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Marginal Abatement Cost Curve 2023

What is the Marginal Abatement Cost Curve (MACC)

The Teagasc MACC 2023 identifies technical measures to reduce greenhouse gas (GHG) emissions across
Agriculture, Land-Use, Land-Use Change and Forestry (LULUCF), and Bioenergy. It provides a menu of
options that could be deployed to meet the policy targets. This factsheet will focus on the agricultural MACC.

The MACC includes three potential agricultural activity scenarios based on projected animal numbers to
2030 and two technical measure adoption rate pathways - adoption rates similar to previous MACC or a

very high level of adoption.

How to interpret MACC

Each bar represents a technology to help reduce greenhouse gas emissions

Technology colours: are methane, are nitrous oxide and the red refers to both gases.

The horizontal axis is the zero-cost baseline. Measures above the line impose a net cost; measures below
the line deliver net savings (negative cost).

The width of the bars shows the total potential emission reduction. The wider the bar the greater the

emissions reduction.
.P'mpaiﬁn‘?js?éi EXAMPLE

Acidification/ Slurry aeration
500 — Mineral soil Amendments «———— LESS
Carbon price drainage Feed Additives . [Pids n diet Increasing Dairy EBI is the
. |t ------------------- A - mqst c.:ost-ef'fec‘nve measure
' as indicated by the depth of
l the bar below the line.
500 — Digestate > Extended grazing However, reducing age of
g Reduc.ed'age Diversification impacts Methane finish is more impact‘ful from
% 1000 ] of finishing Fertiliser formulation Nitrous oxide an emissions perspective as it
' Reduced B Both reduces methane and nitrous
crude protein oxide emissions, as indicated
-1,500 — Liming v by the wider width of the bar.
L bt Clover & MSS U.sing feed add'itives .ha_s the
2000 : : : : : : : : : . highest potential emission
500 1,000 1,500 2,000 2500 2900 3,400 3,900 4,600 4,900 reduction but has a cost
Cumulative kt CO,eq associated (the bar is above
Agricultural MACC for the expected animal numbers (Scenario 1) with a high level of measure adoption (Pathway 2) for the horizontal aXiS)'
methane, nitrous oxide and both gases. The dashed line indicates a Carbon Price of €100 per tonne CO, eq.




Marginal Abatement Cost Curve 2023

Annual Emissions Reduction Potential (mt CO.,eq) of the MACC
Technologies (Total Reduction in 2023 = 4,857Mt)

Uptake Rates of Measures - 80% of total mitigation

Measures Adoption Rate Description of mitigation measure

N-reducing measures 30% (285,757 Reduction in total N
(liming, legumes, LESS) tonnes N by 2030

Fertiliser Formulation 100% Straight urea to protected urea
(Protected Urea, 95% CAN to protected urea
low-N compounds) 65% Nitrate-based to ammonium-based
compounds
Reduced Age of Finishing 3 months 3 month reduction in the average age of
finish for prime beef cattle
Feed Additives 50% Feed additive to dairy cows during grazing
65% Feed additive to cattle during housing
Diversification Impacts 137963 LU Displacement of animal numbers
(Destocking & Use of 3,500,000 m® Volume of digestate
Digestate)
Manure Management 40% dairy Slurry aeration or acidification
20% other

Just six measures - reducing chemical N, changing fertiliser type, reducing
age at finish, feed additives, diversification and manure management have
the potential to reduce emissions by 80%.

What should farmers and policy makers focus on first?

1. Achieving optimum soil pH and soil P/K status 1. Reduced age at finish - equivalent to a reduction of
average finishing age by 3 months.

2. Greater use of white and red clover

3. Better use of organic manures and the use of Low 2 L:‘Z;E;:Zg EBl could reduce absollite levels of

Emissions Slurry Spreading (LESS).
3. Feed additives - these still require a lot of research for

4. Achieving actions 1-3 will allow for significant
development and deployment.

reductions in use of chemical nitrogen fertiliser.

4. Diversification into organic farming, forestry or
particularly feedstock (grass) production for
biomethane production

5. Altering fertiliser formulation (switching from CAN to
protected urea).

6. Reduced crude protein in animal feed concentrates
will also contribute to decrease nitrogen loading in
soils.

5. Manure management, in terms of slurry additives and
aeration but also biomethane and extended grazing.

For further information check out:
https:/teagasc.ie/environment/climatecentre/publications/reports/marginalabatementcostcurve2023/

The Signpost Programme is a collaborative partnership of farmers, industry and State agencies, working together for climate action. For more information
please visit: I/T/ww.teggasc.ie/signposi . The Teagasc Climate Centre is a virtual centre to co-ordinate agricultural climate and biodiversity research and

innovation across Teagasc.
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