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40

35
30

25

, §aL7l,

5) Jeong, D., Kim, Y.S., Cho, S., Hwang, I. A case study of CO2 emissions from beef and pork production in Sout
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Cumulative Energy Demand .-
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Consumptive Water Use .
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Global Warming Potential 2851kg 6.39kg
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Water Emissions _
Solid Waste N U e
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Human Toxicity Potential -!
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* B : Consmuer benefit (kg of consumed, boneless, edible beef in the USA)
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Projected Emissions & Top Emitting Countries

Emissions (MtCOze) 2030 Emissions from Top 5 Emitting Countries
From 2015 through 2030, N,O Rest of World: 1,129 MtCOe
emissions from agricultural soils are
projected to increase by 14%.
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Total Reduction Benefits

Installed Efficiency [changes in
Capital Annual O&M Capital [change in livestock or
Abatement Cost[2010 Cost(2010 Lifetime emissions per Eenergy
Option wsoD) usD) [years) head) revenue) Technical Applicability
Improved feed o $25-5295 per MA CHa- -39.4% to 0—-7T5% Beaf and dairy cattle in areas
conversion head +39.6% increase im with low baseline livestock
animal yield growth and milk production rates
Antibiotics o 54-59 per head MA CHa: —0.4% to 5% increase in Beef cattle in urban and
—5% amimal yield  intensively managed livestock
production systems [LPS)
bsT o $123-5300 per A CH4- —0.2% to 12 5% Dairy cattle in urban and
head +10.3% increase in intensively managed LPS within
animal yield cowntries where bST is currenthy
expected to be legal and feasible

[continued)

Table 5-59: Abatement Measures for Enteric Fermentation CHy (continued)
Total Reduction Benefits
Installed Efficiency [changes in

Capital Annual O&M Capital [change in livestock or
Abatement Cost (2010 Cost (2010 Lifetime  emissions per Energy

Option usn) usD) [years) head) revenue) Technical Applicability
Propicnate 540-5120 per CHa: —10% beef 5% increase in Beef cattle, sheep, and dairy
Precursors head cattle and sheep; animal yield  animals in urban and intensively

—25% dairy managed LPS
Anti- o 59533 per 7% CHy- —10% 5% mmcrease in Al ruminants in urban and
methanogen head animal yield intensively managed LPS
i o -51B0 to +51 LY CHy: -13.3% beef -11.2% Beef and dairy cattle in
razing per head cattle; —15.5% reduction in  developed regions and Latin
r dairy cattle dairy cattle America in urban and intensivaly
yield managed LPS

Maote: Annual costs and reduction efficiencies were calculated for each region based on Gerbens [1998), Bates (2001, and
professional judzgment based on consultations with experts.

37 15 "= 8379 224 U v #HEF AL ) =S A A

EPA®] ‘Global Non-CO2 Greenhouse gas emission project’
HIA0= Fdf wghilE A 2x]eF 23] A& gt H|-&
aeS At (3415, F2 W82 o2 &4
1. Atm ks feddd Ats dghee 2T Alge=
AR AR oA vl AT ofdl Pl wEe

60) https://www.epa.gov/sites/default/files/2019-09/documents/nonco2_methodology_report.pdf

_26_



Ag. ol AEo FFEE FE FS Heln Ao
AHEL BF. o] AL 71F AR Fho] FiHoR Yo
Aol wiEFS Folk o o EAY. T8l FL AR
A4 oIS $25-$295 Mg02 AT -39.4%7H4] A TPs

LA PAAC]: BAADE AF F4E SA5T G
25 1EY A2 HHAFS Zol7] S 2o/ B 5 9

-1 =2
A Y] AFEo == $4-%9 HIEo= A -0.4% EY 71,
. Bovine Somatotropin(bST): bST+= ¢ A4k

o ZaiofA Fof, B2 =714 b
ARgol ot Hro] wiZol o] A @A bSTe ARgo]
Aol A JHed AoE difEE AR FTto|Agt
AEE QZ. bST ARgC == $123-3300 HI-E-0= weh o
-0.2% A% 7Fs.

IR0 QYPlE  AA: ZRIQUYP|E  AA|(H0lE,
FaEAt) = FEolA MY T HRE Sl HEEEolA
ABRH Fae THEote] CHy B ZRI Yo EE A, 5=
Atz ZR2HQe Yo|lE HMAAE H7IsHH ¢ B 547
=1 Yo|EE A4St H AREED ¥ A2 CHoF 4.
2 QYolE AFAEZ= £ $140-$120 H[-&o= mg 2o
~10%(429} 9P L -25%(F4) T4 715

Jufleiell: el §HE=iolA CHy A8/d2 SAIst7] flsl
oA B 4 Qe WA WA | A 7] G
uem HiE A BE, F71AQ1 ot 8t 9 5= 147 g3l ot
A7} Al el £ $9-$33 H[-go= HE Xof
-10% H4 75,

AT e HJE IR B HE5A%] 522 Heet
ol FS= JNAdsk] A o1-8sHaA =HEH A
O|ELE Eol= A& 9net. HSHEo=E o

2 -155%(F4) A 7bs.

-



S A7 o] 91om 9 rto] vshE AT @ i
Aol PHe AT A9 SaBAF AMT vgaede o
o

O sFF(USDA)E 2021d FFITAA ¢ ln:f_z]Q,ﬂ/\}ﬂg SATIA
HiEda 9 ga4dE FEokl 7%
A

ozl 7| AntE 29 U 01%4 A

ol
il
Job 7l
OZi
oL
&
0,
R
o)
H
L
=
!
=
i
ﬂ?l
rO ﬂllﬂi
do
rdl
>
u
l-'>~
=

9] 841 oA (AIA)6DE USDAS] A9, Z2 s 2 d78
FEA BT S7E AT SR A, 45, A=
Az W OAE 402 58] F kdo] eHz w5

9

ZAMGsE7] 1t F4 2o kel = o] 2050874 u];l
sUe) 2 WA= S 50%= E01UA Bl= s s 40% SEl=
As SRR Sk 9=

O 53] oA oA A2 USDAS] w& ZWE(RD)= of A 2|7
(U.S. Department of Energy)?} @ ste] Asgst L.

O USDAAFSE 71381 HAATFA(ARS)SD o4& ARS M=
2020064 o] oA 71E-FHAALS Bk FAlO] 5EX

_4

61) https://www.usda.gov/media/press-releases/2021/05/20/usda-releases-90-day-progress-report-climate-smart-agricult
ure-and

62) https://www.usda.gov/our-agency/initiatives

63) https://www.ars.usda.gov/
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# 6. T2AE Food Animal Production(NP #101) &% (Livestock)

Title (A< AL | FEd

Livestock Grazing in Rangeland Management Systems

1 - 2021.6.1. | 2026.6.30.
(B Pl AL Tl TR
National Animal Germplasm Program

2 2022.6.14 | 20276.13.
(=4 5= A4 2 =21
Regeneration of Y Chromosome in Holstein Cattle

3 - 20199.1. | 2024831
(E2ERD &0 Y A4A] A4Y)
Maintaining and Refining Animal GRIN

4 202081, | 20258.1.
& GRIN £ 2 AA)
Identification of Estrogen Responsive Genes in the
Endometrium of Cattle That Influence Pregnancy

5 | Success 2020.10.1 | 2024.2.29.
(A Aol 9= vAle & Al W o 2E=A
e $87)
Fertility Enhancement of Spermatozoa in Cattle

6 2022.5.1. | 2025.10.2.
(= A7l WA 23

64) ARS 2018-2020 Strategic Plan - Transforming Agriculture.
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Title (%) AR | F=Y
Development of Management Strategies for Livestock
Grazing, Disturbance and Climate Variation for the
7 | Northern Plains 01958, | 202457,
(B 8o 7= W, wek B 715 Hslof ik vy
e A
Identifying and Mitigating Factors that Limit Beef
g | Production Efficiency 2022101, | 2027930,
(Aa17] B4 aeAde Atshe 29 A 9 o9
Climate—adaptive Strategies for Overcoming Barriers to
Establishment of Diverse CRP Plantings in
9 | Drylands-Miles City 22291, | 2027831
(A=A o ohefet CRP AEi=] Afof dit AH<
323171 9l 71F A3 A
Cooperative Research between Montana State
University and ARS-Plains Area for Joining
Research Projects at Research Sites and Facilities
10 |in Montana 202341 | 20284.1.
(ZEiut FHder¥ ARS-Plains Area?te] 98 d+-E
Fo 2o ey 9 Q4B 25T
Rangeland Resilience Following Wildfire:
11 | Opportunities For Grazing? 202321 | 204.1.31.
(= o] WEx| 9&5¥: =9 7]9]?)
Fire Effects in Greasewood—Saline Ecological Sites
in Wyoming and Montana
12 Y & 2020.10.1. 231230
(etol @} EefjLto] Greasewood—Saline AJEf
Ao s 9P
Precision Range and Livestock Management on
13 | Western Rangelands 2021115, | 204114,
(A7 =m2e d 5 9 7k @)
Feed and Crop Management to Support Livestock
14 | Research 02231, | 2024331

AdTAEE AT AR B AEEE)
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Title (1Y)

A

Z29

15

Sustainable Management of Manure Nutrients and
Environmental Contaminants from Beef and Swine

Production Facilities

(#3070 HA YA AL B G
29 49| A% 5@ we))

7

riok

2021.1.13.

2026.1.12.

16

Applying Nutritional Strategies to Improve Early
Embryonic Development and Progeny Performance
in Beef Cows

(R40] 27|Hobig ANEE FHL 9
ootz A7)

rsk

2022.1.31.

2027.1.30.

17

Discovery of Novel Traits to Improve Efficiency
and Sustainability of Different Sheep Production
Systems

(CheFet oF Aat A2ge] a8 A% 7Hsde
FIA7E Mzl 54 2D

2022.8.11.

2027.8.10.

18

Improving Lifetime Productivity in Swine using
Systems Biology and Precision Management
Approaches

(22 O gude)s|Ee olgd FE

=
J—iéxg /\g/‘\l-xg SEAMEFO )

2022.1.31.

2027.1.30.

19

Improving Robustness and Climatic Resilience in
U.S. Sheep Populations through Genomics

(FrAlehE Bl vl= &F WAl Aadet 715

2022.1.1.

2026.1.1.

20

Influence of Maternal- and Embryonic— Derived
Extracellular Vesicles on the Initiation of Porcine
Conceptus Elongation.

(=24 51 Bfot el AlZ8F 2ZA7E WA SEfA
A A BRI )

2021.10.29

2024.5.31.

21

Enhancing Boar Fertility in the Face of Climate
Change through the Mitigation of In utero Heat
Stress

REd GBIE Bl 215 skl Hust

20233.1.

2026.3.31.




Title (<) AL | F=d

Improving Livestock Production through the

Development of Precision Rangeland Management
22 | Technologies 202171 | 2024.6.30.

e F52 e 7le AEE S 7= At 74D

Quantifying Genetic and Non—Genetic Factors
Associated with Lamb Growth and Carcass

23 | Characteristics 022,16, | 2004.12.30,
A A GAS 4 R 3 a9
H| &4 g olo] HFksh

Management of Stable Flies to Improve Livestock
24 | Production 2019.12.1. | 2024.11.30.
C1EAA AAE 9 ke )

Sustaining Southern Plains Landscapes through
Improved Plant Genetics and Sound Forage— Livestock

25 | Production Systems 2019522, | 2024.5.21,
(NBHA 2 S5 WA ALT S 5
HE o] g o #IF AH)

O 20084 HAATLHARS)F FHA=F5AAFANational Institute
for Food and Agriculture, NIFA)7} FEsh= HAAAILS "2008-
2017¢ ‘5555 FdAStel| thet USDA 2o tigh JAR' S W,
ol BE fAAs 47 L AT AL Se A7 BA IS kw9,

oFo] TsiArE} )
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Aol 942 AHYOH, oleet £k FE 109 5] A2
SRS ISR B AGELS. o] £1A165>—t— 7 109 5% 5B
Al Tt A A AHIA 508 5T 4 e w2 dFe 27
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65) Blueprint Executive Summary : From Animal Genomes to Phenomes
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ARS 7 T2 AEA 7]9E “methane” A4, AA] APZ<! vt
Aol et A= 370 HAZE dlew,  “additive” HAS HIE
A et A= 6671 A7 A, o] T HiEE=Eo] A HE
daoh wad 347, A=, F7H B TE B Alad] et A+
522 ¥ 719 ¢S

7. Wl ARSO] ¥tEEE WledAy #Y 97 ZRAE EE

Title(A ) ARL | FrY

Assessing the environmental protective benefits of
tannins and fat supplementation for finishing beef steers
@27 152 St o 90 AT 550 HFHTA
o8 B2

2022.9.1. | 2025.12.31.

Improving dairy feed efficiency, sustainability, and
profitability by impacting farmer's breeding and
culling decisions 01921, | 2024.1.31.
559 %% U v A4 BE 4AE AR
§84, A& 7]-1—/H ol 2ol Al

Rumen microbial communities in forage—based beef
stockering and cow management systems in the
southern great plains 202281, | 2026.1.31.
(% o eo] vtz Jle 437 A% 9 24 B
A | o] vhE9] mAdE 3

o)

Sustaining southern plains landscapes through improved
plant genetics and sound forage—livestock production

systems 2019.5.22 | 2024.5.21.

Ol A= fast s ope—71s A
Azde Bo gF BE A8 §A)

Improving dairy cow feed efficiency and environmental
sustainability using genomics and novel technologies to
identify physiological contributions and adaptations 2022.7.26. | 2027.7.25.
(24 71 5l A= &Rl Sl Al 2 Wlse
Agajo] 2 AR w84 @ B4 A% 7154 A

Novel commercial farm—field network to quantify
emissions and carbon storage from agricultural
bio—energy feedstock production

A% wroleoix] gata Ados dg Nz 4
B e 9o e Az 498
5424 YED)

2020.10.1. | 2024.2.29.
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Title(H )

RES|

F=2d

Using natural sources of tannins to mitigate greenhouse
gas emissions by cattle grazing winter annual pasture

(Fde] 49 THUS AHEsl] A% A7 B2AS
B 20 2Aks WES gsh

2023531

2028.5.30.

Interseeding cover crops into corn to extend the
grazing season and improve soil health

(TE 72ve AT EF AFS AT AT
S5 9 42 A7)

20233.1.

2026.11.30

Strategies to Manage Feed Nutrients, Reduce Gas
Emissions, and Promote Soil Health for Beef and Dairy
Cattle Production Systems of the Southern Great Plains

(7 BBl 9 BAAAE ST
Az, taE A 9 Ed 37 A9

2021.831.

2026.8.30.

10

The Impact of Insects as Animal Food

(Z3Fo] 58 AREA HXE 4P

20229.15.

2026.9.14.

11

Assembly and Annotation of Rumen Protist
Genomes to Determine their Metabolic Contribution
and Environmental Presence

(BHF52 §A4 ] AL Flolet B4 =2

Fyat] glat slelet F4)

2021.9.1

2024.8.31.

12

Identification and Culture of Californian Marine
Macroalgae Capable of Reducing Greenhouse Gas
Production from Ruminant Livestock

(HFFRERE 2Aks WAL P2 5 e
Aelzulo s hg2Rel A B Hjep

2019.1.1

20231231,

13

Improving Forage Genetics and Management in Integrated
Dairy Systems for Enhanced Productivity, Efficiency and
Resilience, and Decreased Environmental Impact

(WY F, a8 2 592 I, 99T A4S

At T 2AR A4 B we] A4

2019.34.

2024.33.

14

Forage and Fiber Utilization in Dairy Cow Diets

(B9 Azst 494 olgd] BF )

20239.1.

20288. L.

15

Evaluating Pasture Systems in the Upper Midwest

(FAF A 522 A28 ®7H

20233.15.

20271231

_34_




Title(H )

RES|

F=2d

16

Alternatives to antibiotics strategies to control enteric
diseases of poultry

Crawe dags sty A AL He)

2211013,

2026.10.13,

17

Genetic mechanism of reproductive heterosis in dairy cattle

(B0 A4 FF 42 WAUB)

2020.1.1.

20235.31.

18

Usda—nih/ods, fda iodine database and special
interest databases on purines, nitrates/nitrites,
glucosinolates

(Usda—nih/ods, fda 82 E dHlo|gHo]A 9 F,
A/ oA d, 2FIAECIE tet 52 A

ol o Ef o] 2)

2023.6.1.

2027.9.30.

19

Genetics and genomics of introduced species for
biological control of invasive species

AIF9] AZTH TAE I =959 Fdsh
A

2020.7.2.

2025.7.1.

20

Investigation of lodine, Purines, Glucosinolate and
Nitrates/Nitrites in Foods

9% g 895, Fd, FEaAEd0lE
obaste 24

=)

i/

2023.8.30.

2025.8.29.

21

Longitudinal Quantification of Salmonella from Feedlot
Cattle fed a novel Bacillus subtilis Feed Supplement

(M2 Bacillus subtilis Atw HSAE H<l
Absrgo A Ardletgt o] Sk 7))

2021.2.1.

2024.1.31.

22

Environmental and Management Influences on
Animal Productivity and Well-Being Phenotypes

(52 A 9 4y m@gel die o4 2wl 9P

2022.1.26.

2027.7.25.

23

SBIR Phase 2: Polyvalent Bacteriophages as Livestock
Feed Additives & Alternatives to Antibiotics for
Pathogen Control & Improved Animal Performance

O1% Atm @7ARAC ot sEE ens] @ S
Aol 8 52 A% A g FAA dAA)

2022.125.

2023.9.30.

24

Peanut Skins as an Antimicrobial Feed Additive to
Reduce the Transmission of Salmonella in Turkeys
and Turkey Production Environments

(A9z 9 AAE A Bl ARdehie] AEE
Zol7l SA@ I Az A7HIEAS BT A7)

20239.1.

2026.9.30.
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Title(H )

RES|

F=2d

25

Systems—based Integrated Program for Enhancing the
Sustainability of Antibiotic Restricted Poultry Production

@A A 2R Ao A&154 Ane g
A A S5t mE )

2020.10.1.

2024.9.14.

26

Immunological and Practical Approaches to
Manipulate the Ecological Niches and Reduce
Foodborne Pathogens in Poultry

CrERel AR EAE 2253 4F ) HudE
Zol7] 91g Wefstd, 4§ P2

2021317,

2026.3.16.

27

Immune and Metabolic Kinome Analysis to Evaluate
Salmonella and Campylobacter Colonization in
Poultry

(gndeia Fazatee] HEE g g O
wel Bl oAy ) 1)

20209.1.

2023831

28

Improving Utilization of Forages in Integrated Dairy
Production Systems to Enhance Sustainable Farming
Systems and Food Security

(A &71seF FeAALt AFARS gt
Fee A AR Y] AR 28T A)

2019.325.

2024.3.24.

29

Identification and Culture of Californian Marine
Macroalgae Capable of Reducing Greenhouse Gas
Production from Ruminant Livestock

BrEsE2fy 247 TAde
delzYol sff digdzwol A 2 Hed)

2019.1.1

20231231,

30

Forage and Feed Characteristics on Performance,
Feed Efficiency, Environmental Impact, and Farm
Nutrient Cycling of Dairy Production Systems

(GAE AT A2de] 4, AR B8, B 9
9B G 8] 3 AR W AR 54)

2022.8.3.

20278.2.

31

Application of Probiotics as an Alternative to
Antibiotics for the Reduction of Salmonella in Poultry

Crawrel dRdet A St A diAAzA 2
ZzHlo] QB4 0] 2-g)

2022.7.18.

2027.4.30.
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66
67
68
69

https://www.nifa.usda.gov/topics/animals
https://www.nrcs.usda.gov/conservation-basics/natural-resource-concerns/animals#assistance
https://www.ncba.org/

Carbon Hoofprints: Cows and Climate Change, https://minnesota.agclassroom.org/matrix/lesson/print/707/
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BIOGENIC CARBON CYCLE

After 10 years, methane is Methane is released

converted back to from the cow's mouth
atmospheric carbon through into the atmosphere.

hydroxyl oxidation.
The cow's rumen converts

some of the cellulose and
starch into methane (CH4).

Plants convert carbon
dioxide (CO2) into
carbohydrates such as
cellulose and starch.

The cellulose and starch
components of the feed
are ingested by cows.

Within the livestock category,
cattle represent just 2% of all

U.S. greenhouse gas emissions.

a9 17, u)= AYd 2AU7EA viEF vl (A :climateataglance.com)

.

O "l 8¢ 2% AIA AT BEEF.org’0)2 2]117] A5, A1EQFA,
FAO] 2|117] AL 2] 2117] Aute] diet ¥3] ko] #elE skl
U=, 59] 2]217] A4toll tigt 2A7EA0] vijEo] B 4F]ofl Bl S}

ofF A%+ As FEH(AHLT).

t

0!

O v Y5EEH(US. Dairy) Ve §AE0] LI AT W57t

70) https://www.beef.org/
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e

al=r9] iy AlE719 <1 General Mills72), Walmart Foundation, Cargill

9 McDonald AH2 2 vl=r B2 H(U.S. Northern Great Plains) ]|
20307k2] 1009t oflo]A (arce) 2] Holl A& 7t HES 3.

3. At

AH L

O Nyt AF= 203087k 247t~ e 20058 RO 45%
=o]|al 20509714] &= A2 HiEHS 2A0HItE 3 A
I+l Sa Sema B | I+ SEm e

2030 Emissions Reduction Plan - Sector-by-sector overview

The 2030 Emissions Reduction Plan: Canada's Next Steps for Clean Air and a Strong Econamy outlines a sector-by-sector
path for Canada Lo reach its emissions reduction target of 40 percent below 2005 levels by 2030 and net-zero emissions
by 2050.

Explore the sections below to learn more about what Canada is doing to reduce emissions across the economy.

o Waste
« Nature-based solutions

+ Economy-wide
« Bulldings .
e The transition to a cleaner, prosperous economy needs to be both an immediate priority and a sustained effort over the
» Electricif .
Eedndly years and decades ahead. Canada must keep innovating to meet this lang-term goal, strengthening and building on
« Heavy industry .
e existing measures that fight cimate change and transform the economy.
- Oiland gas
+ Transportation To avert the warstimpacts of climate change, the Government of Canada is committed to achieving net-zero emissions
» Agriculture by 2050.

This goal il require support and engagement from all parts of soiety, including provinces and terfitories, cties,

Indigenous Peoples, youth, and businesses.

a9 18. YTt 2030 247EA HiE S4 AZ &), IAR 2050(Net Zero) (%)
O Ziurte] Zake 719A1=1(202074) 3 ¥ it = AL]=2(20161)75 2]
Z2E vl g2 20304 HiEH=EA S

sle theat 27,

N S

==

H
Tlr_Cﬂ L=

. ©] SUT

2N HE F4 A

71) https://www.usdairy.com/

72) https://www.prnewswire.com/news-releases/general-mills-to-advance-regenerative-agriculture-practic
es-on-one-million-acres-of-farmland-by-2030-300805224.html

73) Canada, 2030 Emissions Reduction Plan, https://www.canada.ca/en/services/environment/weather/cli
matechange/climate-plan/climate-plan-overview.html

74) https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-ov
erview/healthy-environment-healthy-economy.html

75) https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-framework.html
76) Canada, Net-zero emissions by 2050. https://www.canada.ca/en/services/environment/weather/climat
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77) https://agriculture.canada.ca/en

_40_



- Myt AR= 20229 FE71 e 5ol wer 127 ZRAES I
stlon, s dayre], A=A, dAEE FPt g2 Fop
BAaS ARt 2AVIAS Fol

gee] el A9d A€e
[e]

Il

e >
S

:>IJ:|
oo o & k4
Mo i oX
A

1]%?:}. A7y %—i%!?_ 2023/2415% A Z=27

re

ogh ol
pats
flo

V)
oo
ol

7ol 57

78) https://agriculture.canada.ca/en/programs/agricultural-climate-solutions-farm-climate-action-fund
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O At FAHEL BIE 59 HEN LA HES Zolt WY
% sht Aeso] oLe. At AR @A AuE 715 Abgol di)
QMRS AZoA T ot A IR AL o b R

IS A, Hhole &3t e 2734 371 %

3RACIA 2A7ks e Folt d =gol B olistds Wi
Gaetne geid gekashe gt oldeiea sao] E3tEe)
G7] #7158 G Ho]QIFAS Aol W AT} otmujo} HlER
AR A2HE Bl olFelT S glon], Holestas LA
girE 4 ol

O Fttcte] 71Ee] A weklEe Zol7] 917 Fa LML TRt 7L,

- gk viES 29 30%71A 22 4 e Ak 7R dgk JAA] AR
- 7te e AREEEe SRt &8 flot A AAILEA Tl i

(Agricultural Methane Reduction Challenge)’” =
. g 221 w7 B HHAREe] HEd=2o] 9t ofo|dolE
SWsto] Zp fopd AR F e olshs RO R F
1,2008r 2] 9] Aol HAE ] (A1), (A TLT. upgt
20249 24 74)

79) https://agriculture.canada.ca/en/environment/greenhouse-gases

80) https://www.canada.ca/en/agriculture-agri-food/news/2023/11/agriculture-and-agri-food-canada-laun
ches-new-agricultural-methane-reduction-challenge.html : https://impact.canada.ca/en/challenges/me
thanechallenge
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1 About the Challenge

Methane is & shortived but polert greeshouse g (GHE) that is B0 mes mare

Agr|cultura| Methane B G gV e ot 5t
d sccount for 17% of ghobally. The agr
approoamalety 1/3 of Canada’s methane, whene B6% of emissions .ﬂ-mln enlerc
Reduction Challenge R e e e Ty
ethane Reduction Challenge aime 10 SUPDOT solmicns That Can reduce mets
Stage 1A: Concept application missians bam e cale secor i Canach, For e pupase 1 s rnam-»ge the cante
secior is limited o The cow-calf, feediot and dairy sector. Despite decades of ongoing
Applicant Guide research in Thes anea, There are several innavation gaps in advanceg methane wXACTon
soluions and reducing bamiers Lo their sdoplion, especially in cow-Galf opéralions.

1.1 Challenge Dbjectives
Tre chjectives of the Challenge are to:

1. Reduce et enedic methane emissians in the caftle sectar,
2 Mtﬁnle Innoitive methane reduction sokitions, particulily in The eow-calf

Pt WP RPE—— inthe rapid development of methane
reduction sollians;
4 Incresse awareness of of methane and ways 1o reds in

s 1t the successhl adoptin and scake-up of sohmans on-fam;
& Facilitate km-mu‘lgeand techrodogy ransfer activities within the sector io

encoarage adoplicn;
7. improve measurement ook and data ta account for meshane emissicns
reduction:
etween the indust ). st vt
&!UMFL
Aesults 1o Canada's efforts in redy

mhane i, herety SUpporting its commitment towards the Glbal Meshane
Pledge which sims & reduce glabal methane emisskons by 30% bekow 2020 levels by
N

For more details on definlions used Throlghot this Gusde, pleas réder To Annex A,

Canadi

a8 19. Y 8 g &=
Methane Reduction Challenge) A7}

A A (Agricultural

O 7NYtt 2]317] AF=E7HCanadian Beef Advisors)~= 12} 2|317] AJAro =2
gt HiE A& 2030W¥714] 33% EolFthe BRE 71 9lom,
Dairy Farmers of Canada= 205097H2] &= A2 EEitt= 585
Al (C1=20).

Infographics
{Sequester Carbon [Mative Grasslands [Five Freedoms

— 7 —
e J MONTAL ram
34 5e S

= MAINTAIN THE FIVE

OF CARSION EVERY YEAR 35 MlLLIDN DraRSMUTAT  wTmmOs

RES OF WATIVE GRASSLAND
Pt producers

[Food Waste iHabitat Capacity |Best Practices

.88 | g

weicher: | PRACTICES

R GARDNG ANTIMTECMAL USE

Vo

FREEDCMS OF
e ANIMAL WEL LEEING]

REDUCE FOOD LOSS
AND WASTE BY

&2 | 50%

o secondar
PrOCERRNG 10 ConsL

REDIACE PRIMARY
FRODUCTION GHG EMISSION

itz o VALUE % INNOVATIVE
5 33% bl SOLUTIONS
ooy PRINE CAFEASSES A .
g e $id
&

" - A

5“_# . \\- j OF THE

- B "( ) .'I:I\I'E'I'I.A..lIJDS

TECHNDLDG‘( i

a9g 20. AUt 4117] AHE7HCanadian Beef Advisors)
9] 20309 A4 Bx
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7H‘4ﬂ' 2]3117] ZF27F= 2020 949, 20309 4] HER D2A7FA
A4, 5= A4 % 54, )EA o8 H A= v

He 5
st 20219 49, theo] 4712 BEt EUHE. 5)E, 6)=0 A%
=}

2k, DAy 24 3 P, 8)71=7Hs,

Mttt =58 d =] &4

Environment Committee)82)

i

1=

3] (Canadian Cattlemen Associations
L e o) AR S g

Aot e Ao TEE FAEAQ dFe 2o of-g, el

A £ ofg b BAC dal A ARe detn L.

r*o

-9 3] Beef Cattle Research Council (BCRC)83)+= == 29
A S 4l Bioln JdiE e8] T8 g st
A2 ERh HxA]= F8% '®Aa Ao e A w2
FolA AARE AT et ofd et Fzte] tiide] 2 4 e '
HZESH] o Zel mj¢ Fasietal 9t ARgA oA A5 AYikstd
&|a17]19] ga HjEsFo] Wolz|al &|a17] A4t BgAdo] =o|+=
FHol qlo] S AR Al2H] ZF Ao s == WE 28Tt

247155 231715 99t 7yt 2R EH|o]E(Canadian Roundtable
for Sustainable Beef (CRSB)89 3} H=+4AAE-H 3] (CCA and National
Cattle Feeders Association (NCFA)857} A7 A7 5ol
S Hostal 7|FHEHE A XItal ek

)
)
83)
)
)

1) https://beefstrategy.com/2030-goals.php
2) https://ar.cattle.ca/

https://beefstrategy.com/2030-goals.php

4) https://www.smallfarmcanada.ca/news/kiss-the-ground/
5) https://nationalcattlefeeders.ca/
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KEEP THEBEEF, 7 CRSB o werscrsns
HABITAT

Canada's beef producers
support grasslands and
safeguard homes for
. wildlife, birds, pollinators,
... and fish, including more
¢ than 60 species at risk.

Sustainablility: Meeting'the needs of present and future generations

RAISE YOUR YouTube

BEEF Iu A&7 e 41718 A8 AUt el E T8 94
beefresearch.ca (Canadian Roundtable for Sustainable Beef (CRSB)

a9 21, Yt 8-99A3] Beef Cattle Research Council (BCRC)

O 7|51 ztel gHof Histe] &7} 2= e afj(HiE siEe] DS Szt
2Ht2 ARl w8g T 1 esiE WUl EF7HEe] A
4 (Sacred Cow)80)t= AgAS W50 &5
g5or ‘v T 3 7P 22 7P HgE =
Ioke AFstRed e v=v 2=
- o8 AaEHS g 7P A 2

[[

_OH
oft Rl N
30,
oo g
4
FEl
e L ox
o

Mo
B>
I
Y
:
o
1o

B2 A o, 53] S7et grelste] esof

M. F|ARHe] sfmgolts 7Rt 4o e g2 AYF e AvE
=7e 98] Beo=M 94, S, It dAE s
RZ¥eE Si|gt, AZstal 2|4 7bsot oFAl Al AlE x| AHl0] BE ¢
ZAE 4 9l St 5ES 7121 WS o A¥she 2R mYH
g, FItd 2AE 3T

86) https://beefstrategy.com/2030-goals.php https://www.sacredcow.info/
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O 39| A 2474 HiE vlE2 47| 33%, 1173 A] 20%, &
18% WHH A5 48N 11.8%%.

O SF=AHEA8(0]5F MLA; Meat & Livestock Australia)~= 20309
M| FHEZEFAY Y] HAFTHES AAdstilen, oldf wet gASHS
Adst7] 93k ‘Carbon Neutral by 2030(0]3HCN30)’89)0] 2=
2SS EGE CN302 Aikat, Avaf, AE 9 At7|o] dAgdsto]

|9 o]e]& F Ao S5 wis—winH 2R Ao,

FAL] 2Eda 2AVLA wWiE A, ST
SHHYANAE A5 T 494 FAY d9S Fof -

r

I T= j I
PI-AFY 5 I ol FESRIA PO

1. Industry leadership

2. GHG emissions avoidance
 Grazing properties
Feediots
« Processing facilities

3. Carbon storage
« Grazing properties.

4. Integrated management systems

Multiple benefits

.o mental stewardship
“in

- Increased animal productivity

a9 22. CN30 2= 494 2y 99 2 o]
(&34:Carbon neutral by 2030 roadmap, MLA)

87) National Greenhouse Gas Inventory Quarterly Update, 2020

88) https://www.mla.com.au/

89) https://www.mla.com.au/research-and-development/Environment-sustainability/carbon-neutral-2030-rd/

90) https://www.mla.com.au/globalassets/mla-corporate/research-and-development/program-areas/enviro
nment-and-sustainability/2689-mla-cn30-roadmap_d3.pdf
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Industry leadership

Nt o I r?é

GHG emissions avoidance Carbon storage

Grazing properties | Feedlots | Processing

45 Integrated management systems

Rapid adoption | Carbon accounting | Measurement and reporting

¥

Multiple benefits

w,

- Y o
Demonstrated Increased Increased
emnvironmental profitability animal

stewardship productivity

9 23. CN3094 MLAS] 4%
(&4:Carbon neutral by 2030 roadmap, MLA)
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91) https://www.mla.com.au/research-and-development/Environment-sustainability/carbon-neutral-2030-r
d/get-your-business-cn30-ready/
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O Emissions Reduction Fund (ERF) Factsheets«= oF&|7}Z] FL&50]H

oln] = EHJYAY A F5F< Factsheets®] H52 399 &3,

F 9. Emissions Reduction Fund (ERF) Factsheets 7+= &% 9 1= AT

g5 75 oF
Carbon farming O(pdf)
Carbon accounting technical manual O
CSIRO landscape options and opportunities for carbon
abatement calculator92) O
Participating in the ERF O(pdf)
Feeding nitrates to beef cattle O(pdf)
Savanna fire management O(pdf)
Sequestering carbon in soil in grazing systems O(pd)
Beef cattle herd management O(pdf)
ATO Fire preparedness fact sheet X
ATO Shelterbelt fact sheet X
ATO Landcare Rebate Fact Sheet X
ATO Tree Farming and Forestry Fact Sheet X
Australian Carbon Industry Code of Conduct and Carbon
Project Developers93) O
The Beef Farmer Carbon Tracker Tool on Zero3094) O
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O 25 MLAYA o= AR 7|3 @ d3](Red meat industry councils

o] 117] AF}ie] oot AH T E o] ELL U
2 dz, MLAOA wre 22kl EES TE 3 1E(Good
Meat) 99+= 85 9 4SS sty 92, ‘The Australian Beef
Sustainability Freame work%0)' = H2117|2E2¥38](Red Meat
Advisory Council; RMAC)9] o|UME|EZ FAtH Q] 2|54 <1 7id
Hoof gt dA9] of&2 A doted ks v 9= st =
‘Australian Beef97'= MLAOSA] Algok= &3 4|a17] &Fa17] &7

AATE AlEstal FHstE 28 SHE

and service providers) &

0o

o 127 AE e AAE(CHE24eF B 7|8 FH o)A

(210).

O

=
T
A

AN ol

CATTLE (_; SHEEP
SOUNCHL GICA , u" PRODUCERS

© AMPC ...mia

a9 24, 3F H2 17] AR U3 (Red Meat Advisory Council)
AA =

rl

2) https://looc-c.farm/

3) https://carbonmarketinstitute.org/code/

94) https://zero30.org.au/zero30-beef-farmer-carbon-tracker-tool-example/
95) https://www.goodmeat.com.au/

6) https://www.sustainableaustralianbeef.com.au/

7) https://www.australianbeef.com.au/
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O oF FAAAAHA= 7F=AYATHZ Livestock Production Assurance
(LPA), 7t A®HA]AE] National Livestock Identification System (NLIS),

AAHAE T E Property Identification Code (PIC), AR A National

Vendor Declaration (NVD) 52 &9%9s5}1 Q&

B

10. 3% B2 7] AZ Y3RMAC) ol F4 B2

EH|0]A]

(MLA; Meat & Livestock Australia

www.mla.com.au

T 7| A9 ¢S]
(RMAC; Red Meat Advisory Council)

www.rmac.com.au

T8 A9 23]
(AMIC; Australian Meat Industry Council)

amic.org.au

55571395 |
(AMPC; Australian Meat Processor Corporation)

WWwWw.ampc.com.au

S5 2599
(ALEC; Australian Livestock Exporters” Council)

auslivestockexport.com

(CA; Cattle Australia)

ST ST = livecorp.com.au
(ALVECORP; Australian Livestock Export Corporation) p- :
2541893
(ALFA; Australian Lot Feeders Association) www.feedlots.com.au
ST AR S

cattleaustralia.com.au

SFAL7AA S EE]
(GICA; Goat Industry Council of Australia)

www.goatindustrycouncil.com.au

SIS
(Sheep Producers Australia)

www.sheepproducers.com.au

BAYA AT
(Integrity System)

www.integritysystems.com.au

O &5 7|5H3}, ofvx], &7 9 F2YUFE (Department of Climate
Change, Energy, the Environment and Water; DCCEEW)of|A] ©tA{7}
7] 2 (Emissions Reduction Fund;ERF) 29, H=E-Q-9} & HIH 20|

27HA(BArEEol, agHe) s55] Sl
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T, = BUHZ B Alo] 7las &8st SA, AT, 29 9 B
24, 7HE 2EE B 25 Ve sty Fe #eE AiAskL dl=

— MLA®] ‘Research &Development Report99)’' 2] 7|9E AHMZS 55

=7 Hegga 3 A4ESe AduE 2oe 2110 =

:

E 11. 35 MAL 9978 RN 715 HeEgd4a 38 B

k2 Title(H ) Huy

‘Beef cattle’+ ‘methane’

Methane emmissions of Australian feedlot cattle as

1 influenced by 3-Nitrooxypropanol and diet composition 200155,

3-UERSAnZREY AR 749 GEe we ox AR
7 2o Wik oz

Effect of Asparagopsis extract in a canola oil carrier for
long—fed Wagyu cattle Asparagopsis oil can decrease

o | methane emissions of feedlot cattle. 2023.7.10.
7170 A ot &8 ke 2ROl ofAubE A A
A FEE9 8

98) https://www.mla.com.au/research-and-development/
99) https://www.mla.com.au/research-and-development/
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HE Title(HY) By
Value proposition for the development of an emissions
reduction fund method for use of novel feed supplements in
3 | the feedlot sector 2022.7.1.
H5 FE2oAd MEe Als HSA A= 9T HilEg g4
e R s i e e
Assessment of climate accounting metrics for the Australian
red meat industry
4 - - ——— 2021816,
2Eg WY 2225 UY oF 94 94 A% 54 oF
Fo 7] AF}lell digt 719 A & Fot
Harvest Road Group Carbon Neutral supply chains 2025
5 2022324,
Harvest Road Group ©4 TH 389 2025
Moving towards carbon neutrality — Feedlot Technical
6 | Manual 2021.2.4.
B 39E P9 dobbl - 484 716 i
Trends Analysis of the Australian Beef Industry 2020
7 - - 2023.5.30.
2020 &5 4317 49 s 24
Pathways to climate neutrality for the Australian red meat
g [ industry 2023331
oF AME ARE SR 71 T A=
Greenhouse gas footprint of the Australian red meat
production and processing sectors 2017 & 2018 updates
9 2020.3.31
oF H< A7 A B 7k BEo 2AVEA HiEw 20179 o
2 201849 dHo|E
Revision of key National Greenhouse Gas Inventory
10 | methods for Australian feedlots 2020.10.14.
% A8l Ut 8 %7 eAta QuEe 98 A4
Greenhouse Gas Footprint of the Australian Red Meat
11 | Production and Processing Sectors 2020 2022.9.6.
oF FH a7 it 9 7k BEe 247k HiEw 2020
Improving beef production through management of plant
12 | toxins 2022.12.1.
AgEs peE 59 A7) A
‘Beef cattle’+'genomics’
Accelerating genetic gain for productivity and profitability in
1 Northern beef cattle with genomic technologies Final Report 171

A J1ER BE S99 BT S48 9t /44 A5
s A% HaA
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Title(19) ik

rE
o

Angus Australia Progeny Test and Information Nucleus
o | Final Report 2020.12.8,
Angus Australia A= HIAE 9 HH Nucleus & HIlA

Improving  productivity of commercial cattle through
utilising sires within and across breeds Online Summary
5 W 2 FF T osires E82 T AU 29 AU F
i ool gof

202221,

Molecular assessment and characterisation of Australian
4 | Shiga toxin—producing E. coli (STEC) 003498

5% A7F =4 A4 dRRSTEOS) BAH 17l 2 54 79

Nopthern Beef Information Nucleus — Brian Pastures Phase
5 3 Final Report 2022930

S5 2117] K Nucleus — Brian Pastures 3T XF HIi1A

Northern Beef Information Nucleus —Spyglass Phase 3 Final

6 Report 2022.10.5.
B8 2317] ZE Nucleus — Spyglass 384 & HIilA

The association between the use of antimicrobials and
resistance in Escherichia coli and Enterococcus species
7 | isolated from beef cattle 2022.8.30.

L9 A Bt Escherichia coli®} Enterococcus £2] oFA|
ARG Ui/d Abolo] dAd

Desktop analysis of opportunities for oil-enhanced forages
8 2023.6.14.
4% 7t uhzo] g 71slel dhd HlAE 24

‘Beef cattle’+ greenhouse gas’

Revision of key National Greenhouse Gas Inventory
1 methods for Australian feedlots 2000.10.14

S5 A d@ Fa 27 LA7A duEe] Iy AH

Tullimba: Centre of Excellence for Feedlot

) 202277,

SYuk A8 95 AE

Beef Industry 35 year trends analysis
3 2019510,
H37] 4] 354 F3F B
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(2021 715%)100),

FARE AR 205087H] &4 ulE AlRE ddotar, Ywst
stlem, 2030d7H4] &= HEFS 20059 & R 50%7HA
Zole AL B;R shal 0.

2= Northland, Auckland, Waikato, Bay of Plenty Gisborne and
Hawke's Bay, Taranaki, Manawatu—Whanganui, Wellington and

Wairarapa, Nelson— Tasman, Marlborough, West Coast Canterbury,
Otago Southland, Chatham Islands A|9¥ 2 2A7tA vijEo] tieh
A AmE ddlolEste] st Q=

W= 2U7kx hETFe] A9l Aure] Bl WS A,

L
59 MES] F2 9L 7HE 251 Z|TeIA ek vlstols], o]k
351 jEpe] A9l 420] 38 At 9e. 1 TheoR 2 iEYe
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it
N
N
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A7 AAaolM o= omtetd Ao, i w7t 11 HE
ofo] W2 o2 AT &, & AR 22 72 OH 25 ol g

o
WA, &, % ASL BAVH ERE S22 01 A5 9A gL
A

ﬂll

100) https://environment.govt.nz/publications/new-zealands-greenhouse-gas-inventory-19902021-snapshot/
101) https://environment.govt.nz/facts-and-science/climate-change/new-zealands-projected-greenhouse-g

as-emissions-to-2050/

102) Green Growth Strategy Through Achieving Carbon Neutrality in 2050. 2021. 6. 18. A% Y] &=z &dx
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Soil carbon balance

For soil carbon to increase need:

+ Inputs through photosynthesis greater than losses due to plant and soil respiration
+ Plant carban transferred to soil (via roots and leaf litter}

p ide.
l = Carbon stabilsed in soll (unavailable to microbes)

. CARBON DIOXIDE
..............

.......

Continugus (0 production
P

0r iy
Y~ _{.

POM ¥ MAOM

\.—-._/" J_' Microbial proceszing

\ Fragmentatios

Roat itter
or sxdates

27t HlE AR (a9 EY @)

O W A+ AMEHNZAGRC; New Zealand
Agncultural Greenhouse Gas Research Centre)103= F43HE Syt
AR} e LA WS Eol] Sio) A8l ulg wiEe)
e e T, A, Alsstal s, ZAGRCeE wEHE
THREC HlEdE 9 7 v 484 &7 BAStAL o] & F5
=A| 71% Hel ggsh= g ¢

O FAHE 5 W& 719 P& AlE(Center for Climate action on
Agriculture Emission)«=  HEAA7]&9 A4} 7)1&9

A2 A Ydt= 7% T FYUoA 9 2H7IA vlEFS
Zo]7] 9t F87F 92 SHal Q= ©] 7T 7| Y55 HIAHAE
(AgriZeroNZ)100¢} ZAAE 59 24714 AL AE(NZAGRC)7F
A 713,

o i
lo
i
ar
i)
r%

O TULAIAATHEHE SULATLE ES Zo|7] §I5t AeHo|n
Hlg BRAQ Tl BAS AT, AT 4TS & VIFAFEE

103) https://www.nzagrc.org.nz
104) https://www.agrizero.nz
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6. EFTE: Aavlze] os) YYHE ofusils W ALY
AEaS T Gok oAAl Abgol TR AT A,

7. 5% %4 T B NZAGRCE 71%7 Egold BAeis
2Ats MES Y 4 Ik BY T BY AL a7

— PGgRC 49| 24712 vjEe] Uik HE AES B Ave Ats,

HEAA, AGA skl =Esh=A], 27 54, BEY /7] 7k
A%, 5% 5% A AH, Gibberellins(F22]o|A4] 518 4%, WL A-S
g 4 gl o), mgee, £47kA A SO WE AE U

(Z126)106),

Hﬂﬁ WE ARE
GETTING THERE WHAT WE

I AREDOING -

WHEN MIGHT AN INHIBITOR
BECOME COMMERCIALLY
AVAILABLE?

2A9] 10714 HE AE

105) https://www.nzagrc.org.nz/domestic/methane-research-programme,/
106) https://www.pggrc.co.nz/#fact-sheets
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S5 A @3] (Meat Industry Association of New Zealand,
MIA) = FERMES AAE 7H3dAd, AR A 2 F=AAE

3 kel A 2] (High Value Nutrition National
Science Challenge)@t @2lste] 2009 &2 119 ‘Fx XA Zpet 52
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Biogenic Carben Cycl

REMCE
RAMCc 8.97kg [ CO2-¢
6.01kg/CO2-e kg¥® e
a4
= @z = m3uz
= kg 14.2kg/CO2-e = kg® 14.1kg/CO2-e

= B g3t — 7HE B 4K S
TE kg¥® 23.1kg/CO2-e TE kg® 31kg/ CO2-¢

GWPI0D BXHO0/E MHZ

REYCSY Y HD7| AR B M0 2 HBHY 571 F 8
Liucy

« 141 SO YFRO| 238 WE D71 W Y= RS SBUCSHM J2t012
EXA7HH B8 o Rt 23 ud

5D 01A W2
stiiLich

g2 BXIRE A Al
434S MAOIM 718 JHAE 3

- 220719 QEMM FENXS YXIS2 14.73kg0| 2 4272 ¥XF2
1

S YoM X|E Y XS e
Uguch

Aﬂ.),gg Bl1 % ‘LP" W*“-

S f the stud the carbon footprint of
The carbon footprint of New Zealand ummaryN(;w Z?esalanﬂ (s)lrlleepenii;t?;dol;)ef; mto
sheep meat and beef,

a9 27, RAAE Bz R|oA ALSSH= okt A1) o]
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107) https://www.lic.co.nz/
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=3+S @%ﬂﬂﬂ 235 HoofPrint ¥ BeefPrint® A|4E ARE, 108
A A2"S Bl sFEE2 @ A= o] 2 eS¢

o =
P ol 5ol meh ga5 AU 5+ JSFHL 5245 @

Artificial breeding

= R BEEFPRINT® -
7 ’ ' 8
-
Methane
ﬂ Effcioncy NN S
E—  A—
Nitogen NS E—
Efficiency G
g ~ -
N

g 28. Q1% WA (Artificial breeding)®H($]) Hoop Print, Beef Pring
FA|(oFH)

O HiEd AHANZ ETHI® Fi= gFaAfA] d AA 2o =(2022¢
44 715%) 25709 viEd AAIZE A FolH, 1471 118 FolaL
Me N T & =7t ol=ltt A7t =712 =7k 5+ 9
A, EA| g AR Rt oA 9. wEHE Ales A=
TRE RFEHL F. FHS At wEAE BA|o] s FE2 o
AEE Fdl vlEZel diet 8= AEshl s, 2021d wEHES

LULUC(Land use, land—use charge and foresty)= ~27% %5109,

OH‘

108) https://environment.govt.nz/what-government-is-doing/areas-of-work/climate-change/ets/
109) https://environment.govt.nz/publications/new-zealands-greenhouse-gas-inventory-19902021-snapshot/
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O ¢ 2021'd 1049 7]Hsto] et #4ll 7]

Ao 203087k% 20139 HlEF 7]

Global Issues :::

its 2030 GHE emission reduction target at 46 percent from its 2013 lev

Nationally Determined Contribution (NDC)

Under the Paris Agreament, all Parties shall prepare, communicate and maintain nationally determined contributions (NDCs), representing
greenhouse gas emission reduction targets, every five years. On October 22, 2021, Japan submitbed its NDC to the Secretariat of the
United Nations Framework Corvenkion on Climate Change. The NDC states, "Japan aims to reduce its greenhouse gas emissions by 46
percent in fiscal wear 2030 from Its fiscal year 2013 levels... Japan will continue strenuous efforts In its challenge to meet the lofty goal of
cutting its emission by 50 percent,”

39 29. €& &2FH oler #el FF A¥olA

O ¢& sHaAY i A4 247IE #iEd2 oF 4% $FolH
&5 2A7FA WSS oF 50008 EolH, 11 F 34%7F COL%.
A= Aaz s TSI 46%+= =olA TAst= HgoE,
2A7FA(CHy, N2O) AHe S 77 Y §) 55 A9
HiEo] Y glow, 53] ofAlof 25 A9a FHez U89}
gAY Ve 27 Ea B AA e S35k 9

O A&7t FAdes Sdids (D A AFAE ddE S
TUAR OF FRAA Mt (2) A NFe S &BFsE

110) https://www.japan.go.jp/global_issues/carbon_neutrality/index.html
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&71), AFEAH/grE ], vheA|, G H,

111) Green Growth Strategy Through Achieving Carbon Neutrality in 2050. 2021. 6. 18.

112) Outline of Strategic Energy Plan, October, 2021, Agency for Natural Resources and Energy, METI(Mi

nistry of Economy, Trade and Industry).
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MeaDRI (2021.5)114)”% raSt Z&E7Hse AR AlAE HERe

Measures for achievement of
Decarbonization
and
Resilience with Innovation

(MeaDRI)

May 2021

Ministry of Agriculture, Forestry and Fisheries of JAPAN

ish the triple win of;

resiiont tood meustry M ¢ e dict Klgal | for the foture seneration e
29 30. “A47b5% AF A29 A, MeaDRI
(F4e B¢ Fusot @ 698 2L AR 29)

O MeaDRI #x o]% 7|33} H-3A € (Climate Change Adaptation
Plan of the MAFF)115) o]gl= FA|& Q1 A Alels wast o] /g

113) https://www.meti.go.jp/english/policy/energy_environment/global_warming/ggs2050/
114) Measures for achievement of Decarbonization andResilience with Innovation (MeaDRI) May 2021 Mini
stry of Agriculture, Forestry and Fisheries of JAPAN 2021.5.
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115) Climate Change Adaptation Plan of the MAFF outline 2021.10.
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(GCP), zxKE ZYH™d WAYZ(CM), oFAof oz z<t
oYM E]H(AETI), otAlol CCUS(olAtsterA 23 &8 9 #A)
HEAZ(ACN)) = Algstal s

AEIA AT ALAE (JIRCADIIOE= 1993 10¥  #A19l
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116) https://www jircas.go.jp/en
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O YEZAGATFATAH(RCA)E HEH, B3 5o =7t
SN B BnAelA s AtA HEY Wt 972

— HW|EY: Greenhouse gas emission factor value from Vietnamese beef
cattle manure sun—drying process
—Ef=;: A comprehensive assessment of greenhouse gas emissions from

Thai beef cattle production

O =7} &4aufEH AlEQl J-Credit!18) o= FH = Oﬂ U2z def Ax

o
=271 O
= B A e kEs 6 S s da Ee AR

]

ZA7E HIEFH(CO, )l diet "ZHA" Als.

Aecounsonuts

Greation of environmental values <A
by facility investment and forestry management ~

<) Agriculture

Number

igned to certify the amount of greenhouse gas AG-001
ed by sinks within Japan.

i manage o, as ot

a9 32. J-Credit F¥°]Z(EDe} FAFE 28 FHE(D

O 20239¥ 109¥ 19¢ 7]F J-Credit TRAEL 1,02270]9 9,050H =
CO; & A7stde. 202049 3Y 71& J-Credit TR2AEE 3177

117) Annual report 2022 Japan International Research Center for Agricultural Science
118) https://japancredit.go.jp/english/
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O 9= (United Kingdom)2 98 EE ofietollA EAZCRE Hojzl 3o
AAet duetz JZFWME=(England), A2FEWE=(Scotland), AL~
(Wales), Eotds= (Northern Ireland)=2 FAE o] UL gZ&
20209 AAEAE =AM AddES 919 10 point A™(The Ten
Point Plan for a Green Industrial Revolution)12D’& ¥F3Es6}9Ial
20219 “YIA|2 AeF(Net Zero Strategy)122°& WHSIAO

=
AP ol PRk 71EEolo] st 745 Ak Ww A Ho]

O 9= 71FHSFYYF(TheCCOONME 20208 12¥ H2FH
AALS Q) A6t gaoAH(the sixth carbon buget) S 43, ©]
AARe o2t 22 vl 7HA] 8 BAR =] glom, 19909

120) https://www.naro.go.jp/laboratory/brain/english/moon_shot/index.html
121) The ten point plan for a green in UK (https://www.gov.uk/government/publications/the-ten-point-pl
an-for-a-green-industrial-revolution/title)

122) Net Zero Strategy: Builde Back Greener in UK(https://assets.publishing.service.gov.uk/media/6194dfa
4d3bf7f0555071b1b/net-zero-strategy-beis.pdf)
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123) https://www.theccc.org.uk/publication/sixth-carbon-budget/

124) https://www.gov.uk/government/statistics/agri-climate-report-2022/agri-climate-report-2022
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Department
for Environment
Food & Rural Affairs

Official Statistics

Agri-climate report 2022

Published 27 October 2022

Key messages

Al gas between 1990 and
2020.

« From1990 to 2020, emissions intensity from cattle, dairy and pigs have decreased.
For sheep, emissions have remained the same

« The 2022 Farm Practices Survey (FPS) indicated that 64% of farmers thought it
important to consider GHGs when making farm business decisions, whilst 29%
considered it not important.

3933, FUE0] 2U7t2 HEAAE AF A 22
Proportion of holdings %

Recycling waste materials
from the farm

Improving energy efficiency

Improving nitrogen fertliser
application accuracy

Improving efficiency in manure/
slurry management & application
Increasing use of

clover in grassland

Increasing use of legumes.

in arable crop rotation

Improving nitrogen

feed efficiency

Taking other actions
0% 20% 40% 60% 80%

Source: Farm Practices Survey 2022 - greenhouse gas mitigation practices

o] EAJFAET BT

J93.1. 538, EX, 7150 A @B e HE o
LA7MAE TS Ro] Aot 2

[l Percentage

Very important

Not very important

Not at allimportant . 6.5%

My farm does not produce GHGs . 6.5%

Source: Farm Practices Survey 2022 -

greenhouse gas mitigation practices

J34. LAMA WERA 2AE Aok F2 57

Proportion of holdings %

Consider it good
business practice

Concern for the
environment

Toimprove
profitability

Regulation

To meet market
mands

Other motivation:

0% 20% 40% 60% 80%

Source: Farm Practices Survey 2022 - greenhouse tigation practices

a9 34, 9= 34

AB = (Government) 7]%

O F=9
Change Risk Assessment 2022)&
4=, 7 3

) 7}5H25),
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Defra+= 20209¥ 5HAA = (Agricultural Transition Plan 2021 to
2024)2 HE, A= 20219RH sd/5E AEIS
SAHen Zaclel 028WRE BEF QOIE Feldel 9n
ARAes A% sd 5 5H DS £90] HsIes st
Ae stol, ol AR AdsEe Ages

=
§ A2 FPseh 4B A4 BAEY £49 S
A2 WA UEY A (Genetic Improvement Networks, GIN) =2
A7 F8 7| A4 EHES Aot U127, of7lofl= 7% s}

T8 I A2 g5EHS 5ol

filo
4o oly
>
lo
!
olt
2

we oo o
rol

B ol 2 4 Sl g
A 2ol Zed

E3F Defrax= UK Research and Innovation (UKRD2} Transforming
Food Production(TFP) Initiative® HEZ5}al, 4dof Ax 9dqt
nerel 25 E4% B A9 39 59 A0 A7

=
LSRR S, o] F 715} PHE ATREE T 129} 2219

125
126
127
128

129

https://www.gov.uk/government/statistics/agri-climate-report-2022/agri-climate-report-2022
https://assets.publishing.service.gov.uk/media/60085334e90e073ec94cc80b/agricultural-transition-plan.pdf
https://defracropgenetics.org/

Transforming Food Production winners list Farming Innovation Pathways (FIP) —industrial research
and feasibility studies
) https://www.gov.uk/government/statistics/agri-climate-report-2022/agri-climate-report-2022
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Developing a Circular Economy
for UK Pig Production through

Green Ammonia Harvesting

w4 ohmujop
G A A
AA) At

C

A new plant—derived flukicide:
increased farm profitability and
reduced carbon footprint by
overcoming losses caused by
existing flukicide resistance

M=z A& 2 Flukicide:
71 Flukicide A@A4o =2
a5310] 57

H
ojal A

AL HE o

=
=3

Moo—thane: A feasibility study
into a net—zero enabling
intelligent—housing technology to
remove dilute methane emissions

from livestock.

Moo—-thane: 7}=o]|A

Hi &5 = 84 wehs
AAsH] fgt A8 +H
71e& 7VsstA ot 4
A 2ol tiet A A}

D-FLOWS: Data For Livestock

D-FLOWS: @™3st

Optimisations for Wiser Supply FTETE 5t 7= A g
chains gl E]

O NFUE A3e] =auean Asle A2sn glon], 3uAeae
AR 20409714 F= FANA HAE Net Zero H3i5 7HAAL
U130, NFUE v A7 2 852 SHoR 755d 53
2ol Lkl A1
D A 30 vl g4 w9 a8 7iA
2) A & A% BEGH Ae w4 g2 AR
3) A7 ol|A B Ebole ovx], gtAaxy, &g B A

A7 o|zet viele BAE Zetste] et d=E tiAstal

130) https://www.nfuonline.com/updates-and-information,/nfu-responds-to-government-s-ten-point-plan-for-green-r

ecovery/
131) https://www.nfuonline.com/archive?treeid=145375

_75_



8. 54

=42 A77F S7teE A SAES &HF SUhE O] S oA 9
2A7EE WEAETE worits oAS TR flew, ol wzt
T B ST A8 gaE ol Aswe] Heket A4t A 535
sdoAe HiEHes HdaAds Age 7 s ol
dor9 FY, i =7 FRE JHEs] 4 2okl wE A
Ftez A9d 2AVEE HiEF Stade AL 7
FEEEAHE, 715 4, olgdsA §) 2A7E HEF dad
Heote Ae 72e® o B SAdolA TSk T & e
HEd2 AN dafstAntar daet

, climate change mitigation and

s for individual

ransport and

_76_



O ¥ AlFE sYF(Federal Ministry of Food and Agriculture,

7 S

T L—

o =

ZH
ZH

SHA™35). o A

ik

=012 715 f1719] Aol -

€l
EN

=
=

1 Qlom132)133),

<

A7 A]

i

Y] Ste ey

A Al

=i
=

Tor

T}

BMELS] =9 *%

of
T
g

__OT
N

ol

ol

AL
“_OO

o
i
oI

__O_H

“d
e

Eolls 20219 & o] 9] a7t A% E o]

o %4

1

o]
a9, 52

2
T

__O_H

lo] AR 2 AgHE A B ol

EoFo] ¢ BHOR AL E|o] olgt Hal} WAlst:

2Z (model and

ol
=

wd
2AEZS 20219 &9, dA<

9]¢, BMEL&

T

=]
=

1L

demonstration) project (MaD)

s
1—

Aol Abg-E

W

= https://www.bmel.de/EN/

2y

132) Federal Climate Change Act g% 7]% Wst

133) https://www.bmel.de/EN/topics/farming/climate-stewardship/agriculture-climate-change-mitigation.html

_77_



|
—

ANZ O

24 Tt g e

A H

ba 24 7}

2 g3

24l

s A% A4 up

sy
FL 50% Fo|A o] 247k uf

A2

oA 6007 £2] CO, Hi&

=
=

oF8(Too good for the

golofe uR 2

°f

=
9

Ho

o

K

o

o

ZE

Ko

ol

7 A

ol

T ZT=0H

g

2030 7%

eyt

fZto] 20199

A

—_
Ife]

AejElo], wr} of

AL
o°

A

[yl
o

Sk

=
=

o ez oy

e
o
K
Ni.

_78_



0. A} =AY ALgO] BA® A% 7}

__o_r

O BMELS] 7]

s g8

71] A3

BA| 9] Al

__OT
N

__OT
N

o6 -
- =

A0 =

g

cE

A

3. °Jr]

ol
%

<k

N
oju

ol

Al

ol

A7 A HEY Has
St Hfo] e of i ]9}

5

O =Y 55 2unAd 9 Ao 9

g8

Rl oA Eat=d

=
=

_g]

o] BEL 5] 49} H72]

Qo]
=

3](German Livestock Association, BRS)134&= =

= 9

o =4 7t

o}
B

o

rels
of

A3AF(AFR], A, T

}1 SadEl Q-8 139)136) (12 36).

2414
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137) Global Carbon Project. (2020). Supplemental data of Global Carbon Budget 2020 (Version 1.0) [Data set]. Global
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138) China's Policies and Actions for Addressing Climate Change 2022
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es, and opportunities for lowering methane emissions from ruminant livestock. Front. Microbiol., 7 (2016), p. 132 https:/
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ane emissions from ruminants: A review. Animals. 2019:9(11):856.
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n ruminants from in vivo and in vitro experiments." Journal of animal physiology and animal nutrition 96(3): 365-375.
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202) Orzuna-Orzuna JF, Dorantes-Iturbide G, Lara-Bueno A, Mendoza-Martinez GD, Miranda-Romero LA, H
ernandez-Garcia PA. Effects of dietary tannins’ supplementation on growth performance, rumen fermen
tation, and enteric methane emissions in beef cattle: a meta-analysis. Sustainability. 2021;13(13):7410.

203) Ridla M, Laconi E, Jayanegara A, editors. Effects of saponin on enteric methane emission and nutrient digestibility of
ruminants: An in vivo meta-analysis. IOP Conference Series: Earth and Environmental Science; 2021: IOP Publishing.
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204) Benchaar C, Greathead H. Essential oils and opportunities to mitigate enteric methane emissions fro
m ruminants. Animal Feed Science and Technology. 2011;166:338-55.

205) Arndt C, Hristov AN, Price WJ, McClelland SC, Pelaez AM, Cueva SF, et al. Full adoption of the mos
t effective strategies to mitigate methane emissions by ruminants can help meet the 1.5°C target by 2
030 but not 2050. Proceedings of the National Academy of Sciences. 2022;119(20):e2111294119.

206) Bodas R, Prieto N, Garcia-Gonzélez R, Andrés S, Giraldez FJ, Lopez S. Manipulation of rumen fermentation and
methane production with plant secondary metabolites. Animal Feed Science and Technology. 2012:176(1):78-93.
207) Arndt C, Hristov AN, Price WJ, McClelland SC, Pelaez AM, Cueva SF, et al. Full adoption of the mos
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208) Waghorn G, Griffin A, Bryant M, Dalley D. Digestion and nitrogen excretion by Holstein-Friesian cows
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209) DDella Rosa MM, Sandoval E, Luo D, Pacheco D, Jonker A. Effect of feeding fresh forage plantain (Plantago la
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nonlactating dairy cows. Journal of Dairy Science. 2022;105(8):6628-38. https://doi.org/10.3168/jds.2021-21757
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213) Arndt C, Hristov AN, Price W], McClelland SC, Pelaez AM, Cueva SF, et al. Full adoption of the most
effective strategies to mitigate methane emissions by ruminants can help meet the 1.5°C target by 2030
but not 2050. Proceedings of the National Academy of Sciences. 2022:119(20):e2111294119.

- 112 -



O S| etei Al (Methane vaccine)
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214) https://www.ccaae.govt.nz/projects/methane-vaccine-research/

215) Subharat S, Shu D, Zheng T, Buddle BM, Janssen PH, Luo D, Wedlock DN. Vaccination of cattle with
a methanogen protein produces specific antibodies in the saliva which are stable in the rumen. Veteri
nary immunology and immunopathology. 2015 Apr 15;164(3-4):201-7.

216) Wright AD, Kennedy P, O'neill CJ, Toovey AF, Popovski S, Rea SM, Pimm CL, Klein L. Reducing methane
emissions in sheep by immunization against rumen methanogens. Vaccine. 2004 Sep 28;22(29-30):3976-85.

217) Baca-Gonzalez V, Asensio-Calavia P, Gonzélez-Acosta S, Pérez de la Lastra JM, Morales de la Nuez A. Are
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218) Doyle, N., et al. (2019). "Use of lactic acid bacteria to reduce methane production in ruminants, a ¢
ritical review." Frontiers in Microbiology 10: 2207.

219) Lehloenya, K., et al. (2008). "Effects of propionibacteria and yeast culture fed to steers on nutrient i
ntake and site and extent of digestion." Journal of dairy science 91(2): 653-662.

220) Arndt C, Hristov AN, Price WJ, McClelland SC, Pelaez AM, Cueva SF, et al. Full adoption of the mos
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030 but not 2050. Proceedings of the National Academy of Sciences. 2022;119(20):e2111294119.
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223) Arndt C, Hristov AN, Price WJ, McClelland SC, Pelaez AM, Cueva SF, et al. Full adoption of the mos
t effective strategies to mitigate methane emissions by ruminants can help meet the 1.5°C target by 2
030 but not 2050. Proceedings of the National Academy of Sciences. 2022;119(20):e2111294119.
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224) 1i F, Hitch TCA, Chen Y, Creevey CJ, Guan LL. Comparative metagenomic and metatranscriptomic analyses reveal the
breed effect on the rumen microbiome and its associations with feed efficiency in beef cattle. Microbiome. 2019:7(1):6.
225) Ramayo~Caldas Y, Zingaretti L, Popova M, Estellé ], Bernard A, Pons N, et al. Identification of rumen microbial biomar
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https://www8.cao.go.jp/cstp/english/moonshot/top.html

https://www.nzagrc.org.nz/domestic/methane-research-programme/breeding-low-emitting-dairy-cattle/

http://semex.com.au/downloads/sitefiles/en/MethaneLaunchAd-0323.pdf

Arndt C, Hristov AN, Price W], McClelland SC, Pelaez AM, Cueva SF, et al. Proceedings of the Natio
nal Academy of Sciences. 2022;119(20):€2111294119.

226
227
228
229

- 115 -



. =9 BUdEAd Zeid E%

O 749+ K59 Hg g Al ALmd7HA 2oF SsldAlel dist 2

FAPNE Uehd IYom, NEEe Ssi2e] BE 58 § /%
(average age} UEHT Al2%L 27 Sslelq Q189 852 2

2] AxE oala,
O mzubo]QElA Fd Ed|(n]F LOCUS F&)7t 7HE Boks. A
4ATE wEAG AR 2okl ARt TleE T 1-29 Ao
NAZF7HEE7MA] (8% CSIROFLE), Fastd HAard(HetA
GRASP), 3-NOPM[EFHEDSM), AEFEE 59| A57]|&E0]|

e Aol B Ao Ve,

O F& FUHMSBAAL AW F A48 HAAY AeaE
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ecosystem outcomes." Global Change Biology 25(3): 1152-1170.

231) Mendes, L. B., et al. (2016). "Simulation of enteric methane emissions from individual beef cattle in tropical pastu
res of improving quality: a case study with the model RUMINANT." Advances in Animal Biosciences 7(3): 233-234.

232) Stanley, P. L., et al. (2018). "Impacts of soil carbon sequestration on life cycle greenhouse gas emis
sions in Midwestern USA beef finishing systems." Agricultural Systems 162: 249-258.

233) Cheung, R.,McMahon, P.,Norell, E. Kissel, R., &Benz, D.(2017).Back to grass: The market potential for
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234) Caprarulo, V.: Ventura, V.. Amatucci, A.: Ferronato, G.: Gilioli, G. Innovations for Reducing Methan
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FutureFeed Licensees

FutureFeed doesn't sell seaweed. We license Asparagopsis growers and processors glabally to supply the market with quality Asparagopsis seaweed. Ensure you're buying from

one of the licensed seaweed growers below.

Asparagopsis supply is now available to early adopters in selected regions of the world. Supply will scale throughout the coming year. This feed ingredient is currently

applicable in the beef feedlot and dairy markets.

Australia and New Zealand

CH’& GLOBAL %EEQEST @/SeaStock IGMRNAEFF‘)SION “ CleanEyre Global.

United States of America Europe Canada

@ ?OIIE:UE OCEE;B:‘ILNS ;\ Symbrosia VOLTA GREENTECH SYNERGRAZE
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AZEYT AE-7M4 ‘BrominataTM'E= Zg]Zyol AlZE=ojH
(California Department of Food and Agriculture)ollA] GRAS
(gutx o2 Qtdsitty JAAEE )2 AES 59& 13239,
‘Brominata™’ = o} AT}eHA|AE SAF X oA FAIGHTL 9o,

R PSR

) E=SEeN _?46 o ﬂ/\g Z] 12201240
1_]_ = 1_1— .__EA —= 1_]_ oo ™o )
/o
@)
i
B i t D B i t 0
Natural Digestive Aid for Ruminant Livestock Organic Digestive Aid for Ruminant Livestock
Net Wt. 6 kg (13.23 lbs) Net Wt. 6 kg (13.23 lbs)
Product Facts Product Facts
Active i i D kelp ( is taxiformis) . .. ...... G kg Active i i Organic kelp (A if ... 6kg
Inactive ingredients: None Inactive ingredients: None
Guaranteed Analysis (DM basis) Guaranteed Analysis (DM basis)
lodine (max) . . . . e e ...210 ppm lodine (max) . .. 210 ppm
Cautions: Cautions:
Safe use in animals under 1 year of age has not been proven. Safe use in animals under 1 year of age has not been proven.
Intended to be fed in combination with a source of dietary fiber. Intended to be fed in combination with a source of dietary fiber.
For use in ruminants only. For use in ruminants only.
to aid in to aid in di
Store in cool, dark, dry place. Store in cool, dark, dry place.
Directions for Use: Directions for Use:
First 10 Days of Feeding: On the first day of feeding Brominata, thoroughly First 10 Days of Feeding: On the first day of feeding Brominata, thoroughly
mix product into feed at a ratio of 1 Ib. of Brominata for every 800 Ibs. dry mix product into feed at a ratio of 1 Ib. of Brominata for every 400 Ibs. dry
matter fed. Each day thereafter, increase the amount of Brominata mixed into matter fed. Each day thereafter, increase the amount of Brominata mixed into
the feed by an additional 1 Ib. per 800 Ibs. of dry matter fed until reaching 10 the feed by an additional 1 Ib. per 400 Ibs. of dry matter fed until reaching 10
Ibs. of Brominata per 800 Ibs. dry matter fed on day 10. Ibs. of Brominata per 400 Ibs. dry matter fed on day 10
After First 10 Days: Thoroughly mix product into feed at a ratio of 10 Ibs. of After First 10 Days: Thoroughly mix product into feed at a ratio of 10 Ibs. of
Brominata for every 800 Ibs. dry matter fed. Brominata for every 400 Ibs. dry matter fed
Warnings: Warnings:
For animal use only. For animal use only.
Keep out of the reach of children and animals. In the case of accidental Keep out of the reach of children and animals. In the case of accidental
overdose, contact a health professional immediately. overdose, contact a health professional immediately.
© 2022 Bos Ocan Bams o Boceaniarm v — LotNo.  n100 © 2022 Biue Ocean Barns, Inc  www blusoceanbarms com LotNo:  HI001-0001
Bhn O Barme. Kot K 4 5434 ana Son D, Casgi ™ Exp Date: 0172024 B B s, o iodo g WndararsofBue Cosan Bams S £ Date:  01/2024
Kalua-Kora, H1 86740 and San Disgo, CAS2121 —
[ % ) BLUE OCEAN g; BLUE OCEAN

1Y 51. v]=+ Blue Ocean BarnsA}9] Brominate D(&}), Brominate O
(USDA 715 52D

BTG ATME IRCAS)S 7159 wehujze Zol7]
S8 Furotalotelq SR Al @ ol gol Thet Aol Hofstu

9]-2.241),

239) https://blueoceanbarns.com/ (2023.09 7ZA4)
240) https://blueoceanbarns.com/s/Brominata-Enteric-Methane-Demonstration-Project.pdf (2023.09.%34)
241) https://www jircas.go.jp/en/program/proc/blog/20230612 (2023.09.7%4)
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242) https://www.esmmagazine.com/retail/coop-sweden-to-launch-methane-reduced-beef-177522
243) https://docsend.com/view/s/m75c3wsrretjiv3b (2023.09.78 %)
244) https://rumin8.com/rumin8-projects-successful-in-federal-government-low-emissions-feed-suppleme

nts-grants-program/(2023.09.73A%)

245) https://www.dsm.com/content/dam/dsm/corporate/en_US/documents/media-backgrounder_introducti

on_bovaer_update_september_2022.pdf

246) https://ec.europa.eu/commission/presscorner/detail/en/mex_22_1304
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247) https://ec.europa.eu/commission/presscorner/detail/en/mex_22_1304
248) https://www.eenews.net/articles/new-powder-could-cut-cow-burp-emissions-will-fda-say-ok/
249) https://www.dsm.com/anh/news/press-releases/2022/2022-11-30-dsm-starts-construction-of-large-scale-

production -facility- for-bovaer-in-dalry-scotland.html

250) https://www.cargill.com/feedingintelligence/methanereduction
251) https://globalgoals.goldstandard.org/standards/438_V1.0_LUF_AGR_Methodology-for-reducing-methan

e-emissions-in- beef-cattle-through-feed-supplements%E2%80%AF.pdf

- 121 -



O

Reduce methane with SilvAir®

SilvAir® is Cargill’s nutritional solution to lower enteric methane production by up to 10%, while maintaining milk
production and performance

What is SilvAir®?

The solution contains a patented technology* which is backed by more than 10 years of research and knowledge. It stimulates a
natural process in the rumen, creating ammonia from hydrogen, that would otherwise become methane. This ammonia can
subsequently be used to produce milk protein. With a positive impact on climate change by reducing greenhouse gas emissions,
our aim is to help farmers improve sustainable farming.

*EU registered patent EP2456323

1% 52. CargillAte] HgtAd Al287HA Silvair® (& ‘www.provimi.eu/silvair)

F=of] A 78S & MootralAte] ‘EnterixTM 294 vle3E831
d24d FE25 TIHAE Zd AgHS H7HAl Enterixd]

! % 1253 golt Z¥ veuiE 2t 35%
HaohHal2d), Ak w50 golt A3 23-25%°] HgilE=

252) https://www.cleanenergyregulator.gov.au/ERF/Choosing-a-project-type/Opportunities-for-the-land-se

ctor/Agricultural-methods/Reducing-greenhouse-gas-emissions-by-Feeding-Nitrates-to-Beef-Cattle

253) https://www.legislation.gov.au/Details/F2015C00580/Html/Text
254) https://mootral.com/solutions/enterix
255) Vranken, H., et al. (2019). "Reduction of enteric methane emission in a commercial dairy farm by a

novel feed supplement." Open Journal of Animal Sciences 9: 286-296. DOI: doi: 10.4236/0jas.2019.93024
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Zol= a3t okl FrEe256)257), VerraAte] A& A2 1
(VCS program, Cow creditTM) H-F-(Z1H51)258).

O £2929] AgolinAte] oAl 2 ‘Ruminant =259 144 @ U-&
Zoet odld ed EWME HIZEAIQl "Agolin Ruminent’+=
nfo] I =2 H|E-EPE]  (Agolin - Ruminent)¥}  BAAFE (Agolin
Ruminent L) A&z &A], WofEl 913, ‘Agolin Ruminent’
AEOSZ Carbon TrustAle] g A7 QIF5S ¥H-2(1752)260),

jm}
AR E R 10% ol ge] Hshile U 4 olrkal B,

‘a mootral Use cases - Solutions - CowCredifs Scence Knowledge Hub Teom Careers Press Confoct m-
agiin

CowCredits:
Driving finance into
sustainable agriculture

Ruminant

AcoLN

Offset your emissions by
incentivising local farmers
to reduce methane
emissions of their herds.

a9 53. 9= MootralAt d9 54. AgolinAte] ‘Ruminant’
(Cow Credit ##) (Carbon Trust 915 #3)

rlo

O 9E SD.S. Biotech AR L3+ 7 (F0W) Algj=, Z0)y
M RAAAFEN (Cashew nut shell liquid)S ZE3olal 9o
S.D.S. BiotechAJAlE HElo]Z]of| A= REF=n| B2 A4 = T =]
U202, WEEQ] AN wigAgaY HFSH2. Aad AE

=

o R

256) Roque, B. M., et al. (2019). "Effect of Mootral—a garlic-and citrus-extract-based feed additive—on enteric m
ethane emissions in feedlot cattle." Translational Animal Science 3(4): 1383-1388. doi.org/10.1093/tas/txz133
257) Bitsie, B., et al. (2022). "Enteric methane emissions, growth, and carcass characteristics of feedlot st
eers fed a garlic- and citrus-based feed additive in diets with three different forage concentrations."
Journal of Animal Science 100(5). https://doi.org/10.1093/jas/skac139
258) https://verra.org/methodologies/revision-to-vm0041-methodology-for-the-reduction-of-enteric-meth
ane-emissions-from-ruminants-thro ugh-the-use-of-100-natural-feed-supplement-v1/
https://agolin.com/products/
https://agolin.com/wp-content/uploads/2023/01/Carbon-Trust-Opinion-Letter-Agolin-2022_9.12.pdf
https://agolin.com/wp-content/uploads/2023/06/2023_-Miller-et-al_-beef_animals.pdf
https://www.sdsbio.co.jp/products/anim/rumi_gl.html

259
260
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263) Shinkai, T., et al. (2012). "Mitigation of methane production from cattle by feeding cashew nut shell
liquid." Journal of dairy science 95(9): 5308-5316.
264) Z7}a18t7] 4R AR B A B A (https://m.ntis.go.kr/ThMain.do) (2023.09.734%)
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= 7171 0]
B3 gEAel Wae 580 Bus | oY
(Pasture/Range/Paddock) | ItH2 F= Zlo| o-8&m H2|=A] ok 07?]:}
e A71A 02 FAF AEA
A= B T 24A1ZF ool
o B FAAY Fx2]o] A8, 0
(Daily spread) Byt g A & N,0 HiE2 002
7HEH, EZ] 48 o2 QIgt N,O
HE2 59 EY ®Fof 294
dutA oz 7Y Bt ARtEA] o2
oA A7 Huut grjo] EixE Aot A9 0.010
(Solid storage) w4 ] 277 SIAY Sl '
Ot i AR Qo Y & e
) oA A7t HsshARE Ee HulE a)
A ARG | ool egEi P wRE Fol]
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=8 9o Zehrd AEZ @AL b) WES | 001
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=°]7] 9fsll 4=+
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ARG/ AR | EEEE A= 2ot 2 ole
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7k HlES Eol7] 9o mdefl 54
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=
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A A AAE N,O HiEAles B219 722

% 21. 7I5ER AP AEE N,O HiEA s
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g o 2] J4h) T2 2690 oA = o x| TA](Projects)i=
2023 14 7|, 343 A 454 290 4, E 46714, 7
8704, &% 9 Jha).

O g oA A28l Fal 200249 10.43 MMTCO, €] 2/78 CO,
ZAastg o, 2.42 million MWhe] o |=]7F 2=,

O ‘= 54 9 549 247tA &43tE 99t SHA| A%t B]-§ FA270°
B9 20239 YHOJEH ZRof ootH, 247A A TeR
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269) https://www.epa.gov/agstar
270) Jones, J., and J.K. O'Hara (Eds), 2023. Marginal Abatement Cost Curves for Greenhouse Gas Mitigation on
U.S. Farms and Ranches. Office of the Chief Economist, U.S. Department of Agriculture, Washington, DC.
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271) Yin et al., Research progress and prospects for using biocharto mitigate greenhouse gas emissions
during composting: A review, Science of The Total Environment, Volume 798, 1 December 2021, 1492
94 -https://doi.org/10.1016/j.scitotenv.2021.149294
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O RuAe] tfeh A7 71l e 1§t A AIE AN 5222720]
ofstel ¢ BEATEY] A9 AT Aol 40 A9 AW 2
A% 86%2] A7 ANE Zon] ouA] 5oL Bl Z. shAlw
A7o] gl gl 28k20] AL UA| $oo] §e. Z B
ol A oIS WS AR of el utel 7t Sl
249

E 22 BuAd 7&E AN, BN, ATEE 2 Bt 59 W
Z 47 ikl A2 AREE | oz v
_ = g
Agd | ARG | B wg | 2E | GRF | g e
(2010 USD) | (2010 USD) | () | &3p T
FASFEEHAD) | 100 per 0.11 per 20 CHy: T $8 oA
-z 9le head (US) | head (US) —85% /4% (US)
PG/ | 61 per 0.07 per CHy:
-7 = head (US) | head (US) 20 —85% None
FAETZ(ZA) | 958 per 3.35 per 20 CHy: | 79 $65 <A
oA gle head (US) | head (US) —85% F9/4z (US)
Ao (ZA) | 588 per 2.06 per CHy:
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as) o=
fji(;f) 1288 per 2.3 per 20 CHy: FF $65 oy
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=41 55
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-\
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7 W=
/\t ;(—%‘;\D 128 per 0.15 per 20 CHy: T3 $8 oA
- oﬂ;]_ 010 head (US) | head (US) —85% /47 (US)
jRigyS—1

272) https://www.epa.gov/sites/default/files/2019-09/documents/nonco2_methodology_report.pdf

- 149 -



F AA i A AE | AdEE ol (& T
A7 AEH g | A HE | e | EF | g o wg
(2010 USD) | (2010 USD) | (&) H3D
—T,—;g jé% CHa:
— 102 per 0.12 per 20 4 None
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(£4: ‘GlobalNon—CO2GreenhouseGas EmissionProjections &Mitigation 2015 — 2050 report’ ¥%)
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e st Aesy] g% A7 A9, =4
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. @71/ a-2k=(Anaerobic Digestion): @3} 217]19] Gt x-S 9|l
A7 A Ho] @7t AAAIZ T a1 9 A RARE(]: EH],
1=, A, AFg 32 7HRolu 2ha A2Hll oA 48 4= e
A dAmolAd AR 4, A7 Ee HEE diAsH
FAES AMgSHA el et 71
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%2 7] #2](Pasture-Based Management): W% o8-S 2=}
s Ex2] 7|5t AA”HY] 124 BHE & QS

i

H]SHComposting): H|SH 2ol F-2|obA] A[A]
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273) https://www.epa.gov/agstar/practices-reduce-methane-emissions-livestock-manure-management
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HFEILY 7 A = FE%H A4 (Semi-Permeable Covers,
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%‘/‘H% ik
2 #4 (Decreased Manure Storage Time); Y| et EQF

5373_0] 2 %011/\1 717 astxoA wEE ARt Fof&.
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HiEE A FEAYT FE

ZAb7ke] A 7
AR A5L AL 5 ok AR FH7L BRF

- 559 B9 SUT ERF 3 85 B PHRoRE 2ol 9age
soll W, Aujel(Ad B 5 2714 We] A glg
(20234 119 S1)276270),

- Qe Jeaedicld ANT PHE F SARE PHEoRL
obnliitlE A AR Fol, BuAHAY 5 5747t SEEol

U= (20239 11¢ 24<1)278)

- Y= Ayt AA A A8 A AHE(Canada’s Greenhouse
Gas Offset Credit System)e] HF QITA T2 EZZ TISALR T,

7t HEElE Ao 22 S4B o] S A2

- 92, w2, 5% 5o UeelAk sgHst $R7¢) AuHos
Hofar|g dohe /1S dotel BOIM WS LAtAE
57l AR ARSI & e EF(Tool7t Aol 8.

276) ERF =% I WHE https://www.cleanenergyregulator.gov.au/ERF/Choosing-a-project-type/Opportu
nities-for-the-land-sector/Agricultural-methods

277) 32 AubHel W 3. https://www.legislation.gov.au/Search/carbon%20farming%20initiative%20beef %20cattle

278) https://japancredit.go.jp/about/methodology/

279) 7HUth 2A7tA QmAl =2 EF(2023.11 4). https://www.canada.ca/en/environment-climate-change/
services/climate-change/pricing-pollution-how-it-will-work/output-based-pricing-system/federal-gree
nhouse-gas-offset-system/protocols.html
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S “Carbon Calculator“28D), MLA 7jjgt
o=t “COMET-FARMTM 282 USDA(H]5H5), USDA-NRCS
(=R D ), S2eteFHojctoA d™Hoto] i

O

— 'Cool Farm Tool'9] 7% 7}=2] yolet 2t At AR =9
THe &, 5714 5 AR /3 2 %, HA5l e dE,
71ZH, Hlg®, EXWHE, EXRY, 9 FU7SEAE, #H7le%
A B, f5 2 9, ESRUlE, Holeu A B4 59 HlolHE

o
dE, G 2A7L wiEEe] AtEe Hofd.

- AAEzE 716ke] HolE SISt Y k9-alr|o] AA-f-s-4H] 7}
B4 AAR] W3t Hadt

- Aga 20718 A 9iste] AdE AARE o]gsiAuY,
AR FolR, BnANPRE AL SAALE wATH:

280) Y= cool farm tool https://coolfarm.org
281) https://carbon-calculator.mla.com.au/dashboard/calculations
282)COMET—-FARM. https://comet—farm.com
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KBRI7tE 7% el T y:
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(vl

SYSN1+53 MEtAs
? HRGIFT(2.0kg/47)
1900008

13% 165,300
KBRAIFIS 7% 2l
SaHs MSEF

(R £ 8 of2))
YD2IE Ole S M

g

1—

a9 73. EOdEsk A
A4

¢ AFEE HolA AR (S

oy e
&

AX A7(2023.1D)E), =43

o

O 7oA AEF Aets T qiFt AulAe] FrI} HEsiw

ZErA AS17] F7)9

- 2Ol ARtA A7) Ao s 2 17]e] et el
ekt s,

- 162 -



) Eeusry

- 234

o779}, HAE AAHoR A

2717w (CL-—T3).

s

jo

gl

T2 BUE B AT

L u
L

ZFolet

0
Ho

!

Kfo
T
=

Ife]

oo

o

=]
=2

SAI=0 At

o4

4

w

|.

7ol

Ho
oF

__o._

|_

AL e

ot

- AFE0I i

—_ O
—_ =

ARG mdo)

ol

Al

Ton!
i~
|

el

X

o] oulE &0]1L, Brf A

=
=

59 T4 Hj

oln
°

1l
T

110
R
o

Gt

o, f-euet

b=

d= 2123

_"

7Fs%

A9,

N
ol

ud
=

- 163 -



2. AgA 237 APFE9 A

O HZL 2050977 At Aol B4 ZeroZ DASH AT
AAR Qlont ofrAL ZARECA
4

A7t S A9 flen, 20219 FFF(USDA)A =
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- U= LIGONFE AHeR
513 91 ‘Low Carbon Beef A7} == "VERIED PROGRAM SERVIGE PROVIDER AND.
s}l 9= Low Carbon Bee ERTIFICATION BASED
USDA ZEAlA oz maz-ja GHG EMISSIONS
(PVP, Process Verified Program) |

o E_ O] =9 ]:]]— (o] et hatliclatisn e et el ToRo ol A te o aies R
_— o2 ©g.

- LCB USDA ImZAMA H=E
x 2 73(LCB PVP, Low Carbon

Beef USDA Process Verified ¥ 74. vl= AHe4 A317] 7ZE
Program)283); 13742 LCBALS] A= AT 7% de)elA

Huflo]z] oF FiZom, 2317] A4t I oA 3] S +rF]

=
=
Pristel LAZLA WSS Folk FHOR HIGL e HolFT

w2lE s mid USDACIA #AME AAIste] e,

283) https://www.lowcarbonranch.com/pvp
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O m|=+9] AgSTAR Z2138: uj=-2 SR o=} HPEr} 35 TUshe
g T 07 7h5 widEol TASHE viE vigs €017 Sidl
Hlol @ 7hA Bl AAE O] ARSS FXIShs AgSTAR(EZAY Avtx=
ol @7k AT 9 ofz] i) mg2 38 A, AHEERE Qg §
LHE S0l AUAIE it FET=NN T FEe 29t e

7R Fol) AR ojE29 CHE 25%:2 AP

E 24. 1]59] AgSTAR Z=T% 3§ &3 247~ A4 a3

Z=IH Y 3 2y

AgSTAR ZHo|2E Fall ol HEE &
1. AgSTARZ Folel7}?

2. AgSTARZIOIE A Ego] E&=717

3. AgSTAR®} o]B7] AAS=7}?
4
5

lo
4
¥0
o

. AgSTARO] o JHE Al-F5t=717
. AR 7| 3HE} A2 B I ol

* 19944 A7 o]g AgSTARE ¢ HEAH &
PR = A7 (GHG) Hi&2 &4
- NAEROBIC DIGESTION . lg—/\} %P%, IJ’_%, el ‘;‘ 7]E} TFE =7
AgSTARE 715 719 @714 A3s A&54
o=z 72¢
o 2022\ 343704 FAFs7F @71 Askx R4, 104
MMTCO, #4

* AgSTARE 7 ez pedu glon] ofole
of, mze, YBetastel ] ARALE A,

. AHaskzo ARAA, AW, £A Fol dsl
1=9]

284) https://www.epa.gov/agstar
285) https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
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digestion, AD)ell tisfl vl 4 U=
1. AD F9iQI7}?

2. AD A2l A 5 dA)?

3. vhole 7hA ]4=9] o]9f?

4. AD7} Apil o] @7l AetA]?

5. ADell digh 213 5 51§ 27

6. ADol dfet 207t AE B

7. volorks s 1 @714 21011 et =7t
ole g A4

Risk Analysia Chockist for
£10 I Flogm Prjects

uho] @ 74
3l% A2H

-Ll
HN‘

sy
Mo
of,

© @71 SRS A Al Hl ked F
7] 9l AgSTARE @714 4%} A3, -5 &9} A
A, ds 9E A R 8, F 5 A 59§
& a7 oigt AARt JEE AlE

o ZRAE AT J=E, Fr1 4stx/vpol st
A2E] Gt Tl ERCE W 9714 oz 3
Hpol @b AAE 2GR 2" dse A
shal A HAre] R 8l AL HH= ojod 4
e ARl RAIE M 5 kS 7] S5
A4, 71a AR 2anet =) 47
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Z=IH 7Y 3 2y

- 3§ HER(EPA) Hlol@rks EZL
hs BRAE oBAALE A% FF BEA A
A Hu oee g

O
=
FEote AR PaiE AMsa Fobe 5 9

== A
« o] ol AgSTAR, iy g g =z
Hpo] @ 7} (LMOP) % =9 H& oJYMEE(GMDE H]
Toolkit 3t o] FPA Z2adoN $1" FHo} g4

A7V ZSH447) A A)

IS @718 Ax dHolgHolA, A7, AT

nR2AE 3, 2EdE AD, ZFAZ2AE(GMI, Global
At 713 Mrthane Initiative), RNG (Renewable Natural
Gas) A4t AE AlF

O 339 F9 ®w4A A A 3F= MLAMeat & Livestock
Australia)ofl A FIsto] 2030@7k2] 7H=9] JWAl+E F[ISHAA]
FAREore] ga5dHe 24 shlve F2E 445kl CN30(Carbon
Natural 2030) 2ER-E 9161, IS gEH A 2022¢ 102
T 7HFet X &7Hse 72 st =21 9JA(Global Agenda for
Sustainable Livestock, GASL)280)0f|4] “© 5 A8 AFY] ©4A FH

20307 23

Mor

286) https://www.lowcarbonranch.com/pvp

- 167 -



B 25 579 F8 @4 A AFA(CN30) - 60047 g2 & a3t

TZOH

A9 9 fst

3-NOP H7HA
(3—nitrooxypropanol)

A0 o] ey WS ma aeiyste] wEek
5tE o5 Agst 9 ARYAT7]HH(CSISO)
Ao A+t o] Aug DSMeo] 7fdste] Yooz
A= 4o 3-NOP AFE. 35 NSWF 71
A2"e] HE/H7re AP

2% A7)
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Shal
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Breeding Values (ASBVs) ¥4 35 7|50}
2eT Este] FAWAILA, $371 5L B,
2ol B A i
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= N2 gaol Fa UAL
S geAg Bl
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Carbon EDGE287) ]34k Fldfslo] S4kE Astabyof| A eAE )=

Ugstal A= (326).
E 26. 37 AAAQ 71 24 A 2 T2y &7

EERE A9 9
& 2Aks Wz A7 ASete] AlZ.
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WS A 101

T o) sals BRI 27k 9 Bav)
elearning 25 | nojelx) 9w, e Axgeld L4717
The OB AT SR oldl. Bk e, T
toolbox |53, 71¥ %19 9ng o5
SR
7 Ade wFEA 2970 B, 2A7A
mia oo | A%, B Al BE w8 A

MNETWORK

H2e e slge] AR o8 BeED
A ATRARIE 2D | oy Avts GeriA) MLA A A Aol E
(MLA Producer | 27} 2o gatato]7] vjzyx $004,

Demonstration Site | A4 9 2% 742 A o] AE
(PDS) program) | ZEIH2 o] Aeta AP A7lez ol

52 1A AFste et vlmetel AR
J1e Ash. MLA= st 24 24 757

olitol AR A mRAEE A,

287) https://www.mla.com.au/extension-training-and-tools/carbon-edge
https://www.livestockdialogue.org,
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A5 7Psd Al NS 913 71 A
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Z=IH 1Y H 23

AA 200585 AY EAE dastay 2307 At S
7V 90% oV JmxANA Tise A A 2R 2
ke BEXE Sz 2443 4a7] Art Sl dit &
& HiE dades 42 A2 2 due B 24
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ABC+ AE | oL =7, Habd, v, 2t opElrt 9 ml= o
AR 237 A AR AR AT 2307 AL A
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A 237 A HiEd A5 gAY (EEetesdde
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2¥2—7}&-4 | Embrapa @& ﬂa— - BRACLH20, -
o gt Alag |7 SRICL) B 7AW SRIPH) 5 AdelA
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e mjEfo] 214 FPeRt E4F Alueles] Flgo] E 4 9l
TAATES | = nE 278 2%
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deroz A,

288) https://www.embrapa.br/en/busca-de-noticias/-/noticia/84883877/sistemas-ilpf-mitigam-emissao-de-
gases-de-efeito-estufa-no-bioma-amazonia

289) ABC Plus - Brazil's New Climate Change Adaptation and Low Carbon Emission in Agriculture Plan

290) https://www.embrapa.br/en/pecuaria-sudeste/ilpf
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Z. FARE

O FA:E LIC(Livestock Improvement Corporation) -S-5711291)

284 A

E 28, HAAES] SENET B2 A4S0 FH

ZZ2IY

A% o

P4 F2le] HA 71X (Breeding Worth, BW)E At
AR, A9 EZFBull, Premier Sires, Alpha, Sexed
Semen, A2 bulls, Beef bull and packs, short
gestation length semen 59 %< WY

g a&Ao wgt F4o 95 "7]+= HoofPrint
2 BeefPrint®® JAE A,

BEEFPRINT®

Q) Viethane
Efficiency

) oo

Efficiency

27 %597 gFeld o 9

frazes G f4A A%
o3t 9% ] | (BW(Breeding Worth Index) 1231 404 A& A€
549 29 AA | U ol P4 Adste] X B
cage @ e | S0 s G4 S04 gele] gEe S a4
o ol g, | AR BT AR 19, A Sob FFIL A

ZA X o 7 - 3
G AR L | o0 ane) a9 BE AHE A2 ddehs A

291) https://www.lic.co.nz/products-and-services/artificial-breeding,
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o}, s} gaFE 217] 5 A

O &5+ ‘Climate Active' At BAFTH7|ES F2lotal a1, 20234

11 7]& ‘Five Founders'9} ‘Coles & 7} B

\
—'_l
e
ol
o, 3
ro

N

o

T

lo

@)
~

A RAAE, 57, 0)F 5o 4 417] £EF AL FE
W7 Al o BaFY AFS B H17)7h L-ometelol
W e e

O AA Hzx ©4%5H 2317] §3F ‘Five Founders’

- &% North Australian Pastroal Company (NAPCo)®] ‘Five
Founders+= 20199 4¥ o5 2|22 ©AFH I5S Hhom292), o
ARoA QA BaFH 1F7]] ‘Climate Active’AMS] ©AFH

AEL g3

@, =5 S7 A& 2FAA=M BHiFe] 22T

3

9 75. 3F (Climate Active®] ‘Five founders’ ©4A-

olZH 1 Ao w=w ‘Five Founders’

292) Five Founders. https://napco.com.au/five-founders-beef/
293) Five founders—carbon neutral certification https://www.climateactive.org.au/buy-climate-active/certified-members/fiv
e-founders-beef
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g Aot oS A (™T5).

“ coles
{' ine ;f

AUSTRALIAN
PREMIUM BEEF

2 —/ BEST BEFORE
= =

a8 ° 2
coles ( rorenouse x a) & & B g coles [ souiiaser x Q A B waw
e =
&8
S
cotes eet
Quick Cook Scoteh Fillt Stesk | Scotch Fillt Steak | 250
170g
$Bﬂﬂ $13.00
=] W Add 5] W Add
()
W=
—_— L[l
ColesFinest Carbon Neutral Beef | Coles Pork Scotch il Steak|  Coles eef Scotc Fillt Thin Cut
Drovers Choice No Added ColesFinest Carbon Neutral Beef Scotch Fillet Stesk | 3755 3005 Jaoog
105

$22.00 $6.50 $16.00

® Shop similar 5] Shop similar

¥ 76. &F Climate Active®] ‘Coles Fnest ©AZE <lZ Un|o]X]
@Ehel, 35 Coles 22124 T2 ‘Finest ©4AFH A17]($, 3

294) https://www.nikkei.com/article/DGXZQOUC203QU0Q3A121C2000000/
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O 33 YISEAAQ Colese] A A17] BT ‘Finest’
$F ¥ 85 AAQ Coles = A BEME=<Ql ‘Coles Finest of 4]
Aarz1eF sjAAL7]e] st T AFRAM A} HAFH
Q1Z7|7<l ‘Climate Active' A &A% ¢1Z HrS.(2022d 4%
F| %Q15)299)

AFSEE] HA, B Y URAY] 5 EFAA, gAY FYdes
EASH g4, 20239 11€ AJ-A Coles 22FQlEof|A w11
Q)& (www.coles.com.au) (13 76)

O FAHAE o] e+r4 =2 A7 7] ‘Silver Fern Farms’

FAME 9] Silver Fern FarmsAt= td SHF 73] ALR, Silver Fern

FarmsAt+= Toitd Envirocareol 9|5l & AJ4t-4n|2}p vlE-of A

TSt 247t dis) ®asd d5eS Ta(L™ET77)2%).

Silver fern farmsAl= 2|317]9] AJAt-H[-F5-Tofjo A dHA8skH= CO,
HlESS A 100% QA HH2] o= Slo] SebaA|2 4175 gAJe

20228 39 ml=oll A A Aarr] 2hdle] dieh wmrlf SA(I-T)=

o nl= o AlZ), @A ul= w8 9 2 A0 A0 frjupzlo] A

]
WO |3 glon] AL QubEel 437]9] bt ] Hojz29,

g SagH A7 A 221 SHOIAIE oA T vl=ollA F}io]
7}—0}‘31(1‘3]76), FARE oAM= FELEWNew world), 7FHEETHE
(Countdown), TFEA|o]H. (Pak’N Save)s €2 &5 AQlo] 201
2hlof A Feio] 7hFser (C177)298).(2023,11¢ =)

295) Coles Finest-carbon neutral certification. https://www.climateactive.org.au/buy-climate-active/certified-

members/coles

296) https://www.toitu.co.nz/__data/assets/pdf_file/0008/228266/Disclosure_2022_SFF_Beef_Net-CZ_Prod.pdf
297) https://www.alic.go.jp/chosa-c/joho01_003246.html
298) https://silverfernfarms.com
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TOITO

c ifi o Wo haveIsbellng approva romthe USDA o our Net Garbon Zero clims
ertification e Zoslnc. our o Garbon Zerarifcation s ndependenly

certfied by Toita

which s also similar

Consumers T i e
Can Trust e il o snemelign g o v cormumes diposeeof

packaging of the product. Using satellite technology and machine learning
onfarm

. Carbon
TOITO

we
of

forall

USDA
|

he benefits of

from New Zealand.

HEF), g2FH ITAEAD

= countdown @ EXTr o0 |
NEWWORI.D . Q
Q searen Bowse Speckls Fovouteshlsts Reckes  Chistmas

Groceriss  Specials  Everyday LowPrice  Maier  Recipssw  Discoverw  Clubcard My Lists
Silver Fern Farms NZ Beef Flat Iron

Silver Forn Farms New Zealand Grass-Fed
Steaks Boo Flat.-Iron Steaks 2209

1320 g - |
ED adatotise v

e

Siver eef Fatron steak:
surprisinglytender and naturally marbied.

fortheir unique shape, are

« 2steaks per pack, 20gram pack size

e Ingredients +

+ No Added Hormones ever.

'3 ly' | @ Nutritional info
B |

a9 78. JFAAME silver fern farmsAte] ‘U 71E AR’ 4£717] Toj

Save 15% on Net Carbon Zero Range

SILVER
@ FERN

100% MADE OF NEW ZEALAND

SHOP WHY WE'RE DIFFERENT RECIPES BLOGS JOIN | LOGIN MY CART &

SHOP FULL SALE >

CARBoN CARBZN
ZErO BY ZERO BY
NATURE NATURE

oF Beet o Beef

b o
. - I

Net Carbon Zero Beef New | Net Carbon Zero New York Net Carbon Zero Beef Rib- Net Carbon Zero Beef

York Strip Steak Strip Steak Meat Box Eye Steak London Broil

Worthy of the finest steakhouse, our Enjoy a curated specialty box of Net With a bold beef flavor, Grass-Fed An ideal cut for low and slow roasting,
aged Angus Beef 100z New York Carbon Zero 100% New Zealand G. marbling and exceptional tendern braising, or broiling, our

#1590 $13.59 100z 15103k #1500 $127.70 #4799 $15.29 100z 1 stcak #1670 $14.27 160z pack 1 steak

% 79. Silver fern farms YFEA|R A7) ol= B Gxo]x]
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== Carbon Reduction Institute?] ‘NoCO2'¢1Z2- Hiokom x| Y=

X
SAGHRIE AgFA] 7ol gaIER Sz *JJ*H‘%‘)E

- 20239 119 A-elA A LellBe Ea wofsta glom
el §71% 4117] 9 ule QuAel A37] 2] et ohat

Ngoz olgo] ZFse wWet WAE WSt 918,

7177} At ofuli
2 A%e SEe

O I= tF-F5LA2! Sainsbury’s ©] ZFAEME “Taste the differences’
- 20234 9¢¥ I=9 HF-FE5HAQ! Sains bury’'s + ©AHES 25%

=91 ‘Taste the Difference Aberdeen Angus A&+ £ A]302),

— Sainsbury’ sAH= 2050W717] ©4AZHL 2AstuA} of= EZRE
72l 1o, ‘Carbon Trust' At} @Hotal 95

299
300
301
302

https://truorganicbeef.com/pages/trubeef-is-carbon-neutral-regenerative-beef

https://truorganicbeef.com/collections/all/products/bulk-ribeye-steak-organic-grass-fed#section 1

https://maedafarm.com/

Sainsbury’s. https://www.about.sainsburys.co.uk/news/latest-news/2023/18-09-2023-sainsburys-raise
s-the-steaks-with-lower-carbon-beef
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ofef wrzt FAIH Sl HamE A AgS TE, AlSkL = sl

270 BAFY AN Eo9o|H Hi

B 29. 39] Fao=0 gdAFTYH BA 9
e 5% 3= 313
IENOIR=!
rze 2008 |
20504 TS - 20504
2447] P A
s Ao A)
ojH o
o T A5 (Defra®) A
4% | HEUSDA) | SAI(MLA® °r °l
DS | RO L EAMLY | ganry | e
TOTT
719 AntE _
= 2] A2k l.—_];;q. old] CN30 ol A5 7__"@ 7‘]47‘7]"15‘@'
T = o H =] O H 1L = A /\]/\Eﬂ
;ﬂg]]: =1 — 1
= lalvlsh
mepst | TRRERSHE o emaph | mopes g
FQ A 7HA| . ’
Zy=TH A4z EoF 277k EY, A ||,
B S X8 [E P 0’7{% - 7 AHaAt=
e d ¢ _
z]:ﬁ* CREP éﬂffp ERF® SFI" J-credit’
=n A= H AH =
Al | (e ) Geakili=-) AgH) | (Fau=Ed)
ZQ USRSB™™"
OlUMEE. | The PACT ABSF Courtauld
4 NFU305): National Farmers Union, 9= AJZWESL A= o] = %3
> MLA: Meat & Livestock Australia, 33 A]-8-ZA}
¢ Defra: Department for Environmen Food & Rural Affairs. ¥=F S744& 555
¢ CRP309): Conservation Reserve Program
¢ CSP307) @ Conservation Stewardship Program
P EQIP308) : Environmental Quality Elncentive Program
¢ ERF309: Emissions Reduction Fund
b SFI: Sustainable Farm Incentive
' J-credit310): J-Credit scheme

305) https://www.nfuonline.com/about-us/
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(Sustainable Farm Incentive)®] A-$¢ B=9 EX|o d|dst=

ﬂﬂﬂﬁ% Lk ﬂ%ﬂ AR wAH AWAALE S

579 QRO| A9 S}l BAMERS WHE] Yt A2
48T A AFLE BANEAS AT T}
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2
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o
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2
AU
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975 £890) £9 AEATE Eus @oel, ol 2ol
ggolnl, ABYNEA ol Tl B BEFT Bso]
e HEL ol§F 5 UES stol, old] Y QEE ZEage
WAoo AT & U= sto] Ex fFe srhe] Foig
fEsh 9le

nj=ro] 7|ZANE Fd 2 AH(Climate—Smart Agriculture and

=
Foresty) 21310 EFA% 7%, gade, LAtz 2a

306) https://www.fsa.usda.gov/programs-and-services/conservation-programs/conservation-reserve-program/index

https://www.nrcs.usda.gov/programs-initiatives/csp-conservation-stewardship-program

https://www.nrcs.usda.gov/programs-initiatives/egip-environmental-quality-incentives

https://www.cleanenergyregulator.gov.au/ERF/Choosing-a-project-type/Opportunities-for-the-land-se
ctor/Agricultural-methods

)
)
)
)

310) https://japancredit.go.jp/about/methodology/
311) https://assets.publishing.service.gov.uk/media/60085334e90e073ec94cc80b/agricultural-transition-plan. pdf
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Aeel] AT B THET Eee FE AT m2I
Aul2g AFots T2, /FA0E BY W AL APsHs
Rt BRI 5 SNl A8 4 9 Fa QMeE BRIge
et 2

- BEZH]F 2738 (Conservation Reserve Program; CRP)
A EY AXe AL 48 A, os=E A
M, EA G AA(FEaA8E SAsh= AHEE AeF 471

Wt A7t ddEE AE. 20219 7|FAOE HE QIAlE
o]
=]

By
9,
|m
it
off

2
2

- B3] =23 (Conservation Stewardship Program; CSP)
59 AL F1E uF A~ECRPE 4, sk
3 QME . B s 18

1= O

St JAE| B Alek2 7|HTez SHH, 5

NRCS)'= EYHZEZF] His FE=z2 7|=X¥9S AT
71&Mu] A A FEAH(Technical  Service Providers; TSP)

HZ71%29Y (Conservation Techical Assistance; CTA") =&

5
* TSP3ID: ol s A, A4oks e Al AlS] AR, e A2
Wh w8571 AFEANN §o5oze] AP 5o

AHIZ AR,
* CAT3I9: EXo] 845, B4R, A9, AA4 11§ 2 o),

312) https://www.farmers.gov/conservation/climate-smart
313) https://www.nrcs.usda.gov/getting-assistance/technical-assistance/technical-service-providers
314) https://www.nrcs.usda.gov/getting-assistance/conservation-technical-assistance
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Al
www.cleanenergyregulator.gov.au/ERF/Choosing-a-project-type

] =2 IE (Department of Climate Change,

Energy, the Environment and Water; DCCEEW)eA &rAz7t

712 (Emissions Reduction Fund;ERF) -&<.

) & 27HA] W] AlAE e (2023 11

B4R

1

316) ERF ¢ ¥l w2 DCCEEW. https:

)316)317),

1

AHZ(NRCS) 71 574 2l

EX]o

[s) e

- P3EA QAIE]E. T2 =8 (Environmental Quality Incentive Program; EQIP)
- F7MHo R, ‘AgSTAR® Zg#-e 53 57l ‘HiolertA S|4

O 3F "gaAZA71F 399 (DCCEEWALZ A=)

315) AgSTSAR Project Development Handbook, 3rd edition. EPA,
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O YE J-Credit A=
D ST GEANAA, B, FEHAM o5 I E
‘J-Credit scheme’2 (°]5} J-credit) "=WHAGALE'Q} ‘@
AHRA(J-VER) 7} T A=, J-creditofl A AXSH LHE
TURE YHECEE S7IA7F S55H] glor ot 25 (2023
119 3ol)319),
(AG-001) A-=jA]-gA o tigt ofu|icAl WA~ JHH Al Fo]
(AG-002) 7= Hid= ¥ ¥y WA
(AG-003) Efol dAitst AA7} 9t sietvla &

IQFeH E=ot = O] AfH|

(AG-004) Hfol2} &2 AHE
(AG-005) ® AujelA o] S+ =w7] 713t A%

=
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oo oy r

CERESS

rr

Opportunities-for-the-land-sector/Agricultural-methods

317) =2 AYHY WA W3, https://www.legislation.gov.au/Search/carbon%20farming%20initiative%20bee
f%20cattle

318) https://japancredit.go.jp/about/methodology/
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u]=9] ‘Protein the PACT & En]&5 54~ (North American Meat
Institute) FAHZ 20213 W=o]3 oYM EEA(TIHE0). A&7
Als Tae Foll AT FE, @l oMM FEA T o
7Fx|1et oJu]E 7}3} (Protein the PACT, Protein for the Teople,
Animals, and Climate of Tomorrow) S}7] ¢t B4 o2 A=,
11

AN =

ot

- AR Hao tiet AP YFE A Ista FYotA
glojg 3. A7t Aldy 2&57He9t AlE AAE
izl o] Qix]o digt ARl ARFYAlAS

" The PACT &Ho]2] W& 2°F (theproteinpact.org)

e

al

]
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= (o]
St QU=

o, l‘_o.ﬂ

p—]

O 5 ‘Australian good beef’ = MLAOA] 7jEet 220l ZeiZ o
MLAZ} AJ3¥stal Sl A&7Hse &2 710 gk Ardol digh
TR AHE Av= F2or WS H (-8,

- BT HIUAS F6 I EHAtEer 215291 Aol HiRt k=,
A&7st At BAS Hols Eob, oF9 SF2a719] 7,
F@R AT Tl Histe] A&H o2 HRE AFStL YU

H
* Australian Good Meat E#°]Z] g Q°F(www.goodmeat.com.au)

rerapsrepoiman oo 600171”%!
IT’S YOUR
PLATE.

IT’S OUR
PRIORITY.

| Protein I
I3 80. vl= ‘Protein the PACT 9 81. 35 ‘Australian good beef
Zx0)7] 27
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shadow) A= FArH ] 27 HjESo] W REHT 18% Bl
HAstgy, B2 AlFEo s JI8EHWA HAtdo] 7|5 S

- o HaAoA SATAY wEFEe] 24V wiETe] et B2t
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=
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o A i
Z1FHstE olek ofulAE el 2ot 918,
" ZAre 2ATkA WiEel AAOIA E7HA) AT Aol wAlshe
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320)FAQ. Tacking climate change throufh livestock(2013)C https://www.fao.org/3/i3437e/i3437e.pdf
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FoMT AW 2250 §r1HoR AA=o] Hnel 52
FEY 5 Y= AFH Aol BaG

O 4477} X720 FE0[2tnR?

- ST RAE AREN %
R 57 O SANATE GBE ke AABYYRD, 4TS T
St U91e 7B Bea gk Ak UR BsH ekt A,

= AFolA 715 s fldl EEoldle 2A7EATT 18% Fete
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i,
o

= Aor A AR A9 2EE

HgL e A

- 2020 27FATLA QHIE R Ao or2W, 2020 ety &
2A7 A WEE T 3.2%%0] FHRCIA HEEYeH o] F
1.5%7F SAFRZopI A HlEE$12322. A wgt TAAFQTIYTE
CO, ) ol}lem, o] F 71=9] A ast A ot sj&
22.6%(6.1HTHE CO, ) .

321) https://ko.wikipedia.org/wiki/-& A1 _ 7] S|
322) 2022 27} 2AZIA QUNER] WA, $HF LAVIAESIAYAIE http://www.me.go.kr/
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CH4
(8.1%)
\

(2.3%)
S

CO:
(91.4%)

2020d & 2472 HIEF 20201 & 2ATLA 2 Y
6562 HHOLE. COz-eq 656.2W0LE COz-eq
OF 83. Sy 2020 FEE a9 84. =t 20209
LA~ WETA LA~ HETA

8P 2E 7HAL
AAegPre ool FrHHor Hdshes W2 oltlelead
olgft Jof FE9| olitstgtaE St "Il Eob A

da 20208 7€ § 2A7ER 23%E AA[ReiH,
olitstgt R T 273w FElet 247k GiE ZEAR(ARG7]E)32I.
o

72 5ol sl wiEd. (@v[AelAl: EulEstMR)

S8 S (RGTID, 32 545, WA, AVIE Y, A7
#2 S HEE. d71F oA Belsid] e eAstAR e
WAE, (A 1R 2 goha)

323)IPCC A|6&t H7HH 114 (AR6)
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- Hehe Z|F2dele] njz)= JFe skt 3715 ollA ol 7174
12d0]2h= AJZto] 285 o] 2] 942 =24,

2020 "= University of California®] g+ 7418 of|4*=(Clarity and
Leadership for Environmental Awarness and Research) &7} 8ij&5h=
HEZbAoE 2FRo] g4 Ato]Zof agtEo] Q7] wiEell, ATt
FAEHH =0 HiEshks Hgo] A7 2dsle] JdF= mIFA]

©
Ity HSEe.

- A QIZto] AHT £ gle Axst AERAE, AEAXTAE 52
AFst ASAIA gIZto] o] 8§ 4 e TWAR HEAAT=
Aets oF a7t Axu ZAHEe FAFE S HAFSH Eoliche 59 &9
HhEEflel A= wgo] S o] gt AEstH oz IAgE we
(Biogenic methane) © 2 Zpo|A] "ABESH ghaeeh o] UF¢l324),

MEsHH b &3l

g
OJAIBIEA(CO,) > =
ol Ygioz

Algof olaf 22|

CO,« N
FA7|9] Arst
OIEHCH)E 129 &
~t17]| Aol o3
O|AFSIERA(CO,) 2 TEH
—
9| &
| El 14 =
) p
N

%

EIA(O Ag0] B 8HE ez
@ R slof grEs 20| 43
CLEAR Center

1Y 85. BESHE "©A <3 (ZA: https://clear.ucdavis.edu/)

324) https://clear.ucdavis.edu/explainers/why-methane-cattle-warms-climate-differently-co2-fossil-fuels
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whol 4] 57} QoA SRR 129] BRIA Baego] I
47} sk digte] JlF st F712el F14E B g

- a7t HjESHE 2ATIAE Fol] Sstel MEhe Folk ARPIMAE
A S 9, WAE 47k BAG Es FUsh sol o] s
QLS g E A7} HjEHE Bng BP0 Aelsty
AZET 5 Gt PWE ATtn UL olPF LS F9AYo]
suste] shato] @ 5 Uded HolF

O dfie]old= &7t viEste HEd AEeH2 daedd] ofsiE

AR A, wEste] 47179

A 2HsHE w27 2HshA|
Aot .

O &3 "Good Beef” &m|o]z]e] "ojEA| Z}Fo] 7| THI} &7 9]
AR} = £ QlupQ? ApddetA oSt gt A" (YA: “How can

livestock be a part of the climate solution? The natural carbon cycle
explained” (1 86).

- F8 g avt )FEsk] 2 RES AXFche 2 AMe] ofd,
SeRs Byl PG oldsRAL FAHL 10095 715
SEAG A7} jEshet wghe o)A 124de]d BaHT A2
E8) wsstE ulo] A7} B whadkdh Alo]2 F712 ofF: 49 471
SATE A7F A TR Z) ] /b G FA 4L
Hze 71%g ol g5l Aol HiEEs wghs £ 4 ks e
Bems|et ZAgl0] Z1FHst sjaRe] A%st F 4 98,
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O 7Byttt "Raising Canadian Beef”
“The methane cycle”)(Z1H87)
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a9y 87. iUt ‘Raising Canadian Beef o] A28ty ©443
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A E FQ A (FA: https://youtu.be/IH38aNjk46A)
“What is mehtnae? and what part does livestock farming

O Y= “Wageningen Livestock Research”®] “mgto] Ho]l@? ZA4to]
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play?”)(Z1H86)
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=%, FEAY
2. A2 Hio]eof ], vrol ezt 5
A S7 AR o WA S, B FEEE S
4. F= A FES o, gAE A

22 H[17] B To] W ki W (QOy kedlT]) ZA}

O Fhel A7) O] AN WETS 2AG ATk AAF TkeolH
8-23kg CO, o™, S-euke} @9 ARS-9] A$ 21.5kg CO, e
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