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Agriculture is the largest contributor to Ireland’s greenhouse gas emissions profile. Methane emissions 
from enteric fermentation in the cow’s stomach (i.e., rumen) account for ~60% of all Irish agricultural 
emissions. Accurately quantifying methane emissions from enteric fermentation is essential for 
policymakers to make informed decisions on national mitigation strategies. Since 2006, however, the 
dairy sector in Ireland has used an Intergovernmental Panel on Climate Change tier two model - this 
approach estimates animal energy intake based on energetic requirements for milk production, 
maintenance, pregnancy and bodyweight change, which is then multiplied by an internationally-derived 
methane conversion factor to estimate the quantity of methane produced per cow. However, the 
Intergovernmental Panel on Climate Change favours the use of country-specific methane conversion 
factors. Generating Irish specific methane conversion factors was, therefore, the motivation for this study. 

The quantity of greenhouse gases emitted from Irish agriculture is 

typically calculated using established mathematical models.  This 

case study developed Ireland-specific enteric methane conversion 

factors for dairy cows meaning that data used to calculate methane 

emissions are based on real Irish enteric methane data. 

These new findings will be used in the Irish national greenhouse gas  

inventory and carbon footprint models. Outcomes and implications 

were compiled in a report submitted to the Environmental Protection 

Agency (EPA) for review. The case study demonstrated that:

• Enteric methane emissions from Irish dairy cows have been 

overestimated by 8–10% in the national inventory models. 

• The carbon footprint of milk produced in Ireland is 7% lower 

than originally thought.

This research programme was designed to generate 
extensive and robust performance and dairy cow 
enteric methane data across the full calendar year; 
this would encompass the full grazing season along 
with an indoor period during winter months. The 
resulting data were then used to generate seasonal 
methane conversion factors specific to Irish dairy 
cows. The end goal was to improve the granularity and 
applicability of the mathematical models used to 
calculate national dairy cow enteric methane 
emissions.



This case study has demonstrated that enteric methane emissions 
from Irish dairy cows are, on average, lower than what is calculated 
using the national inventory models. The data and information 
generated in this case study can be leveraged in the Irish national 
inventory model to improve its accuracy and relevance to Irish dairy 
production systems. The research has demonstrated a strong 
seasonal component to enteric methane emissions, with emissions 
lowest in the spring, increasing into the summer, and peaking in the 
autumn. These seasonal profiles, in themselves, have spawned 
additional scientific questions to investigate the drivers of these 
seasonal differences. The results and conclusions of this research 
have been summarised into a detailed report, which can be used to 
support updates to the national inventory models. There will be an 
8-10% reduction in the national enteric methane from dairy cows in 
the national inventory, in addition to a reduction in the reported 
carbon footprint of Irish dairy to the tune of 7% based on the results 
from this research.

 

The results of this research have been presented widely across a 
whole range of different stakeholder groups using different channels 
of communication. International research groups were consulted 
who confirmed similar trends across the seasons in methane 
emissions in grazing dairy cows in other countries. The findings of 
the study were used in a report to the Environmental Protection 
Agency to update the Irish national inventory on greenhouse gas 
emissions. 
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Comparison of measured methane and calculated methane in grazing dairy cows across spring, summer and autumn. 
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