





Our Vision

‘Empowering sustainable farming through collaboration and excellence
In genetics and big data solutions”
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About ICBF

Next generation of animals are more
environmentally and economically
sustainable than the last.

Genetic Gain Carbon Efficient

Cﬁ_’)

World-leading (research => implementation).
« 2"din world to launch dairy genomics.

» Beef Genomics => largest cattle
genomics project globally.

Sustainable Farming
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Irish Industry:
Overview and Challenges
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Overview

Irish Agriculture accounts for:

» /.6% of Irelands economy-wide
GVA (Gross Value Added)

* 10.7% of Ireland’s exports

« 8.4% of total national

employment

ICBF .o

Value of Irish agri-food exports, 2016 and top 20 destinations

UK GERMANY SWEDEN RUSSIA
€4,804.5 million €637.6 million €162.6 million €68.5 million
UNITED STATES ITALY SAUDI ARABIA UNITED ARAB
€1,022.2 million €340.8 million €136.4 million EMIRATES
€601 million

CHINA SPAIN DENMARK
(incl. Hong Kong & Macao) S e @ MEXICO
FRANCE BELGIUM NIGERIA @ JAPAN
€7671 million €211.2 million €105.1 million €56.9 million
NETHERLANDS POLAND CANADA @

LA s o SOUTH AFRICA
€737.2 million €190.8 million €101.6 million €55 5 million

Source: CSO Trade Statistics 2016

T ourDNAJ ‘Irish Agri-food and drink exports target €19 bn by 2025"




Dairy Overview

* Grass based seasonal
* 1.5m dairy cows

* 17,000 herds

* Avg herd size: 80 cows

ICBF)

AgTech-It’s in our DNA 4

Beef

e Grass based seasonal

* 0.95m beef cows

SOARY
AR 66,000 herds

* Avg herd size: 14 cows

* Export 90% beef
SRS, ” BNEg




Overview

Average Farm Income
€60,000

€50,000
€40,000
€30,000
€20,000

€10,000

Dairy Cattle Rearing Cattle Other Sheep Tillage
M Income €52,155 €12,516 €16,853 €15,708 €30,840

€0

ICBF)] & “Average Irish farmer aged 56
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Who contributes to Irish Agriculture?

T National ®¥AHI
Farmer fgmy Programmes

A 7 B

Bia agus

€Qa50asC
Farm :—
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Teagasc ‘
Research



http://www.agriculture.gov.ie/

Overview
Genetic Trends in Dairy & Beef

Rates of Genetic Gain for Irish Suckler Beef Herd
compared to Irish Dairy Herd.

Sustained 0.25 genetic std
deviation gain in Dairy 3

» €1.5bn to Dairy Industry £ 25— Goraiin i stcbingsoer o
g ? T

2016 BDGP - Beef ﬁ 15 e e st eslne iy cows

» €700m to Beef Industry g 1

. €600m by 2030 2 os

e 10% drop in GHG — 300k tonnes

2000
2001
2002
2003
2004
2005
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201d
1

-0.5
Year of First Calving
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Challenges Animal GHG Emissions

 Global GHG Emissions from
Agriculture is 12%

 EU averageis 10% ‘ . a3 £ & .
* Inlrelanditis 33%

Hn‘nmvna

e Total Irish GHG output is
~20Million tonnes

* Irish Ag action plan to drop to Cattle = 65% of Total livestock GHG
~18Million Souree: FAO
* ~300k Beef Environmental Solution
* ~500k Dairy Cut our cattle herd
Irish Solution
[lCBF D Breed more sustainable animals

AgTech-It’s in our DNA J (BDG P 2015'2020)




Global Overview

World Beef Consumption Trend

300M — World

250M —

100M — 200M -
150M -

100M -

50M —

30M — G~

1960 1970 1980 1990 2000 2010

Source:- H Charles, J Godfrey et al. Science 2018;361
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Global Overview
Meat Consumption in Tonnes

China

w
=
S 60M —
= Europe
@ Rest of Asia
g C.&S. America
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Source:- H Charles, J Godfrey et al. Science 2018;361
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Tech Stack:
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Tech Stack

ICBF

e
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Highfield

Backups

Data
Guard

-

Shinagh

Backups

'dill ORACL.E cloud II}*
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Evaluation Compute

- 3 O O O Ram 6,000 GB
(S— X O, Disk 40,000 GB

—0
- Ram 760 GB
I Disk 4,000 GB

Ram 356 GB
Disk 1,500 GB

Ram 120GB
Ram 64GB Disk 1,800GB

Disk 698GB

(===, Ram16GB
Disk 279GB
Ram 2GB

Disk 80GB

2005 2007 2010 2013 2015 2015
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Yearly Data Figures

22Million 34 | 24 miion 4

- Slaughter Records BVD Records
7.7 Million

Farm Movements

2.4 Million 4.8 Million ]ili[

| II Animal Births Q d Milk Recording Records

6.5 Million

Live Animals

850k |
Al Records !

Oracle Exadata Platform
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Genomics:
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Genomics

ICBF

e
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: - e \ Ancestry
. - Data

Own Performance

DNA Data

Non-Genomic Index Genomic Index




Genotype Data Sets

Bovine Genome
e Contains 3 billion nucleotides
e Scientists have discovered 40 million SNPs

3 billion rows of data per animal

Ireland Genotypes
380k animals per year on a 54k SNP Chip

First full genome sequence cost $300 million

Today costs = $1,000

ICBF .o
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Genotype Data Sets

Genotype Records

62,700,000,000
18,300,000,000
8,600,000,000
1,800,000,000
Start Jan-15 Mar-16 Mar-18
ICBF .o
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95,000,000,000

Aug-19

ORACLE

Exadata




DNA Calf Registration

DOB

Output (within 28 days)
Registration
Parentage
Major Genes
Genomic Evaluation
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Greenbreed Project

20.2MT CO2 15% - 20% 10% Reduction
Agricultural emissions in Ireland GHG output difference between By altering slaughter profiles
Individual animals by 2 months

Opportunity to breed even more climate efficient cows for the future.

ICBF e
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Farm of the Future

loT & Big Data
* |oT devices in agriculture will reach 75M in 2020
e Growing 20% annually

FUTURE FARMS

small and smart S|a

g

Geofencing & tracking
* Smart sensors
e Smart tractors

*%
-

Blockchain
* Traceability

FARMING DATA
e Consumer Feedback

The farm generates vast quantities

of rich and varied data. This is stored o
B in the cloud. Data can be used as

digital id duci time spent

ev r
completing grant applications or

carrying out farm inspections saving

on average £5,500 per farm per year. e

Climate & Environment
e Low carbon cows
e Sustainable farming

ICBF .o
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SURVEY DRONES FLEET OF AGRIBOTS

A herd of specialised agribots tend
to crops, weeding, fertilising and
harvesting. Robots capable of
microdot application of fertiliser
reduce fertiliser cost by 99.9%.

Aerial drones survey the fields,
mapping weeds, yield and soil
variation. This enables precise
application of inputs, mapping
spread of pernicious weed
blackgrass could increasing
Wheat yields by 2-5%.

TEXTING COWS

Sensors attached to livestock
allowing monitoring of animal
health and wellbeing. They can

GPS controlled steering and
a cow goes into labour or develop:
and increasing milk yields by 10%. aving fuel costs by 10%.

S optimised route planning Ry
reduces s r
»-:l g : s
o - -~ NP - s
oo

send texts to alert farmers when
infection increasing herd survival educes soil erosion,




ICBF

Breeding for a Tasty Steak




Breeding for Tasty Steak

Important to the consumer
e Tenderness
* Juiciness

e Taste

* Traceability
 Environmental Impact

ICBF .o
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Breeding for Tasty Steak (Meat Eating Quality)

e Sensory testing with trained panellists to
generate breeding values.

* Partnerships with Eolas, Teagasc,
Industry through MTI.

* Already being used in a “structured way” |
by Meat & Livestock Australia (MSA
grading).

 Can we use consumer data in a more
“unstructured” way?

ICBF

e
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Can consumer pick the difference?
How does the consumer compare with trained panellist?




Partners & Collaboration
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ORACLE cloud
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How does Blockchain impact ICBF?

Who contributes to Irish Agriculture?
Click to ad am &‘?&*&:;m — 'ﬁ“'?. National #¥AHI

Programmes

S— —— = €QKasc
cli o tle \ | Farm G
Al Orgs {, - Advisory
IR ) Ef
: \ ‘\’:\ =

Enable Farm to Fork traceability using Blockchain technoloy to include
ICBF e additional parties involved in the supply chain.
AgTech-It’s in our DNA Q g




Who benefits?

Consumer |ICBF Industry

Increased understanding, In line with strategic mission Enables surgical like recalls

visibility, trust &

transparency Enabler of current programs: Further enhances Ireland’s
¢ Meat tasting => crowd source! already stellar agri image,
** GHG Emissions => increased adding value to the

Informed purchase
decision (buy local / buy
green / buy tasty.

consumer awareness industry as a whole




Is there a precedent?

TASTE #3BesiChain
PURE NATURE

THE WALL STREET JOURNAL ' l hb H

Home World US. Politics Economy Business Tech Markets Opinion  Arts Life Real Estate

As ‘Cold Chains’ Heat Up, Blockchain and IoT
Provide Needed Framework

mamumns 7 a Lﬁq‘h

EXToT
OLUTION.

JOT HEALTH  SMART CITY SENTINEL ~ SMART EVENTS RESOURCES MAGAZINE  CONTACTUS

[ I c B I 10T FEATURE NEWS Insights Contact us

Beefing up Blockchain

' —mcfarm the Irish Beef supply Chain o)) submit RFP

Type Here o Sexrch

AgTech-It’s in our [ Ireland Becomes an [nternational Laboratory for Blockchain Projects in Ag-Tech



https://beefchain.com/

Blockchain Platform Selection

Approach Permissionless VS Permissioned ..

Platform

vs <>~.. HYPERLEDGER

*3¥ FABRIC

>

v

Ethereum

ICBF e
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Blockchain as a Service Vendor
Selection

Why?

Reduce cost  Rapid deployment Reduce risk  Accelerated development

whor amazon A A re

ICBF .o
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Solution Overview

Mobile App Blockchain Network

~. "/, HYPERLEDGER

XY FABRIC

@

- m API| Gateway
Consumer

- Future Participants

‘ i e Standards
| « Suppliers
ICBF - : » Distributors
AgTech-It’s in ouf osE A © __SupermarkgiSis




Mobile Ap

DASHBOARD : H

PRODUCT INFORMATION

ANIMAL DETAILS

e Animal Details

Place your QR code inside the area
Scanning will start automaticlly

W RATHOSHEEN P DUKE (AA4682)
& cith Place: Bandon Cork
Sex : Male

¥ ’ -
i - -t

RATHOSHEEN P DUKE (AA4682)
Origin Bandon Cork

Breed Aberdeen Angus
Cut of meat Striploin

Farmer Name Geneireland Maternal Progr

Breed Aberdeen Angus
Dry Aged 32 days
Y(?UF Purchase Meat Quality Rating @ =
History
’ l ’ l l I ’ l i I 03-Apr-2019
Provide feedback on 2 purchases : LO!'e_ﬂ'l i‘psum‘ dolor sit amet, consectetur
Green Rating @ adipiscing elit,

Most Popular Beef Al Sires
in Suckler Herds - 2018

Trouble scanning QR Code? Enter Manually

ICBF

01-Mar-2019
Lorem ipsum dolor sit amet,

[ Enter Pass ID }

Click here for more details

ICBF| &
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