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Korea GHG emissions reduction roadmap

20% by 2020 }

37% by 2030 }

Carbon neutral
(Zero) by 2050

Agriculture sector contributes by 3% to the total GHG emissions.



Introduction

What is carbon neutrality?

Balance between and
from the atmosphere in carbon sinks. g P
CO; COZ
Removing carbon oxide from the atmosphere and 1t vy

then storing it is known as . T

In order to achieve net zero emissions greenhouse
gas (GHG) emissions will have to be
counterbalanced by carbon sequestration.

Rosa and Gabrielli. (2023)



Introduction

The Hanwoo beef industry

Premium meat with high marbling score.

3.07 million in 2021 (more than 86% of the total beef cattle).

Fattening production system.

Shortage in arable lands.

95% of imported feed.

Average farm size = 120 head

Hanwoo showed higher enteric GHG emissions than other breeds
Won et al.(2020)

Korea goal Maintain herd size to meet internal meat demand
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Objectives

() Assoss the OF of Korean atve besfcate (Hanwoo) an the GHG profle
(23 Quantty o CF wncertinty in mputs data
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Materials and Methods
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3000 Farms :

Data collection

Gyeongsangbuk 19

R: random sampling Gyeongsangnam 18

Gyeonggi 16

 Z
120 Farms Jeollanam 16
> Jeollabuk 12

Filtered for data completeness Chungcheongnam 12

Chungcheongbuk 7
Gangwon 4

Jeju 2

107 Farms

» Field surveys from July
2021 to July 2022

® Surveyed farms




Materials and Methods

Attributional life cycle assessment approach

Atmospheric
fixation

Exportation

Manure
storage

Fertilization Crop residues Manure

Decomposition

Organique Nitrogen

Denitrification

Mineralization

|

Mineral nitrogen

.\»Lgm

Atfmmospheric
deposition



Materials and Methods

System boundary and functional unit
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Materials and Methods

CH, from enteric fermentation .
CH, from manure management
N,O from manure management -
Carbon
footprint

N,O from manure and fertilizer application

(kg CO, -
eq/kg
LBW)

CO2 emission from energy use

Emissions from imported feed production

Carbon sequestration i

Equations from IPCC (2019) guidelines (Tier 1 and Tier 2)

CF at farm gate

CF including off-farm feed - C sequestration

Net CF



Materials and Methods

CF uncertainty of input of the activities data

Assign probability distribution function
(PDF)

Anderson-Darling goodness-of-fit method
» Identify PDF as normal or log-normal

Log-normal Normal

NagVaN




Materials and Methods

Simulation scenarios formulation

» Maintain the herd size.

» Scenarios were defined based on the current input data used to calculate the CF.
» The coefficient of variation should be in the range of what happen in Korea:

- Example the feed digestibility varies from 60 to 80%.

» The artificial Neural Networks (ANN) were trained to predict the CF of Hanwoo meat.

» ANN is a method used for modelling non-linear relationships between input and output variables.
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Results

3%

CF of Hanwoo meat screening

8.211.75 CO,-eq/kg of LBW

3%

® Enteric fermentation %

® Manure mangement %

= Paddy soil crops %
Energy emissions %

= CH4 %
"N20 %
" CO2 %
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Results .
CF of Hanwoo meat screening

Country Herd/pasture management
Uruguay/Argentina/South Brazil| Organic 17.63
ltaly|
Brazth Conventional: 15.92
Japan |
France| :
Conventional + Feedlot | 14.18
Canada/ . "Il 13.45
Thatland -—< 12.3
J i,
USA| . + 12.07 Crop-livestock rolation system: NL0
i co,
Australia| . 11.38
Ireland| . 10.85
Feedlot: 12 87
New Zealand (traditional beef)| . I 10,08
Norway| . 977
Denmark . ._‘ g.14 Dairy heel + Feedlog 108
MNew Fealand (weighted average)| .l 8.97
Sweden| l_‘ 7.98 Dairy beef 10.06
New Zealand (dairy beef)| II .68
0 20 40 60 K 10 30 30 Mazzetto et al. (2021)

Carbon Footprint ( kgCOae (kg LW) Carbon Footprint ( kgCOae kg LW)



MC estimate of emissions from Enteric Fermentation
le-6

0.00014
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0.00010
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0.00002

0.00000

Total N excretion

le7

1.340

1345

1.350

1355

1.360

1e6

CF uncertainty analysis

0.0030

0.0025

0.0020

0.0015
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0.0000

Total volatile solids

57000 57200 57400 57600 57800 58000

MC estimate of emissions from Manure management (N20)

le-7

vl

0.0

0.2 0.4 0.6 0.8 1.0 12
le8

36.6% Uncertainty

MC estimate of emissions from Manure management (CH4)
le-7

1.0 15 2.0 2.5 3.0 35 4.0 4.5 5.0
le6

1e—7 MC estimate of emissions from Rice Cultivation

le6
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Results

EF1

EF3

EF 1§

EF4
FracGashiT
Elec
FracLEACH
B0

EFc

EFG

S5Fw

[hes
Elec_EF
FracGAS
SFp
EFef_tof
FracEGhsF
MNex_ hol
WE_tal

o}
=

0.2 0.4 0.8
sensitivity Indices

\ 4

Emission factors responsible for the high uncertainty

36.6% Uncertainty

N20

Need for country specific values
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Results

CF reduction scenarios

v’ Fattening period (30-26
months)

v  DE% (+ 7%)

v  BW (-15%)

v DMI (-2%)

v’ Fattening period (30-26 months)
v  DE% (+ 7%)

v  BW (-15%)

v DMI (-2%)

v CP (-1%)

v" Manure application rate (-30%)
v Energy consumption (-2%)

% SIMEOS AMG
A

v’ Fattening period (30-26 months)
v Land use size (0 to 0,5 ha)

v' Manure application rate (-30%)
v Synthetic fertilizer N (-50%)

v DE% (+ 10%)
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Results

CF reduction scenarios

$3 (n =51)

- 56%

Baseline (n= 51)
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Conclusion Take home message

CF intensities differs between farms.

Farmers produce the same amount of meat with different
emissions intensities or less meat with more emissions.

Develop a specific country emission factors

Synergy between crop and livestock production key factors to
reduce the total emissions.

Cost-effective strategies which do not alter the productivity.

19



Conclusion

Thank you!!
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