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Chapter 8: Climate Change and Irish
Agriculture
Food production is one of the largest contributors to climate
change. Agriculture directly contributes about 15–23% of all GHG
emissions, which is comparable to transportation. But when land
conversion and the wider downstream food system processes,
including food waste, are taken into account, the total contribution of food to emissions can be as high as 29%. Livestock alone
account for 12–19% of all GHG emissions.

tural GHG emissions by 63% and 70%, respectively”.

According to Greenpeace: “Animal agriculture accounted for 12 17% of the EU’s GHG emissions in 2013. Of these, 27% were
methane and 23% were nitrous oxide. Recent studies show that
halving the EU’s consumption of meat, dairy and eggs could cut EU
agricultural GHG emissions by 25 - 40%. Globally, going a step
further and adopting a vegetarian or vegan diet would cut agricul-

In Ireland Agriculture is the leading cause of climate change as
shown in the below diagram. Because only 1.5% of agricultural
land is used to produce crops for human consumption, meat and
dairy production are responsible for 32.67% of Ireland’s GHG
emissions as shown below.

The UN’s Intergovernmental Panel on Climate Change concluded
that “the potential to reduce GHG emissions through changes in
consumption was found to be substantially higher than that of
technical mitigation measures [such as improved cropland or livestock management]”.
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“Agricultural emissions are dominated by methane (CH4), which makes up 64% of agricultural emissions, 80% of which is attributable to cattle
and sheep enteric fermentation, with the remainder attributable to manure management in liquid manure systems. Nitrous oxide (N2O) from
fertiliser, manure and animal excreta directly onto pasture constitutes the vast bulk of the remaining emissions (30.7%), with minor CO2 emission sources associated with liming and urea application to land and fuel combustion.”

Sessile oak–woodrush woodland, Derrycrag Nature Reserve, Co. Galway, Dept of Agriculture.

The below FAO diagram shows a breakdown of these agricultural emissions. This shows that manure management produced 5.8 Mt and enteric fermentation produced 9.88 Mt. Cultivation of organic soils generated 2 Mt. This would include growing crops and also the planting of
grass pastures. Fertilisers are applied to grass and crops and generated 2.2 Mt. Assuming that emissions from cultivation of soils and fertilisers are across all agricultural land, then animal agriculture is responsible for 98.5% of these emissions or 4.14 Mt. Crop residues produced just
0.14 Mt.
Emissions from meat and dairy production produces 15.68 + 4.14 = 19.82 Mt or 99% of Ireland’s agricultural emissions.
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Source: FAOSTAT (Jan. 16, 2019)
It’s important to note that this does not include the emissions
from agricultural fossil fuels or any of the food sector fossil fuel
emissions beyond the farm gate. In 2017 an OECD Joint Working
Party on Agriculture and the Environment produced a report on
Improving Energy Efficiency in The Agro-Food Chain. This stated:
“FAO’s (2011) indicative estimates on energy consumed by the
agri-food sector and its components show that “globally, the agrifood sector accounts, directly and indirectly, for around 30% of
the world’s total end-use energy consumption – with more
than 70% consumed beyond the farm gate.” For Ireland this
would be an additional 12 Mt of GHG emissions. This includes
energy for refrigeration, transport, packaging, processing, retail,
and cooking. This also does not include the GHG emissions from
Food Waste. Globally a third of all food produced is wasted. Ireland also produces about 0.5 Mtonnes of animal based product
from slaughterhouses which is currently (2017) not even counted
as food waste.

Potential of GHG Emissions from Irish Agriculture, 2021-2030’:
“This study quantified the impact of mitigation on GHG emissions
from Ireland. As such, it complied with IPCC rules and accounted
for emissions arising within national boundaries. However, upstream emissions in terms of feed and fertiliser manufacture and
downstream emissions (transport, refrigeration) in intensive
livestock production (dairy, beef, pig meat) can account for 32%24% of total livestock emissions, with approximately 40% arising
from energy emissions and 60% from land-use emissions (Weiss
& Leip 2012)”.
“Similarly, under IPCC rules, the GHG and land-use impacts associated with soya production are not included in the GHG emission
of Irish agriculture, although emissions from soya meal production are circa. 800 kgCO2-e per tonne meal” (Sonesson et al.
2009).
The below Teagasc Diagram shows Ireland’s Agricultural GHG
emissions from 1990 and projected to 2030, without mitigation
(Blue) and with mitigation (Red).

According to the Teagasc Report ‘An Analysis of the Abatement

An Analysis of the Abatement Potential of GHG Emissions from Irish Agriculture, 2021-2030, Teagasc 2018
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According to the Teagasc Report, “Mitigation from land-use/landuse change and forestry (LULUCF) and energy will deliver further
reductions to non-ETS (Emissions Trading System) and/or total
national emissions across the commitment period. The mean
reduction from LULUCF is capped at 26.8 million tonnes CO 2-e for
2021- 2030 or a mean annualised reduction of 2.68 Mt CO2-e and
along with agricultural mitigation can deliver a 9.6% reduction on
2005 emissions. Further mitigation from energy/bioenergy will
deliver 1.37 Mt CO2-e to either non-ETS or ETS, depending on
where the energy displacement occurs (eg. electricity generation
or residential heating).” Without mitigation, Irish GHG (and ammonia) emissions are likely to increase mainly due to increased
dairy production. With all of these mitigation measures emissions
from agriculture will be reduced by only 15%.

legumes, which could potentially reduce the need for fertiliser
use. For these reasons I am going to assume a reduction in emissions from fertiliser use and organic soil cultivation of 50% from
4.2 to 2.1 million tonnes. There is likely to be an increase in emissions from crop residues. In 2017 0.3 Mha were planted with
crops. This would increase to 1.7 Mha, potentially generating an
additional 0.65 Mtonnes. Overall agricultural emissions would
reduce by (17.8-0.65)= 17.15 Mtonnes. Ireland’s Overall Emissions would drop to 43 MTonnes per Year.

8.2 Carbon Sequestration Potential of
a VAS
Sequestration Potential of Forests
The EPA Report ‘GHG Fluxes from Terrestrial Ecosystems in Ireland’ states the following: “It is estimated that the average rate of
carbon sequestration by Irish forests is approximately 3.36 t C ha
–1 yr–1 (Kilbride et al. 1999), based on the model developed by
Dewar and Cannell (1992). More recent work by Byrne (2010)
and Black et al. (2009) reported that first-rotation Sitka spruce
stands are a carbon sink at 10 years and that this reaches a maximum of 9 t C/ha/yr before the time of first thinning, declining to
2 t C/ha/yr in older stands. The rate of carbon sequestration is
similar to that found in Sitka spruce stands in the UK from 7 t C/
ha/yr at canopy closure to 3t C/ha/yr in older forestry stands
(Byrne, 2010). It has been noted that the total carbon reservoir
or store in Irish forestry exceeds 1 billion tonnes of CO2, most of
which is in the soil, and that the annual removal of CO2 from the
atmosphere by Ireland’s forests exceeds 6 million tonnes of CO 2.“

The IPCC Special Report on Global Warming of 1.5°C (SR1.5) released in October 2018 shows that to keep the global mean temperature rise below 1.5°C requires global GHG emissions reductions from 2010 levels of 45% by 2030 and to be net-zero (full
decarbonisation) by 2050. Ireland is legally bound by the Paris
Climate Agreement to “a 40% reduction in EU-wide emissions by
2030 compared to 1990. The specific details of the contribution
to this 40% to be made by each Member State in respect of the
non-ETS sector (i.e. including agriculture) was the subject of a
European Commission proposal published on 20 July 2016.”
The Ireland 2019 Cross Party Report on Climate Change has
stated that: “For Ireland, it means Ireland’s emissions should be
about 33 million tonnes of carbon dioxide equivalent in 2030
compared to 60 million tonnes in 2017 – a 45% reduction.” If we
stay with an animal agriculture system we will need to reduce
GHG emissions from Energy, Transport, Industry, Heating, Domestic from 40 Mt to 16 Mt in the next ten years. It’s clear that without a major rapid transformation of the agricultural system we
will not meet our climate goals.

This report also states that “the forest ecosystem may also emit
carbon if its soils are organic or organo-mineral. Based on county
-specific data, it is assumed that forests on mineral soils in Ireland do not lose CO2 back to the atmosphere (Duffy et al., 2014).“
So the areas where broad leaf native forests are planted must
take into consideration the soil and plant only on mineral soils to
ensure the forest is a net carbon sink. For areas of land which
have peat soils these should be restored to wetlands and bog or
native grasslands which can also act as a carbon sink. The article
Carbon Sequestration in Irish Forests by Coford contains the following table.

8.1 Emissions Reductions of a VAS
Transitioning to a VAS would eliminate the emissions from enteric
fermentation and manure management, eliminating 78.4% of
emissions or 15.68 Mtonnes. We are assuming that total agricultural land use will be reduced from 4.5 Mha to 1.7 Mha, a reduction of 62%. There would be a large increase in nitrogen fixing
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If Native woodlands sequester an average of 2.1 t Carbon ha -1 yr -1
this is equivalent to 7.7 t CO2 ha-1 yr -1. If we convert 1.7 Mha of
land to native broadleaf forests to reach 2.5 Mha of forest cover,
1.7 M ha sequesters 13.1 Mt of CO2 yr -1.

ing it to naturally regrow, landowners and local communities will
be able to create the conditions for biodiversity to thrive once
again.
Sequestration Potential of Grasslands
The below diagram shows the extensive roots of native plants.
This is particularly the case for grasslands like the Cerrado and
the US Prairies. The roots of Kentucky Rye Grass, a typical monoculture grass, is shown on the far left.

1995 saw the highest level of afforestation (23,710 hectares) ever
achieved in the country in a single year. If 25,000 ha were planted
each year then it would take 44 years to reforest 1.1 Mha. However, as shown in the Ecological Restoration Case Study, just by
gradually removing the grazing animals from the land and allow-

At times, Native Grasslands can sequester as much as a forest. The
EPA 2018 report ‘GHG Fluxes from Terrestrial Ecosystems in
Ireland’ states: “Relative to other ecosystems, this blanket bog has
a Net Ecosystem Exchange (NEE) of approximately –0.5 t C-CO2 ha
–1 yr–1 in comparison with a NEE in Irish grasslands of −3 t C-CO2
ha–1 yr–1 and a NEE in Irish forestry of −10 t C-CO2 ha–1 yr–1.
In our proposal we have assumed that a further 1.1 Mha would be
converted to native grasslands, meadows, and bog and wetlands.
We assume that this would result in an average of 0.5 to 3 t of
CO2/ha/yr. This would sequester 1.9 Mt of CO2/yr on 1.1 Mha.
Total Sequestered by converting 2.8 Mha to forest and native grasslands and wetlands is estimated to be about 15 Mt of CO2 /yr.
Ireland’s Total Emissions would drop to 28 Mt per Year – a
reduction of 53%. This transition is certainly possible by 2030.
We assume that the emissions from the post farm gate would remain the same. However, it’s likely that there would be significant
savings for example by the elimination of energy intensive processes like pasteurisation, refrigeration and the evaporation
needed to produce milk powder and the processing of the huge
volume of wastes generated by the meat and dairy industries.

Alder–meadowsweet alluvial woodland on poorly draining gley soil.
Hazelwood, Co. Sligo
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Sequestration Potential of Soil
“According to Rattan Lal, director of Ohio State University’s
Carbon Management and Sequestration Center, the world’s cultivated soils have lost between 50 and 70 percent of their original
carbon stock, much of which has oxidized upon exposure to air to
become CO2. In grasslands up to 75% (depending on the species)
of the total plant biomass is below the soil surface. There are an
estimated 2,500 Gt of carbon in soil, compared with 800 Gt in the
atmosphere and 560 Gt in plant and animal life.” According to the
Global Land Outlook Report: “A third of the planet’s land is severely degraded and fertile soil is being lost at the rate of 24bn
tonnes a year”. It is essential that as Ireland transitions to a VAS
they transition to what are being called Regenerative or Agroecological approaches that minimise ploughing and understand
the soil nutrient cycles and how to create a healthy soil microbiome.
We have not included an estimate of soil carbon sequestration.

265 GtC (on 19.6 MKm2 of land area), just 41% of the total area of
such agricultural lands. Since this carbon sequestration potential
is greater than the 240 GtC that has been added to the atmosphere
since the industrial era began, it shows that such global lifestyle
transitions have tremendous potential to fully reverse climate
change.
Despite the enormous potential of veganism, the main solution
still being promoted by both governments and environmental
organisations is to transition from fossil fuels to a low carbon
energy system. This is certainly necessary, but prime importance
needs to be given to the changes in the agricultural system. Although there is a lot of news about the growth in the renewable
energy market it is still just 3% of global energy consumption (as
shown below) though it can account for up to 50% of new energy
investments in some countries.
‘The World Energy Investment Outlook’ – a 2018 study from the
International Energy Agency – is a full and comprehensive update
of the energy investment picture to 2035 – the first full update
since 2003. It states that: “$53 trillion in cumulative investment
in energy supply and in energy efficiency is required to 2035 to
get the world onto a 2°C emissions path. Investment of $14 trillion in efficiency helps to lower energy consumption by almost
15% in 2035.” Currently Global energy use is continuing to increase as can be seen in the below diagram which just shows a
contraction in the use of coal but all other energy sources are still
increasing. Meat and Dairy consumption are also increasing globally, though some countries like the US are seeing a reduction in
the consumption of red meat.

8.3 Global Climate Mitigation Potential
of a VAS
In December 2015, Sailesh K. Rao, Atul K. Jain and Shijie Shu published a peer reviewed paper titled ‘Assessment of the Carbon
Sequestration Potential of Grasslands and Pasturelands Reverted
to Native Forests’, GC13E: Livestock, Land Use and the Environment, AGU Fall Meeting, 14-18.
This paper calculated the carbon sequestration potential of grasslands and pasturelands that can be reverted to native forests as
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The need to reverse climate change is urgent and the lowest cost
change available nationally and globally is a transition to a VAS.
The next section outlines the estimated costs to begin the transition of the Irish Electricity, Heating and Transport sectors
(excluding agriculture).

be significantly more than €35 billion.” The approach taken by
the Academy is to maximise emission reduction in the Emission
Trading Scheme (ETS) sector (energy sector) and minimise
emission reduction requirements in the non-ETS sectors
(agriculture, transport, domestic and commercial sectors),
where GHG reduction opportunities are more difficult and generally more expensive to implement.“

8.4 The Cost of Climate Change
Mitigation in Ireland

But our report shows that the most effective solution to climate
change Globally and in Ireland is to be found in the non-ETS sector of agriculture. A transition to a VAS together with the restoration of land to native woodlands, grasslands, and wetlands
would reduce Ireland’s Total Emissions to 28 MTonnes per
Year – a reduction of 53%. Another significant land use intervention is the ending of burning peat as a fuel and the large scale
restoration of the peat bogs. Large scale investment in a deep
retrofit of Ireland’s buildings and in wind and solar energy generation could see Ireland transition to a Carbon neutral economy.

A recent report from the Irish Academy of Engineering, entitled Ireland’s 2030 Greenhouse Gas Emissions Target: An Assessment of Feasibility and Costs, has been produced based on its assessment of the technical feasibility and costs of achieving a 40%
reduction in greenhouse gas emissions compared to 1990 by
2030.
The report comments that: “Achieving the 2030 targets will be
enormously costly for Ireland – requiring a capital expenditure of
around €35 billion up to 2030. There would be savings on fossil
fuel imports, but these are modest in comparison. It must be emphasised that the overarching priority must be to prudently reduce national energy demand and promote energy conservation/
efficiency measures while ensuring continued economic growth.”
The Irish Academy of Engineering’s analysis concludes that the
non-ETS targets cannot be achieved without a significant reduction in GHG emissions from the agriculture sector. The Academy
estimates that a reduction of 1.4 million tonnes in agriculture
emissions, from 2014 levels, will be needed to achieve the 2030
target. This is in addition to the credits which will be available to
Ireland from carbon sequestration through changes in land use
and forestry.
The Irish Academy of Engineering’s conclusion is that the 2030
targets are just about feasible but will require huge investment.
They note that: “The measures identified in this report would
require an investment of approximately €35 billion by 2030. The
cost of reducing emissions in certain sectors has not been estimated, due to a lack of data and therefore the total cost is likely to
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