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Mission AL

We support companiesin decisionrmaking
through the intelligent use of data from any
sourceand any kind, including observational
from humansor sensorsand equipment,such
as reproduction, electronic feeding, health
surveillance,abattoir and biosecurity,

This Includes the development of digital
solutions and the interconnections among
them.
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Deloitte.

Key message from Deloitte:

W{dzaul Ayl oA
possible without

digitalization in livestock
Tl NYAYTQ

Smart Livestock Farming
Potential of Digitalization
for Global Meat Supply

Discussion Paper




The global context for the sector

m
Lack of personnel, not Animals cait be cared Technology needs data
always well trained 2417 interpretation

Solutions use to generate Need to care the three components of Financial margins need
suboptimal information sustainability continuous and accurate

attention



Farmsandindustrygeneratea newasse




Farmsandindustrygeneratea newasset data
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Electronic |

Many sources of data available

Biosecurity
ﬂ’ Climate
l control
Feeding ' ‘ /

Slaughterhouse
Production -
Environmental
emissions
- Health and l \
Operations consumption ‘
of antibiotics Transportation




Everythingis about answeringguestions

V How do I group my best farms by several variables at the sa
time?

V Can | decrease the risk of disease outbreaks?

V Which additives, vaccination plans, and medication offer the

best results for the variables of interest at large scale?
V Which housing systems and equipment are associated with th -
best productive yields and the lowest prevalence of disease? |
V What ingredients and its combination are leading to a better
performance?

V What factors best determine the final carcass weight?



Healthis managingthe markets. rabobankeport (1 2025)

A Wnimal disease outbreakimcluding African swine fever and porcine
respiratory and reproductive syndrome virBeRR9y continue to
challenge production and exports G106 / kquarterly C

A The pork industry and governments ameesting in solutions Pru'c?r’ -
includingvaccination, biosecurity, and animal health products. e |

A At the same time, sustainability and animal welfare concerns are also
driving the need for innovatiomvestments in technology, including

automation,digitalisation and Al, are increasing.

A Many largescale farms are already using sensors for disease diagnos

blished by the Global Animal Protein Sector team
e

and monitoring.These technologies aim to enhance biosecurity, diseas
LINBOGSYUA2YS YR LINPRdAZOGUAQGAGES LIaAGAZYAY3I KS AyRdzal

u
ead author: Chenjun Pan February 2025
ee back cover for full list of authors and contact details RaboResearch Food & Agribusiness RabObank 2
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TheOneHealth conceptkeyto addresshe challenges

Human health and animal health are interdependent.
At the same time, both depend on the environment.

- The One Health concept is an interdisciplinal
approach that recognizes the
Interconnectedness of human, animal, and
environmental health.

- This means understanding that the health of
ecosystems, the food supply, and animal heal

directly impact human nutrition and wellleing.
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TheOneHealth conceptkeyfor humankind

- Disease prevention and control

- Food safety

- Biodiversity and ecosystem health.

W9 O2 aé a i Sncluding dieaniaig S
water and fertile solls.

- Response to global challenges (pollutior
deforestation and climate change affects
all forms of life)

- Public health improvement. Improves
qguality of life aml healthcare costs




Antimicrobialresistancekeepson growing

Research ‘ Open access ‘ Published: 07 May 2025

Virulence characteristics and antibiotic resistance
analysis of Klebsiella pneumoniae isolated from pig
farms in Xinjiang, China: revealing potential zoonotic
risks

» Antibiotics (Basel). 2023 Jan 21;12(2):234. doi: 10.3390/antibiotics12020234 (4

Carbapenem-Resistant Klebsiella pneumoniae: Virulence Factors,
Molecular Epidemiology and Latest Updates in Treatment Options Ssheng-Hui Wan, Nana Li, Pei Zheng &, Yanfang Li, Yan Liang & Yonggang.Qu &

Theodoros Karampatakis 1, Katerina Tsergouli 2, Payam Behzadi >’ Porcine Health Management 11, Article number: 25 (2025) ‘ Cite this article

VAN Food and Agriculture
@ﬁ@ Organization of the

United Nations

2021
The FAO Progressive Management

Aislados TOTALES HOSPITALARIOS (excepto orinas) Pathway For Antimicrobial Resistance
BACILOS GRAMNEGATIVOS (% de sensibilidad) R E S I S T a N C E ( R )
USER’S MANUAL “
E. col BLEE: 8%

K. pneumoniae BLEE: 26%

K ot o e 2. B s s OA 8 SN New Data on AR Threats in the U.S. from 2021-2022

Aislados HOSPITALARIOS - URINARIOS
BACILOS GRAMNEGATIVOS (% de sensibilidad)

E. coli BLEE: 15%
K. pneumoniae BLEE: 50%

Kp productora de ¢ 22%. En todos los casos, OXA
48
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How to put One Health in practicgntojiménez 2023)

» BMJ Glob Health. 2023 Mar 7;8(3):e011263. doi: 10.1136/bmjgh-2022-011263

One Health WASH: an AMR-smart integrative approach to preventing and
controlling infection in farming communities

Chris E Pinto Jimenez ™, Sarai M Keestra !, Pranav Tandon 2, Amy J Pickering 3, Arshnee Moodley %, Oliver

Cumming®, Clare | R Chandler?

Awnnhile the One Health framework is now widely accepted as a strength in understanding antimicrobial resistance (AMR)
application in intervention design to prevent and control drugesistant infections across humans, animals, and the
environmentremains weak.

Arhe potential for infection prevention and control measures to contribute to the AMR agendzcisgnisedn rhetoric, but
evidence to guide action is patchy and uncoordinated.

Annile water, sanitation, and hygiene/ {ASH and onfarm biosecurity interventions are key strategies for preventing and
controlling infections, they arérequently implemented separately for humans and animals . We argue for integration
across these sectors to improve planning for AMR control.
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WASH and AMR Integrative approgeimtoJiménez,2023)

moow»

@ M

. Water infrastructures and waste management
. Physical barriers for wildlife

. Monitoring animal health / Quarantine / Animal
movements / away from slurry spreading safe use

. Clothing / footbaths/ freskclean bedding /

. Pond water quality

Training and education
Campaigns for handwashing (COVID time & Flu!)

Water treatments / shower wout /C&D / Dispose o
waste
Water & handwashing facilities

/ Health plans / investment on biosecurity
measures

composting

f
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Digitalization as a need



Biosecurity is one of the biggest concerns in the meat
production chain

Economic loses
Up to 270 billions $ per year

\A\

Antibiotics and
AMR
(SAMR, ERV, KPC)

Markets closing
ASF, HPAI or FMD.

Z00nosIs

HPAI, Salmonella or
Campylobacter

Food chain disruption

Meat, milk or eggs

18
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Biosecurityuseto be in the cente = @nexsavicuturacom

BIOSEGURIDAD 18 DE MAYO DE
CARNE 2025

_, Alerta Roja en Brasil:
detectado brote de
influenza aviar.
Primeras repercusiones
para el mercado avicola
global.

R by w5 o,
“ \,.fl. :',_ Lo

ok

BROILERS & TURKEYS | DISEASES & HEALTH | AVIAN INFLUENZA

USDA invests up to $1 billion
avian influenza

Una excavadora abre espacio para enterrar las aves

sacrificadas en una granja de Montenegro, en Rio Grande do

I: ive_ p ro n g ed St ra tegy h O p'Ed to O-H:e r rel ief to U . S . fa r m e rS a n d CO n Sul, debido al foco de gripe aviar identificado alli — Foto: Silvio

Avila/AFP

Press release
February 26, 2025

Fe
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Biosecuritythethree components

Avoidthe entry

(animals vehicles water sanitationand
animalorigin food)

Bio-
exclusion

Avoid spreading

within the farm
(C&D,Hygienicpractises
McRebe] vaccination

Avoidinfecting
other farms

(biosecurityin haulingand
transportation, slurry and
deadstockmanagement
contactwith wild life)

Biosecurity

Biocontention Biomanagement




ADA approach to practical implementation

Dierisk O e
External
Health
management S Vbipcheck
at farm. —
Data driven

BierisKk

Internal

Fe
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Biosecuritympliestechnica) socialeconomic
andevenpsychologicahspects

A Perception of risk

AKnowledge of the disease
and its conseguences

A Mediumterm maintenance | PROHIBIDO EL PASO

and false sense of security A T0DO VEHICULO O

AWe don't always do what — [Bl (e s APE&%-%N%%&P‘:EB‘RSD

we say or say what we d2 § ° [ Tl
(up to 39 % different, {1 & B
Bernaerdt, 2023)

AWe don't have any
objective metrics, at most
surveys (until now)




And we need technology;
iIncluding automationdigitalisation and Al;

but something that works In practice



Wa Sl adz2NB ¢ KI U
measured and what not,
YIS AU YSI a



Howdo weensurebiosecuritycompliancé

Surveys +/4++ ? ?

Audits ++/+++ 'I ?
Cameras +/++++ -

Sensors ++/ —

Vaillancourt, 2023




IAD / Vbipcheck €%

.ugent 3tres3.com

Biocheck.UGent es un sistema cientifico de puntuacidn independiente y basado en el riesgo
para evaluar la calidad de su bioseguridad en la explotacion.

iCuantifigue su nivel de bioseguridad ahora mismo!

Rellene gratuitamente nuestra encuesta en linea y reciba un informe personal con resultados
detallados.

Iniciar sesion & Idioma: Espafiol v

MNueva encuesta Consultar encuesta

Para acceder a la encuesta, proporcione un nombre junto con su correo electrénico y recibira
un email con los datos de acceso.

)
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Vblpcheck Biosecurity surveys /]7&/ I:) / -4

.ugent

k Filters ¥ J

Global scores (External biosecurity + Internal biosecurity)

o= Average survey Current country Current world average
—v
results 64 @ average 67 @ World average /2

Ranking of surveys according to their global score
Comparison with world average




100

80

&0

40

20

.

Cl

NI Qa

AYUSANI GAZY

Granja 28
- Score: 71
I..

ThaA" s

@ Greater than averaae

Same as average

@ Less than averaae



T
And customized drill down

Vbipcheck Biosecurity surveys _q?k D

.ugent
Average external biosafety scores by category
World average Country average
Subcategory Result Current Current Distribution of surveys
country world Comparison with world average
average average
@ Greater than Same as @ Less than
average average average

(Click on the charts to see the details of the surveys in each
section)

A. Purchase of breeding pigs, piglets and a6 - P >8% 0% 729%
semen

B. Transport of animals, removal of
carcasses and manure

C. Feed, water and equipment supply 58 54 49 63% 0% 37%
)

'9

Privacy policy Ver: 1.1.1.1

L
—

2023@® Animal Data Analytics S.
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And customized drill down

C.Feed, water and equipment o s . 2 S 375 m
supply
Answers distribution (i ';;':;l

39 - Can the feeding company fill up the silos without entering the clean area/road?
®ves ® o

40 - Does the feed supplier have access to the stables?

®ves ®no

41 - Does the feed originate from a feeding company where it needs to meet certain hygienic requirements (e.g. Salmonella-free,
heat treatment)?

®ves ®no @ dont.

Fe 30



And customized drill down

44 - |s there a specific pass-through for materials to enter the buildings of the farm (e.g. a UV-cabinet for foreign
materials)?

®ves ®no

Yes @

Search: Copy CsV Excel PDF Print
Name User Company End date
Granja 106 user 106 05/06/2024 18:46:19
Granja 128 user 128 05/14/2024 20:14:42
Granja 162 user 162 05/27/2024 08:57:40

Granja 172 user 172 06/08/2024 17:37:30




P/ 2 )/@S NIa I U A 2lgatningk i Narsork |

La calidad, desde el origen




Internal Biosecurity
Infections and reinfections are white presents in many farms

Errorsare associated

{fo:
A Wrong movements

betweenzonesand barns
(quarentine, cadavers
storage viremic nurserieg

A Noboot or clothes
changes




Internal biosecurity has a strong relationship with staff movements

Knowingand

controlling theseerrors
together wtih proper
health management
diseasesincluding
highly pathogenicPRRS
strains can be
controlled or even
eradicated

34



Esyreaders+ emittersdlu & play)
Controlled remotely

(el

=y

Emisores (beacons )

Lectores

Fe 35
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WebAPP




Mapping the farm for real time activity




Or mapping the hatcheries

38



And we can also track operations and staff activity

Fe
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