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 GHG emissions from the dairy sector

e SOLID WP4: Environmental assessment
* Results from LCA of organic milk

 GHG hotspots and mitigation options

e Conclusions

SOLID | 3toe et Sairying s lﬂ



Background

Agriculture differs from other sectors in that the primary contribution towards
global warming is from non-CO, greenhouse gases.

Over half of all agricultural emissions are from N,O; 35% are due to methane
and only about 8% are due to CO..

World dairy sector contributes around 4% of anthropogenic GHG emissions

Europe and N. America 1to 1.5
Sub-saharan Africa 7.5

In addition farming systems have considerable potential to absorb CO,
from the atmosphere through soil carbon sequestration

Source: Gerber et al. 2010. Greenhouse Gas Emissions from the Dairy Sector
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SOLID Workpackage 4-
Environmental assessment

e Task 4.1: Environmental sustainability assessment tool box assessing
dairy chains

e Task 4.2: Decision support for improvement options in dairy
production systems

 Task 4.3: Assessment of multifunctional dairy systems

SOLID | 3toe et Sairying s n ﬂ



Two approaches to assessing a farm’s

greenhouse gas emissions:

1. Whole-farm approach - GHG Protocol e
Product Standard (2011), PAS 2060 (2010); | BRZEZ

2. Product Life Cycle Assessment (LCA)
PAS 2050 (2008, 2010), IDF (2010)

| Repor

CALM CPLAN Man. Energy & Farm Carbon 4 £
Carbon Calculator . ) % A common carbon footprint
= approach for dairy
Qi“'& The IDF guide to standard
Developed by R lifecycle assessment
CLA D & I Coulter CALU CFF methodology for the dairy
Format Web &
Web P Web
€ Spreadsheet aper €
Availability 1) Free (simple)
2) Pay-click-

calculate (more
Free complex) Free Free
3) Consultancy

(spreadsheet not
publicly available)

Farm Farm http://tinyurl.com/CO2tools

Farm management; Farm management;
management policy management certification;
development marketing
Ease of use High High Medium High
Methodology IPCC plus UK R Climate Friendlv
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Comparisons between tools and approaches:

Milk yield CALM - kg | Cool Farm Tool

category CO,e for Kg CO,e per

whole farm | litre of milk
Dairy Farm 1 HIGH 1499 1.2
Dairy Farm 2 HIGH 727 1.3
Dairy Farm 3 MEDIUM 740 1.2

Dairy Farm 4 LOW -407 1.5
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Source: Whittaker et al. 2013.
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LCA and Arla carbon footprint model

e Arla carbon footprint model; global warming potential
assessment tool

e System boundaries are set from cradle to farm gate

* Emissions from agriculture include CO,, No, and CH, (carbon
dioxide, nitrous oxides and methane)

e Conversion of emissions to CO, equivalents by multiplying with
characterisation factors (N,O by 25 and CH, by 298)

* Resultis given as kg of CO, equivalents per kg of Energy and
protein Corrected Milk (ECM)
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Contribution to GHG emissions, %
100%
m Direct emissions and upstream emissions
90%

B Farm, capital goods and services

80%
m Transport

I
70% —M—— ————— m Electricity
60% —F ——— . m Fuelsincl. combustion
m Purchased manure and live animals

50% (allocated animal activities)

B Manure treatment (land appl. incl. subst.
40% ——m— e mineral fert.)

B Imported Feed inputs, incl. ILUC

30%
B Inputs to own feed production (fertiliser,
iLUC, utilisation of straw for energy)
20%
? ®  N20 (manure from housing and crops)
10% B CH4, manure handling and storage
0% B CH4, enteric fermentation
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Carbon footprint, average by country
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ild up of soil carbon towards a new steady state
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Decay of biomass carbon added to the soil
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Organic farming practices and carbon sequestration:

Lower reliance on imported feed within organic
systems can help to avoid deforestation/land
clearance for growing crops such as soya and maize

Use of legumes and livestock manures in agroecological systems can also lead
to greater amounts of soil carbon

Whilst these practices are not limited to the organic sector, the mixed nature
of organic farms more readily allows for their application

Recent meta-analysis by Gattinger et al. (2012)* confirms higher soil organic
carbon concentrations (0.18 + 0.06%) and stocks (3.50 £ 1.08 t C ha™1) in top
soils under organic management.

*@Gattinger et al. 2012. Enhanced top soil carbon stocks under
organic farming
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Lower carbon footprints with higher milk yields

CO, equivalents per milk yield
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Lower carbon footprints with higher milk yields

2,400 -
2
= 2200 -
p O & 2,000 -
c = @
8= £ 1800 -
W | - -
£58 < 1600 -
© 535 1400 -
T = *
2293 1,200 - \
E et
S 3 1,000 -
S © 800 -
(®)]
= 600

2,000 4,000 6,000 8,000 10,000
Yield per cow per year (litres)

SOLID | 3toe et Sairying s n E



Mitigation options ‘

O 5D

Direct expansion (DX)
cooling system; can
be up to 60% more
efficient

Precision feeding and feed
management

High sugar grasses and tannins
Variable speed drive

Concentrate feeds on vacuum pump
Dietary lipids, saponins and Insulate pipes and water
essential oils heater tanks

Pre-cooling system in the
parlour
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Conclusions

* Choice of tool depends on what you want to achieve: if trying to assess whole farm
performance and get a quick overview, a CALM or C-Plan approach is more appropriate

e A more detailed, LCA assessment requires more time (and money) but can identify savings
throughout the supply chain in GHG and financial terms

e Largest contributors to Dairy GHG is CH, from enteric fermentation and N,O from crop
cultivation and fertiliser use

e  Variation can be seen between farms in milk yields and GHGs: by raising milk yields, GHG
per kg ECM lowers, especially when focusing on enteric fermentation.

* Adding carbon sequestration to these CF calculations would provide a more complete
picture of GHG emissions from organic dairy farms.
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Thank you!
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