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Context
• Ireland’s 2021 Climate Bill will set a legally-binding target to reduce all greenhouse-gas (GHG) emission by 

51% relative to a 2018 baseline. Agriculture has a 34% share of overall GHGs. Provisions in the Bill related to 
how the government is to set sectoral decarbonisation ranges impact how agriculture should be treated, 
including:
• the need to promote sustainable development and restore, and protect, biodiversity;
• the risk of substantial and unreasonable carbon leakage as a consequence of measures implemented by the State 

to pursue the national climate objective
• the special economic and social role of agriculture including with regard to the distinct characteristics of biogenic 

methane;

• This analysis:
• Compares Ireland’s overall mitigation target and share of agriculture emissions against other countries
• Analyses the impact of different levels of abatement for energy and agriculture, including

1) Consistency with modelled scenarios of the IPCC which meet the Paris Agreement goal of limiting warming to 1.5C
2) Impact on the cost of mitigation for the energy system under different scenarios

• Discusses the implications of carbon leakage
• Compares Ireland’s context and mitigation ambition to New Zealand’s
• Outlines the role of methane and the food system in global warming and mitigation pathways consistent with the 

Paris Agreement
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Ireland has one of the most ambitious 2030 decarbonisation targets in the world

Ireland’s high share of emissions from agriculture make achieving this target even more challenging

Agriculture share of total GHGs, 2018

Excluding LULUCF emissions

New Zealand targets a 10% 
reduction on 2017 methane 
by 2030 and ~40% reduction 
in emissions of other gases

Ireland’s 2030 target relative 
to 1990 is not world-leading 
because of lower emissions 
reductions in the past
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National methane targets?

Reference 
emissions

in 2010 
(ktCH4)

Methane 2050 (ktCH4) Non-used biogenic CH4 quota 2050 
(ktCH4)

GDP
Grand-

parenting
Population Protein GDP

Grand-
parenting

Population
Prot
ein

Brazil 13.5
11.9 9.1 2.6 3.6

NA(-11%) (-33%) (-81%) (-73%)

France 1.8
0.4 1.2 0.9 1.2

NA(-80%) (-33%) (-28%) (-31%)

India 19.4
13.9 10.3 12.3 8.0

4.4 2.7 3.9 0.9(-28%) (-47%) (-26%) (-59%)

Ireland 0.6
0.4 0.4 0.06 0.2

NA(-30%) (-35%) (-79%) (-58%)

• Logic of treating methane separately invokes question of what is Ireland’s “fair share” of the global effort in reducing methane
emissions. Modelled scenarios by the IPCC imply that globally, methane emissions from agriculture need to fall by 11-30% by 2030, 
and 24-47% by 2050 (slide 6). 

• To align Ireland’s climate action with a Paris Agreement carbon budget, McMulllin and Price, 2020 found reductions in CH4 and N2O
of 50%, by 2050 relative to 2015, needed to limit overshoot and CO2 removal requirement, even if net zero CO2 earlier than 2050.

• A recently-published study (Prudhomme et al., 2021) shows how Ireland’s “fair share” of 2050 global methane emissions could vary 
under different national allocation approaches: mitigation effort proportionate to national GDP; equal % reduction across all
countries (“grand-parenting”; equal per capita emissions; emissions proportionate to (2010) protein production). It finds that 
Ireland’s “fair share” is 30-79% reduction on 2010 emissions.  
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IPCC Special Report on Limiting 
Global Warming to 1.5C (SR1.5)

Modelled pathways in SR1.5 show different ways of meeting the global Paris 
Agreement goals depending on speed of mitigation, relative effort between 
gases, level of temperature overshoot and negative emissions late in century

• The interquartile range of emissions reductions in these pathways with 
little or no overshoot of the temperature target:
• -11-30% for methane from agriculture between 2010-30 globally

• Irish methane emissions rose by 20% between 2010-18 
è Coming into this range in Ireland would require a fall of     -
24-39% between 2018-30. This compares with a 10% reduction 
targeted in the Agri-food strategy. 

• The same study shows a required fall of -40-58% for CO2
è -33-52% for Ireland, 2018-30

• Emissions from AFLOU are net-zero by around 2030

• These pathways are illustrated for Ireland against different scenarios 
which would meet the national 2030 target on the next slide.

• However, these are global average ranges. Deciding what the 
appropriate targets should be for Ireland are normative and IPCC 
scenarios are not designed to be country-prescriptive. 

• However, for the same temperature impact, less or later effort in 
reducing any one gas requires more immediate mitigation in others 
and/or more negative emissions 6



Benchmarking Irish GHG emissions against IPCC 
SR1.5 scenarios

-55%
-51%

-40%
-33%
-25%
-19%

 -

 5

 10

 15

2010 2018 2030

M
tC

O
2e

Mitigation scenarios for CH4 from agriculture

SR1.5 range (-11-33% between 2010-30)
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SR1.5 range (-40-58% between 2010-30)

CO2 (historic)

Each scenario reaches the target of a 51% reduction in overall GHGs by 2030 relative to 2018 with 
different abatement levels in agriculture and energy. For example, in scenario F, where agriculture 
reduces by 19%, energy emissions would need to reduce by 69%; both scenarios are outside the grey 
range. 
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Exploring the balance of mitigation effort between 
agriculture and energy 
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The Marginal Abatement Cost represents the estimated cost of mitigating the most 
expensive tonne of CO2 in each scenario for the energy sector. Source: TIMES-Ireland Model

Agri-51%
Energy-51%

Agri-40%
Energy-57%

Agri-33%
Energy-61%

Agri-25%
Energy-65%

Core
“BAU” energy demands, no bioenergy imports, no 
power-CCS available in 2030, no H2 import, 18 GW 

VAR-RE, up to 4-times 2018 domestic bioenergy
€717 €1699 €1970 >€2,000

Bio-Imp Bioenergy imports increase (up to 3 times 2018 
levels by 2030) €696 €1384 €1915 >€2,000

Early-CCS 400 MW CCS available from 2027, maximum 
growth at 20% per year €661 €1188 €1724 €1903

H2-Import Green liquid hydrogen imports allowed €655 €1189 €1805 >€2,000

High-REN Increased renewable electricity potential in 2030: 
Up to 20 GW wind, 5 GW solar €682 €1334 €1601 €1780

Low Energy 
Demand

Decoupling energy service demands: mobility 
shifting; dematerialisation; heating €234 €473 €728 €1164

Low-Bio Domestic bioenergy availability limited to double 
2018 >€2,000 >€2,000 >€2,000 >€2,000

Low levels of ambition in agriculture abatement would make 
energy system decarbonisation extraordinarily challenging

2030 Estimated Marginal Abatement Cost for the energy system
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https://tim-review1.netlify.app/documentation


Explore detailed results for 37 scenarios
https://11-05-2021--meet-tim.netlify.app full report forthcoming
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Emissions leakage
• Claim is that Irish agriculture should not be asked to reduce herd numbers because it would lead to increase in global emissions
• For any traded commodity, there will be emissions leakage assuming demand (the curve, not the quantity demanded!) remains 

unchanged, it will be high for Irish beef and dairy
• Its almost an article of faith that Irish (dairy) production has lowest global emissions intensity per kg output and thus herd 

reduction must increase global emissions through simple substitution
• But impact of more stringent climate policy on global emissions is more complex and is mediated through a number of channels.
• Studies differ in conclusions on Ireland’s GHG efficiency depending on scope and design (CCAC, 2019). EPA recalculation of annual 

per-dairy cow CH4 and N-excreted do not indicate any substantial improvement in GHG efficiency since 2010 but large increases in 
total dairy emissions.

• Demand effect – lower production will lead to higher prices, thus fall in consumption
• Reduction in emissions likely to be small due to low price elasticities of demand for ASFs

• Production switching effect – Irish beef and dairy production is relatively GHG efficient but so are many competitors that might
replace Irish production
• Differences in emissions intensity within countries as important as differences with competitor countries. Less productive (higher emissions) 

animals would be taken out of production first. Expansion in third countries would involve more efficient (lower emissions) animals, so working 
with national averages can be misleading.

• There will be instances where emissions intensity of substitute production are higher than in Ireland (think expansion of Nigerian local 
production if reduced Irish powder exports) but modelling studies do not suggest an overall increase in global emissions (next slide)

• Climate policy design
• Emissions are the product of activity levels and emission factors, where emissions factors are a function of technology and management. 

Alternative technologies can be available but imply higher cost. Setting an emissions reduction target will always imply a reduction in activity. 
However, the production impacts are significantly reduced when subsidies are paid for mitigation technologies. Farmers then prefer to adopt 
the more expensive technologies rather than reduce activity. Significant subsidy support will be available in Ireland.
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Insights from EU level modelling
JRC EcAMPA 2 study (Perez-Dominquez et al, 2016)

• JRC study modelled mitigation targets of 15%, 20% and 25% reductions for agriculture in 2030
• Distributed across MSs on cost-effective basis (modelled by applying uniform tax on methane and N2O emissions) so Irish 

abatement for 20% scenario was -15.2%.
• Most leakage occurred due to increase in beef cattle production in Rest of World.

• Subsidising mitigation technologies reduces the impact on EU production and reduces leakage rates (by around 10 percentage 
points).

• At EU level, a 20% abatement target for agriculture was estimated to reduce 
• EU cattle numbers by 16% (production by 9%) on cost-effective basis, and EU dairy herd by -3.4% (production -2.0%). 
• Corresponding Irish figures are reduction in beef herd size of -8.8% (production -7.5%) and dairy herd -3.3% (production +0.4%).

• Emission leakage is a function of the stringency of the mitigation target
• The leakage rate is the share of abated emissions in EU which are displaced elsewhere
• EU study found leakage rate of 23% for 15% target, 29% for 20% target and 35% for 25% target

• EcAMPA study does not present leakage rates by commodity or by country. Ireland with higher dependence on beef and dairy 
might be expected to experience higher leakage rate. However, much of the EU leakage rate already driven by the reductions in
livestock numbers as crop production is much less affected. The mitigation technologies included in the EcAMPA model may also 
be less relevant to Irish grass-based and small farm structure.

• Takeaway message: Scaling down these EU-level results to Ireland must be done with caution. Reduction in beef herd of 16% 
and dairy herd by 3% (in context of other reductions at EU level) associated with leakage factor of 29%. Higher ambition would 
raise leakage factor and Ireland may be less able to rely on mitigation technologies than livestock producers elsewhere in EU. 
Subsidising mitigation technologies will reduce leakage rate. Leakage rates unlikely to be above 100% based on assumptions of
this model 12



Additional emissions leakage arguments
• The policy incentive effect – impact of Ireland’s behaviour on the climate policies of other countries

• Paris Agreement strategy is based on countries agreeing to ramp up their levels of climate ambition at five-yearly intervals
• If Ireland, as one of the world’s richest countries but with an emissions profile similar to many developing countries, fails to

meet the PA climate goals, this sends a signal to other countries that they need not make an effort
• Conversely, if Ireland succeeds in meeting its climate goals, this can encourage other countries to make more ambitious 

reduction pledges, which is a further offset to the potential leakage in emissions
• This ramping-up mechanism is fragile, it is not mandatory, but experience since 2015 suggests that it does work (see, e.g., 

pledges made by countries at Leaders’ Summit on Climate) and will be an important mechanism in mitigating emissions 
leakage

• Technology development and transfer effect
• Increased technology transfer to improve production efficiency and lower emissions intensities in third countries will 

reduce emissions leakage (Perez-Dominquez et al, 2016)
• The heavy lifting on this will be done by climate finance, but there is a link with climate action in Ireland
• More stringent climate action will incentivise farmers, researchers, processors and input suppliers to innovate on 

technologies that can reduce emissions, increasing the stock of emissions-reducing technologies available for transfer
• Ireland alone is obviously a small player but very specialised in grassland/animal research so could have potential longer-

term significance

• Summary
• Evidence is lacking to support the claim that ambitious efforts to reduce Irish agricultural emissions would increase global 

emissions 
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Comparison between New Zealand & Ireland
• Ireland frequently looks to New Zealand for its climate mitigation efforts, given similarities in geography and economy. Both countries are 

among the top-five countries in the world for per-capita emissions of methane from agriculture due to large beef, dairy and lamb exports. 
However, a number of differences should be noted:

• New Zealand has adopted a target for methane of reducing by 10% on 2017 levels by 2030 and by 24-47% by 2050. Methane emissions in 
NZ have been relatively stable since 2010 and meeting this target requires reductions of 0.7% per year between 2018-2030.

• Furthermore, the NZ Climate Change Commission issued a draft recommendation to government to increase the 2030 methane reduction
target to 13%, within the IPCC SR1.5 range of a fall in methane of 11-30% between 2010 and 2030. On being requested to consider what 
the appropriate methane mitigation target should be, they note there is no reason to anticipate that [New Zealand] would be expected to 
contribute less that then middle of the IPCC range for reductions of biogenic methane (final advice to be published June 9th 2021)

• In contrast, Irish methane emissions have been growing at 2.3% annually (2010-18), indeed at a faster rate that was projected by the EPA, 
as efficiency gains have failed to offset growing production, and are projected to continue growth under existing measures.

• Furthermore, New Zealand has nearly four-times the land area of Ireland and LULUCF in NZ is a very substantial carbon sink, -23 Mt CO2, 
75% of total agriculture emissions. One-third of its land area is legally protected for conserving biodiversity, and the large share of natural 
forests and wetlands have large potential to absorb carbon and enhance biodiversity. 40% of total land area is for agriculture. 

• In contrast, in Ireland land is a net carbon source of 4 Mt CO2 annually, mainly due to drained grassland on organic soil and low forest cover, 
adding over 20% to Ireland’s agriculture emissions if accounted for on an AFLOU AFOLU basis. 66% of land area is used for agriculture, the 
vast majority of which is for feeding livestock. 

• New Zealand has invested heavily in research and has developed strong policies setting out GHG limits for farming. By 2022, all farms will 
be subject to GHG accounting; by 2024 each farm to have a written mitigation plan and GHG pricing is to be introduced by 2025.

• Finally, while both countries have comparable levels per-capita emissions from electricity, heat and transport, the countries’ energy 
systems differ in several respects: Firstly, Ireland’s 2030 GHG abatement target is more ambitious (51%, compared with a 28% overall target 
for NZ, which encompasses a reduction in non-methane gases by 40% by 2030). Secondly, New Zealand’s renewable resource is far greater, 
with abundant hydro, geothermal, wind and biomass resources: electricity is already at an 82% renewable share, and thus the mitigation 
target will be easier to meet. 14

https://www.climatecommission.govt.nz/get-involved/consultation/


Agriculture and land use 
• Looking beyond 2030, the National Climate Objective of “climate neutral economy” will require AFOLU (Agriculture, Forestry and 

Other Land Use) sector to be a net sink in 2050 (negative emissions)

• Currently (2019 inventory data), the AFOLU sector is a very significant emissions source, comprising:
• 21.14 Mt CO2e emissions from agriculture   
• 7.82 Mt CO2e emissions from LULUCF, largely from drained organic soils (needs to be a sink post 2050 for climate neutrality!)

• Ireland faces a huge challenge to bring AFOLU sector to balance, yet alone a strong enough sink to offset residual emissions 
elsewhere in economy

• Ireland's milk output is growing (c. 3.8% in 2020), beef animals very slowly declining.

• The current policy of “herd stabilization” risks creating a huge shortfall in mitigation and offsetting efforts vis-à-vis 2050 objective
• What happens when the can reaches the end of the road? RISK of more costly delayed transition. Already time lost?
• What opportunities for mitigation and diversification are missed?
• What if technology or measures fail to achieve anticipated mitigation?

• Need for carbon neutral (or better) by 2050 requires LULUCF to become a substantial sink in 28 years! 

• Meeting a society-wide goal “consistent” with Paris Article 2 temperature target and equitable implementation likely requires a 
substantial negative AFOLU carbon budget to enable Energy transition feasibility without over-reliance on costly negative emissions.

• Implies strong action on: (i) mitigation of agriculture emissions; (ii) rewetting of organic soils; (iii) enhancing forest sink (afforestation 
& harvest management)   
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Shape of AFOLU climate neutrality 2050: 
afforestation rates 

• Very preliminary estimates based on 
forest (70:30 conifer:broadleaf split) & 
conservation forest (30:70 
conifer:broadleaf split) - right

• If agriculture emissions reduced by 
25%, and all organic soils rewetted, 
annual planting rate 2025-2050 needed 
to achieve climate neutrality in 2050:

• 34-45 kha/yr based GWP100 (AR5)
• 12-16 kha/yr to offset N2O & CO2

emissions only (i.e. separate methane 
target). Data not shown.

• Highly sensitive to forest type, and how 
methane is treated.

• These numbers exclude post-harvest 
mitigation and offset needed for other 
sectors…. 
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Long-term offsets for climate neutrality 
• Need to maintain forest carbon sink beyond 2050 (Paris Agreement requires balance between emissions & removals in 

second half of current century) 
• Not many options!
• Combinations of land use & technologies

• Interaction of forestry plus technology could play a crucial role. Recent evidence shows commercial forestry can deliver 
long-term mitigation (100+ yrs) via downstream C sink in wood products, carbon capture & storage (CCS)  & ongoing 
substitution effects (even in a decarbonised economy)

• Urgent need for long-term forest modelling based on future wood value chains (inter-sectoral analysis to include (avoided) 
concrete and energy emissions, plus bioenergy carbon capture & storage) 

Forster et al. (2021). Nature Communications, accepted June 20210

Confidential: expected release 
c.28.6.2021

Forestry “buys” several decades for CCS and 
other technologies/industries to develop
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AFOLU actions
• Climate neutrality targets require strong actions in AFOLU sector:

• Rewetting >300 kha drained organic soils + >70 kha drained bogs
• Afforestation of 12-45 kha/yr 2025 to 2050 (= 0.35 to 1.3 million ha by 2050)
• Strongly depends on how methane is treated
• Areas also needed for conservation and bioenergy: at least 15-40% less land available for agriculture by 2050
• Does this come out of low profitability beef & sheep production? Or does some of it come out of dairy systems to distribute land uses 

and nutrient leakage?  
• Consideration of food security important, and could play a role in separate methane targets

• But Ireland’s “fair share” still likely to somewhere between 30 and 80% lower than current emissions
• Technology may reduce bovine methane emissions significantly, but unproven, especially in pasture-based systems.
• In terms of global food security: ‘Continuing on the present path is not an option, because, if animal protein consumption is not 

reduced voluntarily, a transition toward less animal protein is likely to be brought about by rising prices, which will hurt the poor and 
increase world hunger.’ (Aiking, 2014)

• Very high levels of specialisation in dairy (& beef) production carries risks 
• High potential for efficient milk & beef production in other countries, including those where it could contribute directly to food 

security (and that may benefit from a “fair share” of global methane budget)   
• “Sustainable” marketing may increasingly be required for export market: previous comparative low GHG intensities for Irish milk 

excluded land “carbon opportunity cost”. Recent comparisons place Ireland in higher emission-intensity tier of milk producers! 
https://www.wri.org/research/comparing-life-cycle-greenhouse-gas-emissions-dairy-and-pork-systems-across-countries

• Diversification carries opportunities
• Bio-based industries growing
• Carbon storage, bio-material manufacture and bioenergy will be economically important activities (unless climate change 

disappears!) Forestry & grass biorefining opportunities… 
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Methane emissions and food 
systems in a global context
To shorten

19



Methane concentrations in the atmosphere are nearly 
two-and-a-half times higher than pre-industrial levels

Methane concentrations in the 
atmosphere are far outside the range 
of anything seen in the past 800,000 
years as recovered from Greenland 

and Antarctic ice cores

Atmospheric CO2 concentrations are 
50% higher than in the pre-industrial 

era. 

Source: BoM/CSIRO/AAD 20

https://blog.csiro.au/emissions-of-methane-are-rising/


Methane emissions from agriculture and fossil fuels are accelerating, 
consistent with a rise in global temperatures of 3-4℃ this century 

https://gml.noaa.gov/ccgg/trends_ch4/

• Methane emissions causing this increase in atmospheric 
concentrations are caused by:
• agriculture and waste, particularly emissions from 

ruminant animals, manure, landfills, and rice farming
• the production and use of fossil fuels, mainly from the 

oil and gas industry, followed by coal mining
• biomass burning, from wood burning for heating, 

bushfires and burning biofuels. 
https://iopscience.iop.org/article/10.1088/1748-9326/ab9ed2t

• Since 2012, global CH4 emissions have been tracking the 
warmest IPCC scenarios https://essd.copernicus.org/articles/12/1561/2020/
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IPCC SR 1.5 Figure SPM.3a

To meet the Paris Agreement goals, early and steep 
cuts in CO2 and non-CO2 gasses are necessary 
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Methane emissions and global warming
• A flat methane emissions profile would make it almost impossible to achieve 1.5℃

• If global emissions of non-CO2 gases (mainly methane and nitrous oxide) are only stabilised, CO2 emissions 
would need to reach net-zero by 2040

• Aggressively cutting non-CO2 emissions gives another 15-years to reach net-zero CO2 IPCC SR1.5 Figure SPM1

• Early methane mitigation is more valuable than later https://doi.org/10.1088/1748-9326/aab89c

• There is little difference in warming impact between biogenic and fossil methane, the 
important point is to reduce all methane emissions affected by human choices.
• Biogenic methane has a 6% lower warming impact than fossil methane over 100 years, and only 1% lower 

over 20 years. 
• Oxidised biogenic methane releases a carbon molecule from the active component of the carbon cycle into 

the system, thus the CO2 molecule is ‘accounted for’ differently. 
• This leads to a slight reduction in the GWP metrics

• In GWP100, 28 for biogenic, 30 for fossil
• In GWP20, 84 for biogenic, 85 for fossil (, excluding carbon cycle feedbacks, IPCC WG1AR5_Chapter8, Table 8A.1 p731)

• Reducing methane emissions would have significant co-benefits for human health, air quality 
and ecosystems beyond the climate impact https://ehp.niehs.nih.gov/doi/full/10.1289/ehp.1104301
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https://www.ipcc.ch/sr15/graphics/
https://doi.org/10.1088/1748-9326/aab89c
https://www.ipcc.ch/report/ar5/wg1/anthropogenic-and-natural-radiative-forcing/
https://ehp.niehs.nih.gov/doi/full/10.1289/ehp.1104301


Beef and dairy have much larger GHG and land 
footprints than protein from other sources

• The global food system is a major source of GHG emissions, 
emitting ~30% of the global total Clark et al., Science 370, 705–708 (2020)

• 30% of this is directly from livestock and manure management; 
the remainder is from crops (human and animal feed), land use 
(cultivation of organic soils and land-use change) and supply 
chain (transport, food processing and packaging)

• Half of the world’s habitable area is used for agriculture
• The land footprint (in m2 per calorie or per gram of protein) of 

beef and lamb is more than 10-times the level of other meats, 
and ~25-50-times greater than legumes

• Livestock are responsible for more GHG emissions than all 
other food sources. Emissions are caused by feed production, 
enteric fermentation, animal waste, land-use change and 
livestock transport and processing. Some estimates indicate 
that livestock supply chains could account for 14.5% of global 
anthropogenic greenhouse gas emissions. Cattle (beef, milk) 
are responsible for about two-thirds of that total, largely due 
to methane emissions resulting from rumen fermentation. 
(IPCC.SR1.5.p327)

https://ourworldindata.org/environmental-impacts-of-food24

https://science.sciencemag.org/content/370/6517/705
https://ourworldindata.org/environmental-impacts-of-food


Business-as-usual food system emissions could preclude 
achievement of the Paris Agreement goals

• Even if global non-food emissions are immediately 
halted, status-quo food system emissions would put 
the Paris Agreement targets out of reach

• Meeting the 1.5°C target requires rapid and ambitious 
changes to food systems as well as to all nonfood 
sectors. 

• The 2°C target could be achieved with less-ambitious 
changes to food systems, but only if fossil fuel and 
other nonfood emissions are eliminated soon.

• A combination of efficiency and lifestyle measures can 
reverse this; a shift to plant-rich diets is the most 
effective single measure

• Food system changes that reduce GHGs offer 
additional benefits and progress towards SDG targets, 
including reduced pollution, decreasing land-use 
emissions, improving biodiversity and improving 
human health through dietary changes

Clark et al., Science 370, 705–708 (2020) 25
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Dietary change: Feeding the world the same diet as the average Irish 
person, all of the world’s habitable land would be needed

Source: https://ourworldindata.org/grapher/dietary-land-use-vs-beef-consumption

Methane emissions in 1.5°C pathways are 
reduced through improved agricultural 
management (e.g., improved management of 
water in rice production, manure and herds, and 
better livestock quality through breeding and 
improved feeding practices) as well as dietary 
shifts away from emissions-intensive livestock 
products…

Residual agricultural emissions can be further 
reduced by limiting demand for GHG-intensive 
foods through shifts to healthier and more 
sustainable diets and reductions in food waste
(IPCC SR1.5 p147)
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• Fast and ambitious methane mitigation is one of the best strategies available today to 
deliver immediate and long-lasting multiple benefits for climate, agriculture, human and 
ecosystem health.

• Agriculture: existing targeted measures could reduce methane emissions from  the 
agricultural sector by around 30 Mt/yr by 2030. Methane emissions from rice cultivation could 
be reduced by 6–9 Mt/yr. The targeted mitigation potentials from livestock are less consistent, 
ranging from 4–42 Mt/yr. Average cost estimates vary across the available analyses. 
Behavioural change measures and innovative policies are particularly important to prevent 
emissions from agriculture, given the limited potential to address the sector’s methane 
emissions through technological measures. Three behavioural changes, reducing food waste 
and loss, improving livestock management, and the adoption of healthy diets (vegetarian or 
with a lower meat and dairy content) could reduce methane emissions by 65–80 Mt/yr over 
the next few decades.

o [PP] Suggest noting that the GMA's technical focus does not assess the importance of policy change in directing agricultural 
emissions mitigation, or the opposite, aggravation.

• Agriculture in Ireland is a case study of climate mitigation policy vs. no climate mitigation policy impact: prior to 2010 agri emissions 
reduction due to EU policies of milk quota and beef+sheep extensification; after 2010, emissions increases due to IE agri expansion 
policy for economic gain without caps on N usage (fertiliser and feed) into ruminant production
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IPCC SR1.5, Figure 2.24

IPCC SR1.5 Chapter 2
• In modelled pathways meeting 1.5C 

with limited overshoot, 2-30% of 
global pasture land is converted into 
energy crops and reforested by 2050

• Changes to AFLOU are driven by 
demand changes (including dietary 
preferences and food waste), 
efficiency of production and policy 
assumptions.

• Even within existing livestock 
production systems, a transition from 
more extensive to more productive 
systems bears substantial GHG 
abatement potential, enhancing 
terrestrial carbon stocks via land 
restoration and improved forest and 
farmland management

Reduction in global agriculture land footprint is needed to make way 
for forests and energy crops to meet climate and biodiversity goals –

IPCC assessment
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Conclusions
• Ireland is one of the top-5 countries in the world for per-capita emissions of methane from agriculture, and emissions rose by 

20% between 2010 & 2018. 

• A business-as-usual pathway for the global food system would prevent the achievement of the Paris Agreement goals, even if 
fossil fuel emissions were rapidly phased out. 

• Early and rapid reductions in all GHGs, including methane, is needed to meet the Paris Agreement goals. A reduction in 
methane emissions is the single most powerful lever Ireland has in the near-term to play its part in limiting global warming 
and, as noted in the IPCC SR1.5, reductions in methane have strong societal co-benefits. 

• Proposed measures to reduce Irish agricultural impacts focus on reducing ammonia and nitrous oxide emissions, but these may 
well be inadequate to reduce methane as substantially as is required as CH4 emissions are strongly coupled to production.

• In contrast, the status quo for Irish agriculture will see a rise in methane and nitrous oxide emissions, while land-use will still be 
a net carbon emitter. As well as being incompatible with climate targets, this would create numerous risks, including the risk of 
litigation and stranded assets, reputational risk for the industry and the risk of the sector relying on a narrow range of 
products.

• Unless the existing mitigation target for agriculture is increased significantly, it will be impossible to meet the overall target of 
reducing GHGs by 51% by 2030: the required energy sector transition would be too rapid and costly.

• While some carbon leakage is likely to occur with a reduction in Irish beef and dairy exports, global emissions would still 
decline in absolute numbers. Research is needed to understand the potential level of carbon leakage and how to minimise the 
level: strengthening international institutions and focussing on addressing the most carbon-intensive activities first would 
protect against grater carbon leakage.
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Proposals
• Ireland needs to prepare for a sustainable transition for food and land systems, and indeed to develop a common 

understanding of what a sustainable transition would entail. This needs widespread understanding and policy and 
public buy-in to prepare for a just transition for farmers and other workers in the food industry. The development of 
policies will be key to achieving this. We propose a number of preliminary suggestions:
• Set up an independent task force with scientific and just-transition expertise to develop a coherent sustainable and just 

transition plan for farming and land-use consistent with meeting the Paris Agreement temperature targets equitably.
• Conduct review of national research capacity should be undertaken to support the national climate objective, a carbon-

neutral food and land system by 2050, and to facilitate substantial absolute reductions in the agriculture sector’s GHGs by 
2030

• Consider following the approach of New Zealand, where on-farm GHG monitoring will be in place by 2023 with a written 
mitigation plan for each farm by 2024, and a pricing or cap-and-trade scheme to be in place for 2025. 

• Increase regulation and enforcement of agricultural nitrogen inputs (as in Denmark) to ensure reductions in total nitrogen 
usage and reductions in local air and water pollution to meet air pollutant Emissions Ceilings and Water Framework targets 
far earlier than under current "additional measures".

• We also note the recommendations of the Citizens’ Assembly: 
• 89% of the Members recommended that there should be a tax on greenhouse gas (GHG) emissions from agriculture. There 

should be rewards for the farmer for land management that sequesters carbon. Any resulting revenue should be reinvested 
to support climate friendly agricultural practices.

• 99 % of the Members recommended that the State should review, and revise supports for land use diversification with 
attention to supports for planting forests and encouraging organic farming.
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Additional reading

• Dr Hannah Daly & Dr Paul Deane, Sunday Business Post, 27th April, 2021
• Prof. Peter Thorne, RTE Brainstorms: Why methane matters so much in climate change planning Feb 

2019
• Climate Change Advisory Council, 2019: Working Paper on Mitigation from Agriculture and Land Use
• Blog from Alan Matthews on carbon leakage: http://capreform.eu/climate-policy-in-agriculture-and-

carbon-leakage/
• McMullin and Price 2020 Ch. 7 in EPA Report 352 Synthesis of Literature and Preliminary Modelling 

Relevant to Society-wide Scenarios for Effective Climate Change Mitigation in Ireland
• McMullin et al. 2020 EPA Report 354 IE-NETs: Investigating the Potential for Negative Emissions 

Technologies (NETs) in Ireland
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https://www.businesspost.ie/climate-environment/comment-farming-cannot-be-left-off-the-hook-when-it-comes-to-climate-action-ec7932b7
https://www.rte.ie/brainstorm/2019/0213/1029274-why-methane-matters-so-much-in-climate-change-planning/
https://www.climatecouncil.ie/media/climatechangeadvisorycouncil/Working%20Paper%20on%20Agriculture%20and%20Land%20Use.pdf
http://capreform.eu/climate-policy-in-agriculture-and-carbon-leakage/
http://doras.dcu.ie/25144/1/SSECCM-TR-2018-CCRP-DS.14_Final%20Technical%20Report.pdf
https://www.epa.ie/publications/research/climate-change/Research_Report_354.pdf

