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Executive Summary 
Dairy farming in New Zealand contributes to 25% of New Zealand’s total greenhouse gas 
emissions. On-farm practices and methods farmers are using, release a large amount of carbon 
dioxide (CO2) and methane (CH4) and nitrous oxide (N2O) emissions which are potent carbon 
dioxide equivalents (CO2e). These emissions need to be lowered significantly to meet the 
obligations of the Paris Agreement for New Zealand to have net-zero carbon emissions by 2050. 

Group 11 used two qualitative research methods: literature and case studies, to explore low-
carbon methods wherein Di Lucas may add to Integrated Farm Plans (IFPs). Data was retrieved 
from four New Zealand farms based in four regions: Hawkes Bay, Bay of Plenty, Canterbury, and 
Otago.  

On-farm viable solutions to reduce carbon emissions from dairy cows include optimising stock 
efficiency and stocking rates, anti-methanogenic 
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Results and Discussion 
Stock Emissions 
At an on-farm level, 99% of CH4 production is enterically made and 1% is from cow manure and 
effluent (Ledgard & Falconer, 2015). According to PGgRc (2019), enteric CH4 from livestock 
digestive systems is the most significant gas for the agricultural contribution (71.7%) and 
warming effect. Results obtained from the literature review denotes two main methods that are 
used to significantly reduce enterically rendered CH4 in cattle. These are low breeding techniques 
and implementing anti-methanogenic vaccinations (Pickering et al., 2015; Chellapandi et al., 
2018).  

Breeding techniques such as artificial insemination and selective breeding are becoming more 
practiced in New Zealand (Thorpe, 2009). The Livestock Improvement Corporation’s (LIC) sexed 
semen delivers a 90 percent efficiency rate of producing a female calf (Gullery, 2021). When this 
is used in a herd, it produces cattle with superior genotypes, allowing farmers to decrease 
stocking rates (Gullery, 2021). Additionally, selective breeding techniques count milk fatty acids, 
which can be used to predict CH4 phenotype traits in cattle (Kandel et al., 2018).  

Another mitigation method for enteric fermentation is the use of methanogenic vaccinations. 
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conducted in the Waikato region, this strategy can be implemented in other regions due to 
similar farm systems. 

In terms of interviews, it was found that there are various low-carbon stock feed options that 
farmers are currently using. Of these, the only viable approach that addressed the global warming 
and climate change crisis was regenerative agriculture (Regenerative Agriculture Initiative & The 
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Energy Consumption 
Main on-farm CO2 emissions come from energy use such as electricity, diesel, and petrol (Hamill 
& Stephenson, 2020). Machinery usage in New Zealand dairy farms is one of the largest energy-
consuming activities (Dew et al., 2021; Ilyas et al., 2020). This is due to the use of non-renewable 
energy: fossil fuels, in the form of petrol and diesel (Ilyas et al., 2019). Hence, machinery releases 
significant carbon emissions into the atmosphere. However, emissions that are associated with 
energy use on-farm are considered ‘lowest hanging fruit,’ which indicates that emissions can be 
significantly 
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are no longer excessive amounts contributing to denitrification. Very occasionally in poor 
growing seasons, high nitrogen seaweed fertiliser is applied. Seaweed is a good carbon sequester 
and is safe for cows to consume. Steiner noticed an increase of other crop species as ryegrass 
production decreased for six months after ceasing urea application.  

Planting of hedgerows of palatable stock species has also been a significant strategy to inset 
emissions and provide supplementary feed for stock and the community. On average, there are 
16 trees per hectare, which is nearly at net-zero emissions. Overall, Steiner has noticed a drastic 
increase in wildlife supported on his property. He hopes to be carbon neutral certified in the 
future.
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Conclusion 
This research found a variety of feasible options whereby farmers can implement to reduce 
carbon emissions on-farm. Farm modelling is a good place for many farmers to start, as it 
identifies areas for improvement and removes uncertainties of how change in practices may 
influence production in the future. Incorporating this into a farm plan will provide farmers with 
clear actionable targets that reflect their farm system, indicating the importance of Lucas’ work. 
Initial low carbon strategies should focus on stock efficiency and stock feed to reduce CH4 
emissions. Lowering the application of nitrogen fertiliser will reduce emissions, which can be 
facilitated by sowing regenerative pastures. Innovations such as anti-methanogenic vaccines and 
biodigesters will reduce emissions further in areas that are currently unattainable. Group 11 
believes that these methods should be heavily invested by both the government and other 
cooperative industries. Insetting strategies should be

K6<E4 1 Tf (1#) Tj ET Q q 0.24 0 0 0.24 12 589.92 cm BT 59.92 cm BT 50 0 0 50 727.9399 -252
Tm /TT12 1 Tf (!) Tj EET Q q 0.24 0 0 0.24 12 589.92 cm BT 50 0 0  -252 Tm
/14 BT 50 0 
 12 589.92
cm BT T Q q 0.24 0 0 0.2m /#
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