farther away from agricultural reality ...

ACTIVE POPULATION IN THE AGRICULTURAL SECTOR

« 1861 > 70%
* 1911 -2 52%
* ‘502> 42%
* ‘60 2 30%
1981 -2 11%

OCCUPATI PER SETTORE DI ATTIVITA
Anni 2004-2014, composizioni percentuali

Bgricoltura Agricoltura Bgricoltura
44% 3,7% 3,6%
Industria [ndustria Industria
J06% 29 2% 286 9%
Servizi Servizi Servizi
£5,0% ET.1% &9 ,5%

14 Lorenzi V. ,2016



erij
QOSP nh@h

&

1,00PTOf, 4,
L}
“2opy 1o0?

Q,
v &
""’ﬁs] our®*

Urban settlements are taking over the planet
and replacing the rural world!
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Number of people employed in agriculture, 1991 to 2019 Our World

in Data

Agriculture includes the cultivation of crops and livestock production, as well as forestry, hunting, and fishing.
Employment includes anyone engaged in any activity to produce goods or services for pay or profit.
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Data source: Our World in Data based on International Labor Organization (via the World Bank) and historical sources
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If the work force of a society is just producing
its own food that society will never becomerrich. .. This was in 1997

Percentage of labor force and GDP in agriculture
versus GDP per capita (USS - 1991)
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All developed countries have less than 5% of their work force in agriculture
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G % % % % %
p HA Flectricity  Heat Fuels GVA
Total Society 1009% 1009% 1009% 100% 1009%
Rest of Society 99% 78% 90% 95% 87%
Primary Sectors 19% 22% 10% D% 13%

The level of economic development of the society reduces
the fraction of the funds and flows invested in the primary
sectors in the economy. The lower the percentage in the

Primary Sectors the more developed is the economy
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The dynamic metabolic budget: “primary sectors” vs “rest of society”
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Primary Energy &
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\_
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Dissipative Compartment

* Household Sector

* Services & Government

REST OF SOCIETY

Catabolic part U Anabolic part

Supplying:
Energy, Food, Minerals, Products, Infrastructures

Supplying:
Humans, Institutions, Control
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#1

#2

In conclusion, there are two pressures driving
the use of technical inputs in agriculture

Demographic pressure
strategy = boosting the productivity per hectare
the goal = reducing the demand of agricultural land

Socio-economic pressure
strategy = boosting the productivity per hour of labor

the goal - reducing people from the work force
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EXTERNALIZATION

Using fossil energy for trading in a global food commodity market

Current discussions over the sustainability of agriculture in EU miss the
presence of an elephant in the room
- today agriculture is heavily (and dangerously) depending on externalization
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Fig. 5 Agricultural land-use emissions for 2015. Left panel (a) shows agricultural land use emissions without trade adjustments. Right panel (b) shows the
differences between trade-adjusted agricultural land-use emissions and agricultural land-use emissions. Differences are calculated such that the larger the
positive difference (darker red), the higher is a country's trade-adjusted agricultural land use emissions (i.e., net importers of land-use emissions). Likewise,
the larger the negative difference (darker blue), the lower is a country's trade-adjusted agricultural land use emissions (i.e., net exporters of land-use

emissions). Dark grey colours indicate countries with no available data (e.g., Greenland). Per capita emissions and differences are shown in Supplementary

Fig. 11.

Foong et al 2022 NATURE COMMUNICATIONS | (2022) 13:3024 | https://doi.org/10.1038/s41467-022-30607-x | www.nature.com/naturecommunications
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Climate
Change

Climate Change Impacts

Adaptation Strategies

Direct Impacts

Reduced feed intake

Decline in milk, meat, egg productions
Decrease in reproduction performance
Increased morbidity and mortality

Indirect Impacts

Changes in crop-based feed supply
Changes in pasture composition

Changes in forage quantity and quality
Increased pressure on resource availability
Increased disease and parasite stress

—
—

Livestock GHG emission represents 14.5
percent of total anthropogenic GHG emissions.

1. Breeding

2. Physical modification

3. Feed and pest management

4. Livestock systems
a) Diversify livestock species
b) Adjust stocking rates
c¢) Integratelivestock system

with forestry or crops

Livestock
Production

Of all the livestock GHG emissions:

44% Enteric Fermentation (mainly CHy)

419% Feed production (mainly CO:, N:O)

10% Manure Management (mainly CHs, N20)
5% Energy Consumption (mainly CO2)

1. Land resource management
2. Enteric fermentation
management

3. Manure management

4. Fertilizer management

GHG Emissions

Mitigation Strategies

Figure 3. An overview of the relationship between climate change and livestock production.

Cheng et al 2022
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Source: Redrawn from Karesh, et al. (2012).
Source: Redrawn from Woolhouse, et al. (2011).
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Table 3. Summary of human adaptation strategies.

—[ Animal Genetics |

*Choose species that are more heat-tolerant
* Genetic selection to changed conditions

—[ Physical modification
eProvide shade and sprinklers for outdoor animals
e Improve/supply cooling systems indoors

| S

—[ Feed and pest management ]

*Modify diet composition and feeding time
eSupplemental feeding
¢ Adoption of integrated pest management

—[ Livestock system

 Diversify livestock species
* Adjust stocking rate
eIntegrate livestock system with forestry or crops

|

Cheng et al 2022
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Table 4. Summary of mitigation strategies.

_[

Land resource management J

eImprove grazing management

e Alter grazing intensity and or manure use to enhance Carbon
sequestration

_[

Enteric fermentation management

I

*Modify diet and nutrition for livestock
* Genetic selection

—[ Manure management

)

¢ Alter storage practices
sModify diet and nutrition for livestock

—[ Pertilizer management

—

eIncrease nitrogen efficiency
¢ Offest commerial nitrogen use by using manure

Cheng et al 2022
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BOX2 Food securlty and nutrition: the analytical framework

In economies where goods and services are exchanged on markets, food availability,
access, stability, otilization and resulting nutritional outcomes all depend on
complex interactions among diverse agents and institutions. These actors comprise
households, governments, enterprises, production sectors, foreign investors and other
agents within and outside of the food and agricultural system. This report considers
these interactions directly and indirectly, both through quantitative modelling and
qualitative assessmenis, to analyse the evolution of food and agricultural systems in
an economy-wide system and their implications for food security and nutrition.

Food security and nutrition in the economy-wide context

Capital services
|
¥ 1 [ [
Human capital Natural resources Human-made
FACTOR MARKETS and know-how and climate capital
ot L
21 g g’ Capital remuneration )
S . , o
® =1 - Indiirect tewes [
IR == |
z + i ( b
PRODUCTION SECTORS HOUSEHOLDS/INDIVIDUALS
Other sectors A Stabili
e
i) INVESTMENT
food and nutrition- (==
relevant sectors MNutrition outcomes ENTERPRISES
b N E

VB £ ] e (U e -

L 3 : : - Zn I Damestic transfers =
SHE :
Znn H E Ena =
= i*u: = n I E

COMMODITY MARKETS EHIlE E
P T = g
. - E
Bl £ \ £ O 3
¥ £ 2 E
REST OF THE WORLD
National and international institutional set-up (comprehensive policy framework/enabling emvironment)

Mate: Physical flows of poods and services are represented by dashed lnes, while income flows in monetary terms ocosming in
the oppaosite direction are represented by solid lines. Food security and mutrition-relevant flows and items are reported
imgreen. Nat all the flows of good and services and countervailing payments ane represented.

Source- Adapted from Dervis, de Melo and Robinson, FEZ

In this framework, food availability and stability at national level is ensured by
domestic production and/or the ability of the country to pay for imports. Both domestic
production and imports (net of exports) flow into domestic markets. The same applies

The future of food agricoluture FAO 2018

Solutions:

“Strong”
prevention

llweakl'
prevention

Recovery

Recycling

Legend:

Most promoted
O solutions

M. Mourad / Journal of Cleaner Production 126 (2016) 461-477

Hierarchies:

Environmental

Reduced production

and/or consumption

Economic

Alternative business
models

Social

Food sovereignty,
access to quality food

Optimized processes
and technologies

Optimization, lower
costs and more sales

Access to low-cost
| products

J

-
Re-use for human Tax and image Food banking, access
consumption benefits to extra food

— \

Re-use for animal feed
ANCEUsY Low-cost disposal,
Composting and Hewinedis
waste-to-energy
Landfill Disposal fees el

insufficientfood

Fig. 2. Competing hierarchies of solutions to surplus food.
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Fig. 2. Effect of dietary shifts on the yearly greenhouse gas emissions (in CO2-eq) of a Western individual (example for the average Frenchmen; after https://ravijen.fr/?p=440), taking into account the dietary
effects of veganism and vegetarianism (Hallstrom et al., 2015; Wynes & Nicholas, 2017) and flexitarianism (a 60% decrease in meat intake, from 200 to 80 g/p/d), as well as potential rebound effects (Grabs,
2015). Transportation data (car and flights) are obtained from Wynes and Nicholas (2017). ICT = information and communications technology.

Leroy et al 2022
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O Uncertainties in data

* Feed

* Manure management systems
* Herd parameters

O Uncertainties interventions
* Size of the effects

* Adoption rates???

* Economic feasability!!!!

* Scale

O Overlapping Impacts

O Trade off with other goals

Wisser et al 2023 Fao
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https://worldmapper.org/map-animation-covid19/#&gid=1&pid=1
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Figure 12: Transmission and amplification of zoonotic diseases. Transmission of a
pathogen to people can occur directly from a wild animal or following an outbreak
in livestock that amplifies the likelihood of transmissions to humans.

Source: Redrawn from Karesh, et al. (2012).
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(Covid-19)

An illustration of the ecology of vector-borne diseases like the 2018 ebolavirus and 2019 coronavirus

by the artist Olaf Hajek.
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The Butterfly effect
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Professor Edward Lorenz (1917-2008):
Daoes the Flap of a Butterfly's Wings in Brazil
Set Off a Tornado in Texos?

Chaos theory -- also known as the science of nonlinearity, the science of complexity, the science of random
recurrent behavior or the science of turbulence and discord -- has thus been called the third great scientific

revolution of the 20th century, along with relativity and quantum physics.
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Domenico Vecchio 1IZSM CReNBuf- Roma 06/12/23



Do they want this?

Desirability

Should we do this?

. Viability

Canwedo this?

Feasibility

™ The most
valuable desig

o Vecchio IZSM CReNBuf- Caracas WBC 22/11/23



Domenico Vecchio 1ZSM CReNBuf- Caracas WBC 22/11/23



...10 BE
CONTINUED...

Ciao Fabio




X

Istituto Zooprofilattico

Sperimentale del Mezzogiorno
Campania | Calabria

Thanks for your
attention

Domenico Vecchio

Email Adress
domenico.Vecchio@izsmportici.it




	Sezione predefinita
	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19: A new Animal Health Strategy for the European Union (2007-2013)
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22: Animal veterinary health, towards the future
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26: Concept of animal welfare, animal adaptation and farming sustainability
	Diapositiva 27
	Diapositiva 28: Welfare assessment
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33: Biosecurity
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44: Figura 2 diagramma di flusso delle fasi del progetto di ricerca
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48
	Diapositiva 49
	Diapositiva 50
	Diapositiva 51
	Diapositiva 52
	Diapositiva 53
	Diapositiva 54
	Diapositiva 55
	Diapositiva 56
	Diapositiva 57
	Diapositiva 58
	Diapositiva 59
	Diapositiva 60: Figura 2 diagramma di flusso delle fasi del progetto di ricerca
	Diapositiva 61
	Diapositiva 62
	Diapositiva 63
	Diapositiva 64
	Diapositiva 65
	Diapositiva 66
	Diapositiva 67
	Diapositiva 68
	Diapositiva 69
	Diapositiva 70
	Diapositiva 71
	Diapositiva 72: GLEAM 3.0 Global Emissions Assessment (2015) FAO
	Diapositiva 73: GLEAM 3.0 Global Emissions Assessment (2015) FAO
	Diapositiva 74
	Diapositiva 75
	Diapositiva 76
	Diapositiva 77
	Diapositiva 78
	Diapositiva 79
	Diapositiva 80
	Diapositiva 81
	Diapositiva 82
	Diapositiva 83
	Diapositiva 84
	Diapositiva 85
	Diapositiva 86
	Diapositiva 87
	Diapositiva 88
	Diapositiva 89: Figura 1: Flowchart generale di processo per l’allevamento bufalino. 
	Diapositiva 90
	Diapositiva 91
	Diapositiva 92
	Diapositiva 93
	Diapositiva 94
	Diapositiva 95
	Diapositiva 96
	Diapositiva 97
	Diapositiva 98
	Diapositiva 99: Milk efficency for different level of welfare
	Diapositiva 100
	Diapositiva 101
	Diapositiva 102
	Diapositiva 103
	Diapositiva 104
	Diapositiva 105
	Diapositiva 106
	Diapositiva 107
	Diapositiva 108
	Diapositiva 109
	Diapositiva 110
	Diapositiva 111
	Diapositiva 112
	Diapositiva 113
	Diapositiva 114
	Diapositiva 115
	Diapositiva 116
	Diapositiva 117
	Diapositiva 118
	Diapositiva 119
	Diapositiva 120
	Diapositiva 121
	Diapositiva 122
	Diapositiva 123
	Diapositiva 124
	Diapositiva 125
	Diapositiva 126
	Diapositiva 127
	Diapositiva 128
	Diapositiva 129
	Diapositiva 130
	Diapositiva 131
	Diapositiva 132
	Diapositiva 133
	Diapositiva 134
	Diapositiva 135
	Diapositiva 136
	Diapositiva 137: An illustration of the ecology of vector-borne diseases like the 2018 ebolavirus and 2019 coronavirus (Covid-19) by the artist Olaf Hajek.
	Diapositiva 138
	Diapositiva 139
	Diapositiva 140: BrainStorming
	Diapositiva 141
	Diapositiva 142
	Diapositiva 143: ...TO  BE CONTINUED...
	Diapositiva 144


