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The Agriculture and Food Development Authority of Ireland 

 

Research 

-  8 research centres 

- Johnstown Castle: Soils and Environment 

- Oak Park: Crops (incl potatoes) 

- Others: dairying, beef, crops, rural economy, horticulture, food, dairy 

products 

-  Additional research farms 

-  300 scientific / technical staff 

 

Advice 

-  80 local advisory offices 

-  500 advisors and specialists 

 

Education 

-  4 agricultural colleges + e-college 

 What is Teagasc? 







  Why am I here? 



 “The Irish GHG Paradox” 

Source: http://ec.europa.eu/agriculture/analysis/external/livestock-gas/full_text_en.pdf 

Carbon Footprint of Milk (EU report) 

“Irish agriculture has one 
of the lowest 
carbon-footprints, 

internationally”. 



  “The Irish GHG Paradox” 

Carbon Footprint of Beef (EU report) 

Source: http://ec.europa.eu/agriculture/analysis/external/livestock-gas/full_text_en.pdf 

“Irish agriculture has one 
of the lowest 
carbon-footprints, 

internationally”. 



 “The Irish GHG Paradox” 

- Little heavy industry 

- Small population compared to national herd 

-  Agriculture = important to economy 

- Predominantly ruminant farming 

= Reflection of soils & climate 

 



The Challenge 

 

• Agriculture has to play a 

role… 

 

• But within the context of 

Food Security… 

 

• But we don’t want to curb 

efficient food systems… 

 

• Risk of carbon-leakage? 

 Source: Lanigan et al., 2008 
www.teagasc.ie/publications/2008/20081110/reps2008_paper02.asp 

Displacement of 50% of Irish beef production could increase 

global GHG emissions by 2 – 5 Mt CO2eq per annum 

 

 



 Teagasc GHG Working Group 

2011: “now” 2012: 2020 2013: 2050 

http://www.teagasc.ie/publications/ 



 Food Harvest 2020 

Ambition 2020: 

Increase: 

• primary output by €1.5bn 

• value-added outputs by €3bn 

• exports to €12bn (+42%) 

 

Targets: 

• Dairy: milk production +50% 

• Beef: output value +40% 

• Targets for sheep, pigs, energy 

crops, forestry, marine 

 

“How can we increase food production 
and 
reduce greenhouse gases from farming?” 



Teagasc GHG programme 

No room for complacency 

- Teagasc research programme on Greenhouse gases 

- €2.5m per annum, 6 Research Centres 

 

Teagasc Working Group on GHG emissions 

- Brings together all expertise from research and advisory 

- Developing coherent approach towards better GHG efficiencies 

- Fed into SEAI (McKinsey) report and government strategy 

- Identifying measures that are cost-effective 

 

Source: Motherway & Walker, 2009 

www.seai.ie/Publications/Low_Carbon_Opportunity_Study 

“Double dividend” 

“Cost-prohibitive” 

“Cost-neutral” 

“Cost-effective” 

1. Order of magnitude 

2. Ranking of measures 

3. Categorisation of measures 



 Approach 

Starting Point: Food Harvest 2020 

• GHG emissions projected to increase 

by 5-10% 

• What are the options to reduce GHG 

emissions while meeting FH 2020? 

1998 2010 2020 



 Results: LCA 



 Example: sexed semen 

♀  ♂  

Dairy bull 
(Artificial 

insemination) 

circa50% 

Circa 25%: 

Replacement 

heifers for 

dairy 

production 

Circa 25%: 

Dairy male 

calves 

= less efficient 

meat production 

Beef bull 

♀  ♂  

Circa 50% 

Circa 50%: 

Dairy-beef 

crossbred cattle 

= more efficient 

meat production 

Current dairy breeding practice 

♀  

Dairy bull 
(Artificial 

insemination) 

Circa 25% 

Circa 25%: 

Replacement 

heifers for 

dairy 

production 

Beef bull 

♀  ♂  

Circa 75% 

75%: 

Dairy-beef 

crossbred cattle = 

more efficient 

meat production 

Sexed semen breeding practice 

Dairy cow Dairy cow 



 Efficiency = low carbon = profit 



 Room for further improvement 

Role for 
research 

Role for KT 



 The Carbon Navigator 

How can we maximise the adoption of 

“green” measures? 

http://www.google.ie/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=fuUzIpXvviNnCM&tbnid=DztLOs7a18RcHM:&ved=0CAUQjRw&url=http://www.teagasc.ie/events/hoifregform.aspx&ei=XtrNUtSZBbTb7Aaj_IHIDw&bvm=bv.59026428,d.ZGU&psig=AFQjCNEqIrobUqrYQrmyNwYwabV8kJ42wQ&ust=1389308866906395


 The Carbon Navigator 

Principles: 

 

• Practical language: 

Carbon dioxide, methane, nitrous oxide, mitigation, emission coefficient, … 

Grazing season length, nitrogen fertiliser rates, etc… 

 

• Carbon reduction = cost reduction 

Carbon Navigator specifies potential € savings 

 

 



 The Carbon Navigator 

Principles (cont’d): 

 

• Each farm is unique – which measures are most appropriate 

on my farm? 

 

• “Comparing like with like”: benchmark my farm only against 

similar farms, on similar soils, in my region. 

 

• “Distance to target”: how far have I progressed in reducing 

my emissions? 

 

 

 



 Distance to target 

Carbon - footprint 

Biophysical 

minimum footprint 

Distance to target 







Roll-out 2014 



Policy outcomes 

 

Min of Env 2050 report 

 

• Need to expand our ambition… 

 

• Need more than flat-lining 

emissions? 

 

 

 

 

Min of Env 2020 report 

 

 

 

 

 

 

 

 

 

• MACC accepted as basis for vision 

and target for 2020 

Why is it so difficult to further 
reduce agricultural emissions? 

 
Three reasons! 



CH4 

N2O 

CH4 

N2O 

CO2 

CO2 

CO2 

 Reason 3: Emissions v. offsetting 

CO2 

NH3 

NH3 

NO3 



Policy outcomes 

 

Min of Env 2050 report 

 

• Need to expand our ambition… 

 

• Why is it so difficult to achieve further 

reductions in agricultural emissions? 

 

• “Thinking for ourselves”: 

beyond IPCC metrics 

 

• New concept: 

C-neutral agriculture 

 

 

Min of Env 2020 report 

 

 

 

 

 

 

 

 

 

• MACC accepted as basis for 

vision and target for 2020 



CH4 

N2O 

CH4 

N2O 

CO2 

CO2 

CO2 

 What does carbon neutrality mean? 

CO2 

NH3 

NH3 

NO3 



 Teagasc GHG Working Group 

2011: “now” 2012: 2020 2013: 2050 

http://www.teagasc.ie/publications/ 



 Pathways towards C-neutrality 

We assessed 5 pathways: 

- A: Increased offsetting (through forestry) 

- B: Advanced mitigation 

- C: Fossil fuel displacement through bioenergy 

- D: Constrained production 

- E: Residual emissions 

 

Extreme scenarios in isolation: 

- Potential 

- Obstacles 



Conclusions 

• ‘Mosaic of solutions’ likely to achieve more than single pathways 

 

• Early start (“now”) essential to achieve progress by 2050 

 

• Full carbon-neutrality unlikely to be achievable ≠complacency 

Use C-neutrality as a ‘horizon point’ 

 

• Potential conflict with other aspects of sustainability (e.g. GMO, 

biodiversity, animal welfare) 

= hard choices required 

 

• The concept of C-Neutrality diversifies the menu of options 

 



Developments… 


