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What is a Theory?

• A frame-work for thinking about a 
problem/issue:
– A question of importance.
– Based on observational data.
– With a “dynamic principle” – the thing 

that makes it happen.
– Using main concepts & sub-concepts.
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Darwin’s Theory of Evolution.

• Question – What is the 
origin of species?

• Data – 20 years of 
observational data.

• Dynamic principle – that 
animals evolve.

• Main concepts - Natural 
selection, genetic variation, 
mutation & extinction.

• Darwin built a credible 
perspective on how life-form 
existed & evolved.
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A Theory of Genetics Applied 
to Livestock Production.

• Question: How do we 
achieve genetic gain in 
livestock production?
– What is the catalyst – the 

key driver?
– What are the main 

concepts & sub-concepts?
– Can we consolidate these 

into an overall 
framework?
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Developing the Theory –
Based on observational data.

• Darwin – Finches.
• This theory - 10 

years of data 
from Ireland.

• Objective: That 
this theory may 
be of value to 
other people 
and/or 
industries.



6

Observational Data; Genetic 
Gain in Ireland.

• 2001 - Dairy EBI.
– Screened out “low 

profit” bulls. Female 
gain followed.

• 2005 - G€N€ IR€LAND
• 2009 - Genomics.
• 10 years - Genetic 

gain increased from 
~€5 to €30/year.

• Worth €350m by 
2020.
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• Beef Cattle – SBV introduced in 2007. Current gain = 
€5/year. Similar gains to dairy are possible.
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Observational data; Uptake in 
Services (2005-2010)

• Dairy AI –
8% increase 
per year.

• Milk 
recording 
5% increase 
per year. 

Trends in AI Dairy Replacements
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Observational data; Uptake in 
data for GE (2001-2008)

• Beef recording 
– large 
increases in 
data for 
genetic 
evaluation.
– Industry data 

is key.
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Dynamic Principle – Long term 
focus on cattle breeding.

• ICBF funding in 2009 of €5.4 million.
– €3.0 m – DAFF & NDP (Structural Funds)
– €800k – Farmer Tags.
– €1.6 m – Service fees.

• 70% funding from “industry good”.
• Key relationship with DAFF.

– Legislation & funding.
• Key relationship with Teagasc.

– Research, extension, education, benefit in kind.
• Funding & key relationships allow ICBF focus 

on long-term industry good initiatives.
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Main Concept - Technical 
Capabilities.
• Central Database.

– New technologies, e.g., web-based, 
PDA’s, SMS text.

– New traits, e.g., carcass data, animal 
price, feed intake, TB incidence.

• Profit Indexes
– Indexes based on farm economic 

models.
– Use of best methodologies, e.g., 

statistical models & utilisation of 
genomics.

• Breeding programs.
– Optimal programs for Ireland.
– New technologies & methodologies, e.g., 

AI handhelds with inbreeding, Sire-
Advice, Genomic EBI’s for calves & cows.
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Sub Concept - Focused on 
excellence.

• Research & Development.
– Relationship with top research 

groups, e.g., Teagasc, Wageningen, 
Abacus Bio, Novima, LIC, MTT…….

– Links with Interbull & ICAR.
– 12 Irish papers at WCGALP 2010.

• Operations
– Funnel approach - Projects move 

from R&D to operations.

• Extension
– ICBF HerdPlus Service – “Profit from 

science”.
– Extension services, e.g., Teagasc, 

role of discussion groups.
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Main Concept - Industry 
structure.

• Shared Vision
– Establishment of ICBF in 

2001.
• ~35 people across database, 

genetics & services.
– Created from over 30 cattle 

breeding organisations.
• ~500 people employed.

• Committed funding.
– DAFF 2020 Vision document.
– Defined service relationships 

with shareholders – 5 years.
– Additional income from 

stakeholders.



How do we achieve genetic 
gain in Cattle Breeding?

Technical Capabilities Industry Structure

Central 
Database

Economic 
Indexes

Breeding 
Programs

Shared 
Vision

Committed 
Funding

Catalyst: Industry 
focused on long-term 
profit from breeding

R &D Extension Operations

Focused on excellence

Key question & dynamic principle

Main Concepts.

Sub-Concepts.

Short-term 
service income

Long-term 
investment income

Constant 
communication

Value cattle breeding

A Model for Achieving Genetic 
Gain in Cattle Breeding



18

Sub Concept – Value Cattle 
Breeding.

• Constant communication.
– Industry meetings, weekly 

update, weekly page in 
Irish Farmers Journal.

• Short-term service 
income.
– Prepared to run their 

services from ICBF 
database.

• Long-term investment 
income.
– Prepared to invest in cattle 

breeding as it will increase 
profit for industry.
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Conclusions

• Genetic gain – often focused on technical 
developments.

• Industry structure/support also key.
– Funding for industry good, not short term gain.

• ICBF has focused on both industry structure 
and technical issues simultaneously. 

• Genetic gain and uptake in cattle breeding 
services has been achieved.
– Much done….a lot more to do!
– ICAR 2012. Please come and visit us.

• We hope that this paper will provide a 
framework for achieving genetic gain for 
other countries/industries.


