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Summary

Global temperatures have increased by more than 1°C since pre-industrial times. Scientists
warn that without increases in both ambition and action, warming will exceed 2°C by the end
of the century, possibly by a considerable margin. These changes have the potential to have a
devastating impact on the world’s environment and food security.

Global temperature change (1850-present)

1950 1980 2010

Urgent action is needed in all countries and sectors including agriculture to reduce emissions, increase
carbon removals/sequestration and prepare to adapt to the changing climate. The world also faces
food and nutrition, energy, and biodiversity crises, and our actions must deal with all these challenges
in a co-ordinated manner. Agriculture must therefore maintain/increase food production, reduce
emissions, increase sequestration, improve biodiversity and contribute to energy security, whilst also
ensuring economic and social sustainability.

This Climate Action Strategy focuses on climate, but the actions will contribute
to sustainability on a much wider level.

The Irish Government set a target of a 25% reduction in greenhouse gas

emissions by 2030 (5.75 Mt CO,eq) for the agriculture sector. As part 2 5 O/
of its Climate Action Strategy, Teagasc has set out a road map on how 4 (0
this can be achieved without impacting on the competitiveness of the reduction

in GHG Emissions

agri-food sector.

To achieve this, Teagasc is significantly increasing its resources devoted

to climate related research and knowledge transfer. for agri sector

The three key pillars of the new Climate Action Strategy are: by 2030
e A Signpost Advisory Programme

e A Sustainability Digital Platform

e AVirtual National Centre for Agri-food Climate Research and Innovation
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Signpost Advisory Programme

The Signpost Advisory Programme is a new service which Teagasc aims
to make available to all farmers, to allow them to know their current
emissions and sequestration, to make a plan to improve, help them
with the implementation of the plan, and track progress.

A team of 30 advisors will commence the programme in 2023 and
. Teagasc plans to increase this significantly in subsequent years, as well
Ne AdVISOfS as supplementing the in-house team with outsourced resources.

Sustainability Digital Platform

The Sustainability Digital Platform is a major digital resource to
allow farmers ‘count’ carbon emissions and sequestration on their

farm, and its decision support capability allows advisors work with @
farmers to develop tailored sustainability plans and track progress.

This platform is being developed in collaboration with the ICBF and
Bord Bia, and it will be central to the Signpost Advisory Programme.

National Centre for Agri-Food Climate Research and Innovation

The virtual National Centre for Agri-food Climate Research and Innovation will accelerate the
development of new technologies by co-ordinating and accelerating research and innovation
programmes across Teagasc, as well as with other institutes, both in
Ireland and internationally. Twenty four new scientific staff will be added
to the centre in the current phase of recruitment, and additional staff,
facilities and equipment are planned.

The changes that will happen on farms over the next decade constitute a
major transformation of the Irish agri-food production system. Teagasc is
New Scientific Staff committed to playing its role alongside farmers, industry and government.

The overall aim of the Teagasc Climate Action Strategy is to empower farm families to adopt
new technologies and productionsystems that will allow agriculture to reduce its greenhouse
gas emissions by 25% by 2030 while maintaining farm profitability.
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The Teagasc Climate Action Strategy

To support farmers and the industry to respond to the challenge, Teagasc is significantly
increasing its resources, in terms of funding and staff, devoted to climate related research and
knowledge transfer. The strategy is built around three key pillars:

1. Signpost Advisory Programme

Teagasc are setting up a new, targeted advisory programme to support climate and sustainability actions
on farms. This new public good programme will be available to all farmers. It will build on the network of
Signpost Demonstration Farms by providing enhanced advisory and training support to farmers to commit
to, select and implement climate and sustainability actions that will be appropriate and impactful on their
farms. Participating farmers will be given the opportunity to commit to taking action for their farms.

A “Know My Number - Make My Plan” component of the programme, supported by the Sustainability
Digital Platform, will allow farmers to see and understand their carbon emissions and sequestration
profile as a baseline on which to act. A team of 30 advisors will commence the programme in 2023.

With advisory support, farmers will make a plan to improve by adopting positive changes and
technologies, and advisors will help them with the implementation of the plan, and tracking of progress.
This will also create trust and build capacity for supporting the adoption of new technologies as they
emerge. The ambition of the programme is to engage with 50,000 farmers between now and 2030.

Milestones for the Signpost Advisory Programme

Signpost Advisory
Programme established

5,000 (mainly derogation)
farmers registered and
committed to an action plan

5,000 new farmers registered 10,000 farmers parﬁcipaﬁn%

.10,000 new farmers registered 20,000 participating

30,000 participating

.10,000 new farmers registered

X

10,000 new farmers registered 30,000 participatin
o E 2026 SR
10,000 completed

10,000 new farmers registered 2027 30,000 participating
20,000 completed

50,000 farmers complete
the programme by 2030

% 7




2. Sustainability Digital Platform

Supported by the Department of Agriculture, Food and the Marine (DAFM), Teagasc in co-operation with
the Irish Cattle Breeding Federation (ICBF) and Bord Bia is building a new digital platform to facilitate a
robust whole farm sustainability assessment and “counting” of carbon emissions and removals.

This platform will support the new Signpost Advisory Programme and allow each farmer, and their
advisor, to understand their current emissions and removals profiles. The real time data analysis will
help plan, explore opportunities and prioritise actions to reduce emissions and enhance removals.

Milestones for the Sustainability Digital Platform to 2030

Q1 - 2023

Launch Pilot Action Planner

Q4 - 2023

Incorporation of Sheep Model

Q4 - 2024

Incorporation of Pig Model

Q1 - 2026

Launch Version 3

to include Soil Carbon

(Tier 2)
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Q2 - 2023

Launch Version 1
Updated Dairy & Beef Models

Q3 - 2024

Incorporation of Tillage Model

Q2 - 2025

Launch of Version 2
Incorporation of Spatial Information,
Soil, Forestry and Biodiversity Mapping

@ (Tier 1)

&~ 2027 onwards
{O}

I|| Continued refinement of
Sustainability Digital Platform
deployed for both Agricultural & Land
Use and Land Use Change
plus Forestry




3. National Centre for Agri-Food Climate Research and Innovation

Teagasc is establishing a new virtual National Centre for Agri-Food Climate Research and Innovation to co-
ordinate climate research and innovation and to accelerate efforts to bring “almost ready” and “early stage”
technologies to deployment stage. This will facilitate the Irish agriculture sector to meet its commitments
in reducing greenhouse gas emissions. Twenty four new scientific staff will join the virtual centre.

This National Centre will build on existing research infrastructure and human capital, working with
national and international organisations and institutions to create an effective, trusted partnership.
It will provide independent robust scientific and technological solutions to lead the agri-food sector
towards climate-neutrality by 2050.

Additionally, it will strive to be a world class agri-food climate science centre that will enhance Ireland’s
reputation as a global leader in this area. It will also address Ireland’s wider environmental objectives to
improve water quality, reduce ammonia emissions and improve biodiversity.

Milestones for the National Centre for Agri-Food R&l to 2030

Q1 -2023

National Virtual
Centre established

Q2 -2023
Publish New GHG MACC ¢

Q4 - 2023

First annual progress report
on ‘almost ready’ technologies

Q1 - 2024

Publish Irish Specific Enteric
Methane Emission Factors for

OO0

Dairy Cows
Q4 - 2024
Addition of Biodiversity Habitats
Locations in NFS
Q1 -2027

Publish Irish Specific Sail
Carbon Sequestration/Emission Factors

O

Q2 - 2027

Significant Revision of the
GHG MACC
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The Urgent Actions

The climate challenge requires a whole of sector co-ordinated response to move the industry
forward. Teagasc, through its MACC curve, has set out how the agriculture and food system
™ can evolve over the short and medium term to meet its climate obligations.

To support the need for early and decisive action at farm level, Teagasc plans to accelerate
-~ its research, advisory and education activity in the following areas:

Reduce Nitrogen
Emissions

Develop and implement new
production systems with a
lower dependence on

chemical Nitrogen
fertilisers

Reduce Methane
Emissions

Develop and implement new
breeding, feeding and
management strategies to
minimise the losses of methane
from animals and slurries

Increase
Carbon
Capture

Develop and manage crops
and land in new ways to
capture and minimise

release of carbon so that

, land will bec

£ increase Enhance £ iitieome
Diversification Biodiversity
Develop alternative land uses & Provide nature-based
rural businesses that offer viable solutions for areas such
economic returns and have lower  as climate, water, carbon
emissions than traditional management and flood
ruminant based mitigation
production

¥ A
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Nitrogen - Immediate actions include:

Greater use of red and white clover in grazing systems, improved soil fertility/health,
reduce crude protein in both bovine and pig diets, develop precision grazing technologies
and fertiliser technologies.

Methane - Immediate actions include:

The generation of specific enteric methane emission factors for Irish grass-based systems;
evaluation of feed additives and inhibitors; earlier slaughter of prime beef cattle; breeding
lower enteric emitting animals; reducing methane emissions from slurry.

Carbon - Immediate actions include:

The generation of Irish specific emission factors related to soil type, land use and
management; increased afforestation and the impact of afforestation on soil carbon
fluxes, evaluate the influence of hedgerow and hedgerow management on soil carbon
fluxes; increasing the use of cover crops in tillage; evaluate the influence of water table
management/rewetting of organic soils on soil carbon emissions.

Biodiversity - Immediate actions include:

Enhancing biodiversity in all farming systems; include an assessment of biodiversity in the
National Farm Survey; developing effective farm scale biodiversity indicators supported
by use of digital technologies; improve the biodiversity management plans for High Nature
Value farming and forestry systems.

Diversification - Immediate actions include:
Increased activity in organic farming, horticulture and forestry as well as anaerobic
digestion for bio-methane production.

Immediate actions include:
The production and management of resilient grasses and forages for the future Irish grass-
based production systems; new crops and cropping systems; new pest and weed control.

Immediate actions include:
Reducing food waste, eco-friendly packaging and alternative protein sources.

Policy - Immediate actions include:

Regularly updating the MACC, in collaboration with the EPA providing science-based Irish
specific emission factors in the national inventory, and contributing science based policy
advice on climate change, agriculture and land use at a national and international level.

=




W,

91%

reduction
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The Climate Challenge
Ireland has set out its commitment to reduce overall greenhouse gas (GHG) emissions by 51% by
2030 and achieve climate neutrality by 2050.

This meets Ireland’'s commitment to the Paris Agreement to keep temperature rise to 1.5°C and is in line
with EU policy, and it is supported in law by the 2021 Climate Action and Low Carbon Development

(Amendment) Act. The sectoral emissions targets set by Government in 2022 are outlined below in Table 1.

The target for “Agriculture” is a 25% reduction (5.75 Mt CO_eq). The setting of a national target for
‘Land Use” has been deferred to allow new scientific knowledge emerge, but is expected to be within
the 37%-58% range set out in the 2021 Climate Action Plan.

Table 1: Overall targets and trajectory for sectoral emissions reduction
(Sectoral Emissions Ceililngs 2022 and NCAP 2021)

Sector 2018 2020
Ireland - all sectors 68 Mt CO._eq 33 Mt CO_eq (51% reduction)

Agriculture 23 Mt (35% of total) CO.eq 17.25 Mt CO.eq (25% reduction)

12

Land Use 4.8 Mt (7% of total) COeq 2 - 3 Mt CO,eq (37%-58% reduction)

Delivering the reduction in GHG emissions required to meet the new targets for Agriculture will require
a significant transformation in Ireland’s agriculture and food production system. Ensuring that Irish
farmers and food producers are environmentally, socially and economically sustainable throughout the
period of transformation and beyond will be critical.

Supporting farmers in this transformation of the lIrish agri-food production system will require
significant additional research, advisory and education resources and a whole of industry effort across
the Agricultural Knowledge Innovation System (AKIS).




5
-

.
. 4 i
o

* ‘\.‘ s -
20 GreenFeed ";tma,c‘hin'és
are being used to measure

methane emissions fron
by o .. - “

I|v_e‘st . They also haye
the cag,abilify to measure

hydrogen and CO, emissions.

v t' (0 0‘ .
Zij?e&_t’e‘. |

T ‘!I.q-.pl,\"v \
.\_\V \




- | -
The Road Map for Agriculture

Teagasc has set out opportunities to reduce GHG emissions in three phases (Figure 1). In
Phase |, initial implementation of the technical measures in the current Marginal Abatement
Cost Curve (MACC) for Agriculture, 2019 can bring the sector about one third of the way to
the 2030 target, almost-ready technologies (Phase Il) and early stage technologies (Phase lll)
are required for the remaining two thirds.

While the pathway shown below is linear, it is unlikely that this will be the case in reality as, for example,
not all of the Phase | measures will be implemented on farm at an early stage, while some of the Phase
[l and Phase Il measures may emerge more quickly or slowly than currently anticipated.

The updated Teagasc GHG MACC, to be published in 2023, will give a more accurate assessment of the
scale and timeline of the mitigation options available to Irish agriculture. The National Climate Action
Plan 2023 will provide clarity of policy actions that will support the decarbonisation of Irish agriculture,
and it will be informed by the reports of the Food Vision Dairy and Food Vision Beef and Sheep Groups.

In addition, the science behind how methane contributes to global warming is constantly evolving.
For example, changing the metric for assessing its contribution from the current GWP100 to GWP~*
would be very significant in the assessment of the impact of methane. GWP100, accounts for methane
emissions evenly across a 100 year time-horizon, while GWP* reflects methane existence as a short-
lived gas that causes warming for about a 12 year period. This means that using GWP”* in a herd with
stable methane emissions will show a much lower warming effect coming from livestock. While the
concept of GWP™ is discussed in the IPCC’s ARé, it is not yet used in the international accounting
system for greenhouse gas emissions.

Figure 1: Roadmap for Agriculture to 2030, Teagasc MACC, 2019

2030

17.25 Mt
I:O:IZ

%
2050

Climate Neutrality

Early stage technologies
Feed additives at pasture, breeding low emitting animals
1.5-2Mt CO.eq

&

Implement technologies in MACC
1.5-2 Mt CO,eq

Almost-ready technologies
Feed additives, fertiliser, earlier slaughter
1.5-2 Mt CO.eq
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The challenges and opportunities facing Agriculture and Land Use are intertwined. It
is likely that future policy will be structured to optimise the combination of land and
agricultural activities to shift agri-food production and land use towards climate neutrality.

There is a lot of uncertainty about sequestration by agricultural land and especially emissions
from drained peat grasslands, as well as the future levels of afforestation. The National
Agricultural Soil Carbon Observatory has been established to reduce this uncertainty. Also,
the current effectiveness of drains in peat grasslands is unclear, but at this point, it is likely that
some land use change (for example water table management/rewetting of some drained peat
soils and increased biomass and woodland production using agricultural land) will be required.
Forestry will play a crucial role in the journey to climate neutrality. The announcement of a
new Forestry Programme with significant increased grants proposed is important.

Significant work will be required to understand and plan future optimal land use strategies.




Time for Action

The industry is now moving from the stage of setting targets and developing plans through
the Food Vision Dairy and Beef and Sheep Groups, to implementation. The challenge for
Teagasc is clear. New technologies will be required to reach the 25% reduction target, so
research into promising new technologies must be accelerated.

Farmers must be provided with additional
I H E I I M E IS direct advisory and education support to

increase adoption of the technologies that

e are currently available and proven, and the
new technologies that will emerge from
_ ongoing research. This will need to be

supported by informative decision support
tools and reliable data sets.

Teagasc is a key actor in this space, and this strategy sets out how it will maximise the contribution of
its research, advisory and education programmes to achieving the national targets. Actions will need
to be delivered in a closely co-ordinated way with industry and government. Early action will be key to
the delivery of the national targets as we move towards 2030.

The Opportunity

The vision for a new Sustainable Irish Food System, as set out in Food
Vision 2030, provides the framework for the development of the
sector over the next decade as it aims to balance economic, social and
environmental sustainability under a holistic Food Systems approach.

Opportunities )

Within the rural economy, agriculture and food production will continue to = Dp tum_“es.
be the anchor point for rural based enterprise, producing high quality food,

including organic food, with minimal impact on the environment.

Alternative agricultural land uses will also emerge, as will markets for managing
and storing carbon. Ireland’s comparative advantage in the production of
grass will continue to underpin the sustainable production of meat and dairy
products, but will also supply feed stocks for the production of bioenergy and
other new food and non-food products from the Irish circular bio-economy.

16



Farmers and Industry are taking Action

Farmers and industry stakeholders are committed to meeting the challenge of improving the
environmental sustainability of Irish agriculture and reducing agricultural and land use GHG
emissions, and are being guided and supported by Teagasc in the development of new climate
friendly systems of farming and food production.

While overall 2021 agricultural GHG emissions are similar to 2018 emissions, there are encouraging
signs in the Teagasc National Farm Survey Sustainability Report of increasing uptake of the technologies
that will reduce emissions.

The report shows that more farmers are increasing their use of:

Low Emissions Protected
Slurry Urea
Spreading
Reduces the need for | A new lower Resulting in less Reducing the
chemical fertilisers | emissions nitrogen fertilisers | need for nitrogen
& reduces air pollution fertiliser required fertilisers

Adoption rates of these technologies are higher across the Signpost Demonstration Farms.

% Chemical N as Protected Urea % Slurry applied using LESS

100

- Dairy Farms
- Beef Farms

75

50

25

2019 2020 2021 2021
NFS NES NFS SIGNPOST NFS NFS NFS SIGNPOST

2019 2020 2021 2021

These findings illustrate the capacity for practice change and innovation by Irish farmers that will be
central to the development of a Sustainable Irish Food System.

% 17



Keeping up the Good Work ‘

Signpost Demonstration Farm Programme

The Teagasc Signpost Programme, Farmers for Climate Action,
involves a national network of demonstration farms and provides

the majority of Irish farmers with relevant, real world farms which ! SIGN POST
are sustainably achieving GHG emission reductions. \Farmers for Climate Action -

—

Signpost Demonstration Farmers

P 0 Farmers

Demonstration farmers have been identified for all of the main farming enterprises, including dairy,
suckler beef, dairy calf to beef, sheep, tillage, pigs and poultry.

The network of 120 demonstration farmers will play two critical roles:

e They will be amongst the first to adopt climate mitigation and adaptation technologies, supported
by their Teagasc Advisors

e They will be central to farmer-to-farmer learning, sharing their experiences with other farmers
through farm walks, events, articles, videos, media etc.

In addition, their success in reducing GHG emissions can help to build trust from the
wider public in relation to the pathway towards the 2030 targets that the agriculture
sector is on.




The Signpost Programme is currently supported by over sixty partner and supporting organisations,
and provides a national anchor point for networking and training for the many actors across the Irish
Agricultural Knowledge and Innovation System (AKIS).

Partners

consisting of farmers, industry, state
bodies, farm organisations & media

The Signpost Programme can act as a bridge between our knowledge creators (researchers), and the
knowledge users (advisors, teachers, and farmers). Engagement with the Signpost Farmers can provide
opportunities for the Signpost Team to translate research into practice, and bridge the gap between
research and application.

A Rumen Simulation System (RUSITEC) is used in a laboratory to assess the methane reducing
potential of feed additives such as oils, plant extracts, seaweeds, seaweed extracts and halides.

gy —— ——

‘\ -

A key focus will be on ensuring
the provision of consistent
information and advice to
farmers. This is extremely
important in ensuring early
I adoption of new climate friendly
technologies such as new
fertilisers and feed additives.
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Signpost Demonstration Farm Locations

Demonstration  farmers
have been identified for
all of the main farming
enterprises, including
dairy, suckler beef, dairy
calf to beef, sheep, tillage,
pigs and poultry.

% 999 Tillage
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\_Farmers for Climate Action 7

The Signpost Programme is a collaborative partnership of farmers, industry and state

agencies, working together for climate action.
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Strong collaboration with key stakeholders in the agri-food sector will be crucial to the
success of the Teagasc Climate Action Strategy.

Collaboration

Teagasc collaborates with a diverse range of stakeholders nationally, including farmers, milk and meat
processors, government departments and agencies, higher education institutes, agricultural consultants
(ACA) and relevant Science Foundation Ireland (SFI) and Enterprise Ireland (El) funded centres such as
VistaMilk, Meat Technology Ireland, BiOrbic and APC Microbiome Ireland.

Internationally, Teagasc will build on the already strong collaboration in place as part of Horizon 2020/
Horizon Europe funded projects with organisations such INRAE (FR), WUR (NL), Aarhus University
(DK), ILVO (BE), IDELE (FR), LUKE (FI) and AFBI (NI).

All of these organisations share Teagasc’s commitment to addressing the current climate change
challenge. Teagasc has a long history of collaboration with international partners and continues to
increase its efforts to collaborate with similar institutions in developing countries around climate action
and food security to support the work of DAFM and DFA.
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Contact Us

Teagasc, Head Office,
Oak Park, Carlow

Tel: 059-9170200
Email: info@teagasc.ie

www.teagasc.ie/climateaction
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