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Background

Irish grass based systems

* Unique in EU context (Diet >80% plus from pasture)

« Nationally in bottom third of N surplus at EU level

* Focus on pasture utilisation and proportion of forage in diet

« Manure largely returned directly by animal — little option to separate
manure within system

» Solls have large stores of carbon

 Policy requirement to reduce emissions by 25% relative to 2018

« Grazing system efficiency dependent on grass utilisation

Ceagose
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Feed-Food Competition - Dairy Cow Diet
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A national methodology to quantify the diet of grazing dairy cows

D. O'Brien,*' B. Moran,t and L. Shalloo*
*Livestock Systems Department. Animal and Grassland Research and Innovation Centre, Teagasc, Moorepark. Fermoy, Co. Cork,

Ireland P&1C897
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Mean Annual Cow diet 2013-2023
% of Dry Matter

IRELAND

Alternative
forage, 1.4%

Pasture,
2%
Concentrate, 00.2%
16.9%
Grass silage,
21.0%

Grass Fed Dairy

Approximately 30% of the concentrate offered could be classed as human edible
<6% of the overall diet of the dairy cow could be classed as food
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Feed-Food Competition - Metrics

_ _ Human edible proteins Net efficiency
Edible Protein B produced Net producer
Conversion Ratio Human edible proteins e consumer
consumed
| and Use Human edible protein potential of animal diet
Ratio - Human edible proteins produced by animals
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Grass fed - Edible Protein Conversion Ratio

w EPCR

Protein Efficiency (kg/kg)

TMR Grass Based




Grass fed - Edible Protein Conversion Ratio

Dairy Dairy Beef

Suckler Beef

EPCR 5.5 2.4

LUR 0.47 1.08

1.25

Percentage suitability for arable | Dairy and it’s beef | Suckler beef
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The Journal of Agricultural The net contribution of livestock to the supply

Sclence of human edible protein: the case of Ireland
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GHG comparison New Zealand Approach

Tanzania

Colombia

Costa Rica

Kenya

Peru

India

Germany

Spain

Italy :

France . Different years data

China . .
Ireland Data national representatlon

Netherlands : Different allocation methods
Canada . . |
USA _ Different system boundaries

Austrfﬂi;':(l : Different GWP values

Uruguay
New Zealand

3 4
kg CO2eq per kg FPCM
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Mapping the carbon footprint of milk production
from cattle: A systematic review
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GHG comparison New Zealand Approach - Update

Tanzania
Colombia
Costa Rica
Kenya
Peru
India
Germany
Spain
ltaly
France
China
Netherlands
Canada
USA
Australia
UK

Ireland - 2022 data with country specific enteric methane conversion factor
Uruguay
New Zealand

3 4
kg CO2eq per kg FPCM
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Evaluation of the livestock sector's contribution to the EU
greenhouse gas emissions (GGELS)

Carbon footprint of Milk - JRC 2010

Administrative Arrangements AGRI-2008-0245 and AGRI-2009-0296
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Valuable research relevant for its til
Activity data is from 2004
This data source is out of date
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Evaluation of the livestock sector's contribution to the EU

greenhouse gas emissions (GGELS)

Carbon footprint of Beef - JRC 2010

Administrative Arrangements AGRI-2008-0245 and AGRI-2009-0296
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Valuable research relevant for its time
Activity data is from 2004
This data source is out of date
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Factors influencing carbon footprint on milk production on dairy farms wit
different feeding strategies in Western Europe (Sorley et al 2024)

tem  Grazing  Mixed  Housed SEM  Pvalue
ewoo
FPCM-CF kg CO2e/tFPCM _ 1,129b  1,237b  1519a  |385 "+
Methane % ss%  se%  se
Nitousoxide,%  a8%  1s% 1%

Carbondioxide, % 2a% 2% 3%
owe0
FPCM-CF kgCOe/tFPCM _ 2444b _ 2646b  3,199a  |s83  ***
Methane,% 8w 7% 7®%
Nitousodde,% &% 7% &%
Carbondioxide, % 1% s e

Journal of Cleaner Production 435 (2024) 140104 &

71 commercial farms along Western Europe (6
countries inc. Ireland)
Farm categorised based on time grazing

* Grazing = >220 days

* Mixed = up to 219 days

* Housed = 0 days grazed

Grazing systems had lowest GHG per ha and per
FPCM

Large variation within feeding systems
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Irish Studies
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Agricultural Systems

A case study of the carbon footprint of milk from high-performing
confinement and grass-based dairy farms

ELSEVIER journal homepage: www.alseviar.com/locate/agsy

D. O'Brien,*' J. L. Capper,t P. C. Garnsworthy,} C. Grainger,* and L. Shalloo*
*Livestock Systems Research Department, Animal & Grassland Research and Innovation Centre, Teagasc, Moorepark, Fermoy, Co. Cork, Ireland
tDepartment of Animal Sciences, Washington State University, Pullman 99184

1The University of Nottingham, School of Biosciences, Sutton Bonington Campus, Loughborough, LE12 SRD, United Kingdom

A life cycle assessment of seasonal grass-based and confinement dairy farms

Donal O'Brien®®, Laurence Shalloo®*, Joe Patton?, Frank Buckley?, Chris Grainger?, Michael Wallace"”

LCA - Life Cycle Assessment
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WA/ Food and Agriculture
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Global Livestock Environmental Assessment Model (GLEAM)

 GLEAM is a modelling framework that simulates the interaction of activities and
processes involved in livestock production and the environment.

« GLEAM uses life cycle assessment

 The model can operate at (sub) national, regional and global scale.

Aim
» to quantify production and use of natural resources in the livestock sector and to
identify environmental impacts of livestock in order to contribute to the assessment
of adaptation and mitigation scenarios to move towards a more sustainable
livestock sector. 4
—
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GLEAM Regional GHG comparisons

Beef Carbon Footprint per kg product by Region
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Water Use

The volume of fresh water used to produce a product,
summed over the various steps of the production chain

Water Sources

Blue Water — volume of surface or
groundwater

Green Water — volume of
rainwater/soil moisture

Grey Water — volume of water needed
to assimilate pollutants

AGRICULTURE AND FOOD DEVELOPN[ENT AUTHORITY



Water Use

Murphy (2017) — Irish milk production

De Boer (2013) Dutch milk production

Rotz (2024) US Milk production

Murphy (2018) Irish Beef production

1 kg FPCM = 7.65 L of blue water

1 kg FPCM = 66L = Blue water only
Grass and maize irrigated
High concentrate use

1 kg FPCM = 110L = Blue water only
Grass and maize irrigated
High concentrate use

1kg of beef carcass = 169 | of water




Future Developments

Tanzania
Columbia
Costa Rica
SEE High technical performance
L 12 t DM Grass utilised
Gerr:]n;rlj . 150kg of chemical N/Ha
Spain . 100% protected urea
ltaly 100% LESS
Hidiice <500KG of concentrate per cow
Nethercl:;r:z: 90% six week calving rate
Canada Slurry methane additive
USA Feed additive during dry period
Australia

UK .
- LUR <0.25

New Zealand
reland . N

0 1 2 3 4 5 6 7
kg CO2eq/kg FPCM




Barley 124.8
Wheat 126.1
Oats 131.5
Potatoes 25.7
Rice 71.3
Soya 364.9
Milk 34.8
Pork 139.1
Beef 174.8

Ovriginal Article

Nutrient density of beverages in relation
to climate impact

Annika Smedman"z*, Helena Lindmark—Ménssonz'B,

Adam Drewnowski? and Anna-Karin Modin Edman

"Unit for Clinical Mutrition and Metabolism, Department of Public Health and Caring Sciences, Uppsala University,
Uppsala, Sweden; Department of Research and Development, Swedish Dairy Association, Sweden; *Department of
Food Technolagy, Engineering and MNutrition, Lund University, Lund, Sweden; "Center for Public Health MNutrition and
the MNutritional Sciences Program, School of Public Health, University of Washington, Seattle, WA, USA,
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Need to look across overall diet

Protein g/kg Digestible Indispensable Amino Acid
Score %

47.2
40.2
56.7
47.2
79.0
99.6
115.9
113.9
111.0

COACTION
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EaT Lancet Report

« Seek International and National commitment to shift
to healthy diets

» Reorient agriculture priorities from producing high
guantities of food to producing healthy food

« Sustainably intensify food production to increase
high-quality output

« Strong and coordinated governance of land and
oceans

At least have food Losses and waste, in line with

UN sustainable Development goals

EaTLancet missed
an obvious focus
point by
suggesting that
food should be

sourced from
places where there
IS a sustainable
advantage to
produce
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Summary

 How sustainable are Irish Livestock Systems is a broad topic
* Three metrics evaluated here within the environmental category
* Overall sustainability assessment should include:

* Social

e Economic

* Environmental
e Within the three metrics evaluated Irish pasture based systems perform well

* Further improvements are possible and will be required to meet sector Targets
* The sustainability debate needs to be at a global as well as a national level to

ensure that the appropriate answers are found

AGRICULTURE AND FOOD DEVELOPN[ENT AUTHORITY






	Structure Bookmarks
	How 
	Need to look across overall 
	EaT 
	Summary




