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Life Cycle Assessment

“A technique for assessing the environmental
aspects and potential impacts associated with a
product, system or service”

ISO 14040 — International Standard Organisation
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Structured review of the literature

« Goal: have a robust comparison of the carbon footprint of milk production
between different countries




research

ata matai, matai whetil

Structured review of the literature

« Goal: have a robust comparison of the carbon footprint of milk production
between different countries

« How it was done:

* Cradle-to-farm-gate LCA study
« Representative number of farms analysed

« Standard factors calculated in a systematic way



Literature search

Study is country-level and analysed more than
100 farms?

Study claims that sample is representative or
region analysed produces more than 50% of
country milk production?




GWP selection

Study used GWP100 (IPCC, 2007) Global Warming Potential

Study presents data allowing recalculation of
CF using GWP100 (IPCC, 2007)

Contact authors for supplementary data

Did authors provide the data for re-calculation?




GWP selection

Study used GWP100 (IPCC, 2007) Global Warming Potential

GHG | AR1(1990) | AR2 (1995) | AR3 (2001) | AR4 (2007) | AR5 (2013)

Carbon Dioxide (CO,) 1
Methane (CH,) 21 21 23 25 28
Nitrous Oxide (N,O) 290 310 296 298 265

Study presents data allowing recalculation of
CF using GWP100 (IPCC, 2007)

Contact authors for supplementary data

Did authors provide the data for re-calculation?




GWP selection

Study used GWP100 (IPCC, 2007)

Study presents data allowing recalculation of
CF using GWP100 (IPCC, 2007)

Contact authors for supplementary data

Did authors provide the data for re-calculation?

Global Warming Potential

GHG | AR1(1990) | AR2 (1995) | AR3 (2001) | AR4 (2007) | AR5 (2013)

Carbon Dioxide (CO,) 1

Methane (CH,) 21 21 23 25 28
Nitrous Oxide (N,O) 290 310 296 298 265
GWP
O'Brien (2015) - Ireland
115 1.18

Modified

Original



Functional Unit

Study used FPCM (IDF and FAO) as functional Fu N Ct| on al U N | tS

unit

L of milk

kg of milk

kg of fat-and-protein corrected milk (FPCM)
kg of energy-corrected milk (ECM)

Study presents data allowing re-calculation of
CF using FPCM (IDF)

Contact authors for supplementary data

Did authors provide the data for re-calculation?




Functional Unit

Study used FPCM (IDF and FAQ) as functional
unit

Study presents data allowing re-calculation of
CF using FPCM (IDF)

Contact authors for supplementary data

Did authors provide the data for re-calculation?

Functional Units

L of milk
kg of milk

kg of fat-and-protein corrected milk (FPCM)

kg of energy-corrected milk (ECM)

FU

Kristensen (2011) - Denmark

1.001

0.75-

0.504

0.257

0.00-

0.91

Original

0.9

Modified




Allocation

Study used Biological allocation (IDF) Practices for allocation between milk and beef

* Energy

Economic
Biophysical (IDF)
Others

Study presents data allowing the re-calculation
of CF using "no allocation" and applying the
default 85% allocation to milk (IDF)

Contact authors for supplementary data

Did authors provide the data for re-calculation?




Allocation

Study used Biological allocation (IDF)

Study presents data allowing the re-calculation
of CF using "no allocation" and applying the
default 85% allocation to milk (IDF)

Contact authors for supplementary data

Did authors provide the data for re-calculation?

Practices for allocation between milk and beef

* Energy
Economic

Biophysical (IDF)

Others

Allocation

Mazzetto (2020) - Costa Rica

3.67

2.96

Original Modified

Allocation

van der Werf (2009) - France

1.251
1.001
0.75-
0.50-
0.25-

0.00-

1.04

1.08

Original Modified

2.0

Allocation

Wang (2019) - China

1.68

Original Modified




Literature search
Study is country-level and analysed more than
100 farms?

Study claims that sample is representative or
region analysed produces more than 50% of
country milk production?

GWP selection

Study used GWP100 (IPCC, 2007)

Study presents data allowing recalculation of
CF using GWP100 (IPCC, 2007)

Contact authors for supplementary data

Did authors provide the data for re-calculation?

Stu

Excluded

Allocation

Study used Biological allocation (IDF)

Study presents data allowing the re-calculation
of CF using "no allocation" and applying the
default 85% allocation to milk (IDF)

Contact authors for supplementary data

Did authors provide the data for re-calculation?

Functional Unit

Study used FPCM (IDF and FAQ) as functional
unit

Study presents data allowing re-calculation of
CF using FPCM (IDF)

Contact authors for supplementary data

Did authors provide the data for re-calculation?

Study Included




86 papers > 24 papers

Number of Studies

1 N2 3
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FOSSIL FUELS

Ancient carbon is
directly added to the
atmosphere as CO:z

CARBON IS
UNLOCKED

CARBON IN
FOSSIL FUELS

CATTLE CARBON CYCLING

VS. FOSSIL FUELS

@SUSTAINABLEDISH | SACREDCOW.INFO

@ CARBON

CO:2 CARBON DIOXIDE

CARBON IN ATMOSPHERE

H20

METHANE IS
CONVERTED

CO:

A

PLANT BREATHED -
CO: CO: ouT

RESPIRATION .
@ BELCHED
pHOTO- A ourt

RAIN H:O' CO: gynthesis ©

CARBON IN
GRASS & ROOTS

LIQUID CARBON
IN EXUDATES
FEEDS SOIL

@ METHANE H:O WATER

©

THE COW’S
CARBON CYCLE

All the carbon in the cow,
breathed and belched, came
from the air & cycled through

the grass that the cow ate.

MEAT & MILK

CARBON
IN COW

MICROBES

UPTO 40%
OF CARBON
IS LOCKED

G

New solil is
built through soil
microbial life-cycles,
root biomass, cow
poop & plant litter
trodden in by
cows

HEALTHY SOIL
HOLDS MORE WATER

‘A

SEQUESTRATION

With the help of grazing animals,
carbon is taken from the air by
plants & pumped into the soil
providing energy for soil microbes
to build humus & store carbon.

@

SACREDCOW
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Conclusions

* NZ showed the lowest carbon footprint (0.77 kg CO.e / kg FPCM)
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Conclusions

* NZ showed the lowest carbon footprint (0.77 kg CO.e / kg FPCM)

 Allocation method is a key-factor in the footprint calculation
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Conclusions

* NZ showed the lowest carbon footprint (0.77 kg CO.e / kg FPCM)
 Allocation method is a key-factor in the footprint calculation

» Countries showed different GHG profiles, that are relevant when considering new metrics
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Next steps

Calculation of the cradle to grave footprint for NZ:
« UHT milk exported to China
* Whole milk powder exported to China

Simply Milk

Silver Fern Farms Angus net Zero

Beef+LambNZ cradle to grave carbon footprint



Thank you

andre.mazzetto@agresearch.co.nz



