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Abstract

The purpose of this study is to calculate the greenhouse gas emission from milk cow, beef
cattle/korean beef and pork based on the lower level local government in Korea.

A preceding study was progressed to calculate the basic data for greenhouse gas emission of
livestock. However, this study has calculated greenhouse gas emission about three major livestock
from 2001 to 2012 utilizing low national statistical data and various researches.

The result show that greenhouse gas emission of major livestock is 2001 year 929,377 tCO; to
2012 year 1,402,192 tCO; and an upward trend. the highest greenhouse gas emission area in milk
cow is Gyeonggi-do Province, Korean beef-beef cattle is Gyeongsangbuk-do Province, pig is
Gyeonggi-do Province.

Keywords - livestock, low lever local government, greenhouse gas emission, action variable
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Table 1. Research process
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3. &5oole A} - A3 U AU 854 55 AR 55 olux kg,

PRURAAE], £ A7t BF WAUNEY 5 R}

T ow

!
4. 2Wkx B AR - OPgEEC] | 2AVIA sk Ay

2 v a2 O v O

- RS0 J|EARRE AVEA HiEa 54 o}
A 1 g AF

5. Z3 ¢ 1A S

=2

- IR 2L EiERS U] et VAR =&

16) Quantification and control of the greenghouse gas emissions from a dairy cow system, Journal
of Cleaner Production 70(2014)
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Table 2. Methodology of GHG emissions from Livestock Sector in 4 step growth phase

n

Z}l(Numberof haed;, < feedingof day; ;) < 365 X EF(; k))
j=

Number of heady @ JATAE AMSE5

feeding of dayji : 4FTEAY A2EFE 19 43

EFjy @ A89A AadFE 247IA wiss

A AtRYE APAE

O:u:
>~

C

Numberof head ) X EF(;) X< 21
B. guita Number of heady @ AATAE ALSF5
EFy  4AEAE BUid s vieAs

+

25; (Amount of energy consumpti onp X EFp

Amout of energy consumptiong : OJUX|YE A&
EFg) @ oYX viEAS

® Numberof head ) X EFj;, X 21

Number of heady) : ’\JKJEW]‘*' AT
EFw @ 3TAE v wiEAs

44
D. 2nA2] ® E[E(Numberofhead(k) X Ney gy X MS, ) X EF )] % 2
s=1k=1
@ + @)

Number of heady @ JATAE AFSF4

s ¢ RPN A% A AR

New)y @ 3B8TAE ZuAZA AR HavlEsd
MSis @ TR AIARNE JRTEA Y vl EA 4
EF @ x| A|AEE wiEA 4

23 YE3E LU WEY 4
231 AH% £5

of AN TIYEFE AL WEYS AWHS] UsIME HHEA
usfop gtk 22l | AAAAE A EAARE] O YHUAYE A1
o2 ofgo AlRE vigoR FANAA J1FoR YES P
ARIS] ALG 540l K EC,

A EARS “HFE /A ofela” $A oolE: ARTAS 1A0lEh 124, 24] ol
o2 pgslel #rlER wEAlL Qo o AP PYEFY £9. TP, HAXE AL A
o7t glone tEFER SAY HolHg Beslel YYTAE Hes

BA GOt BYRAYBRAN Alatt A A2008-795 A A
o0] o2} Table 32 o] EAHIA
sfel 69 oMe Sox|, 69 o]

P>i

17) 4 AlRS#AL Al 30 = 320 ThE 1A A|2008-79%
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Table 3. Growth process for Milk cow using notification of Ministry of Agriculture, Food

and Rural Affairs and livestock statistics Survey of Statistics Korea

_ B
cReg Sopx] 249 ELIE) Tae | aae
A 3~69 7~129% 13~249%
Lk 140t 1~ 24 24 ol’%

2!
o

g =9 d¥= 20129 2718 {99 IAMDRE 124, 2A01d9] AFE Hl&2 &

olollA] MAIE 71z0] whel AAUAE v]ge Astt

Table 4. Growth ratio for milk cow of Gangwon-do Province in 2012 Statistics Korea

ofejs | 1/487] | 2/487) | 3/4%7] | 4/4%7] 1/427] | 2/4%7] | 3/4%7] | 4/4%7)
1Ao] gk 2,855 3,108 3,352 3,570 ulg 18% 19% 20% 21%
1~2A] 3,782 2,890 3,062 3,040 — 24% 18% 18% 18%
2A|0] %4 9,175 10,063 10,378 10,460 g 58% 63% 62% 61%
A 15,812 16,061 16,792 17,070 100% 100% 100% 100%

A AR Aa Ale/dY ke

Table 5. Growth process ratio for milk cow of Gangwon-do Province in 2012

_ 1A|ojgk 1~2A] 241017
A8 E71E o
20% 19% 61%
A 0FX [y S Ke) %0]0 AFO O 7Aoo
Aty Wl g il er i LS T
10% 10% 19% 51% 10%

ol9h Ze wHos AT TN WA 9ol 20019~2012 HFAY vge GO
AASAAR Afzol Hgstel 3/8/F /1% 990 YYWAY 2] 48 2t

200 AFUAL S0 IMIIAR SARIAER DA $AX LE RS vlug 2
1} 302 ofef met Zo] TSN Qlonz TEy|Fo] EUsICHL ZRste] v]&E AEsHAC)
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Table 6. Growth process and ratio for Korean beef/beef cattle using notification of Ministry

of Agriculture, Food and Rural Affairs and livestock statistics Survey of Statistics Korea

7% $otx| 249 49
2A 67193 ol 67193 ~ 14719 o)t 147183 ol
A% R LI 124 24014

E£%  =ULHAAER 7A] F2008-795

AAE Fh ol v JEAAL] A AL onE BAR FRA TR P
209 PR, 2~ 4~6/4UT o] AW VR PRI Yot FYFAAER ;AL

el A A AAEE AR el AR AAAE R el ot 4
FHY BA ARE A FA AR A8l AFSA Qomz AEvte] UL weds

of 270 M A=, 2~ S SAE, 4-670E S HSEoE TR

Table 7. Growth process and ratio for pig using notification of Ministry of Agriculture, Food
and Rural Affairs and livestock statistics Survey of Statistics Korea

St A= |= v 5=
At=Z&7] ¢+ 20kg O]9t
VA (EA 7] 5= _ 30kg~60kg 0]%F 60kg o]4t
LA(FAZIE) AHE57] © 20kg~30kg 0]gh 8 g 1l g °1%
A7 2714 ojet 2~4714 4~6714
£ ZULARAIZY 1 X] A2008-79%

5]

Fo A 7l=H A A (Holstein) F
6 AbEsoleh. v TMRAMR A5
ThEALE RO A A FE] IA Foermw @;—qaoko] A= Ro= AT

S GPSAAANA RS AR FA F FWEsbIA AHESE FARANR(TDNY
[e]

Fakahetedel 2012 §=7FHAMY
9}

18) & 7t28} Y=, Totla Digestible untrients, ALg7F 71& 59 thAl A&l oJsf o] &&= AHAE 7t
271 99, TDNZ ALgo § FYROZRE i FolN 2AHE ¥S W 7tasdFos A
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Table 8. Feeding of milk cow

XA SRAZAIE HE AR ol ZALE =35 Ata
°°r (EALR: 5 SALR) (2012 A& AIFBE 71F) (ke/4/F) (kg/9/F)
SOtA] RH-AH A A% 150kg O]t 2.05 1.6

o : A% 400kg SAIF 0.8kg/ Y,

249 101 A2 Ao 10 Tkesot 5.05 5.05
= , A% 500k8 A% 1.5kg/ Q.

%00 1:1 A2 AH% 11 3ke /o 5.65 5.65
] 9o 30kg/%. QRIS 3.7%, SrH

+O o : [S] T

ArgO 101 /e, A B 21 ol 10.8 10.8

° . A% 600kg, SR 1.5keg/A,
A9 101 A% 15 ke ol 6.55 6.55

590 ARMIGS G99 SAsA TYSATSAGA LRE 2012 T AR FE
A8 Alesgodyt sS04 Ukt st dappiole] st AFTEE BT R Atsd
NRFS AU 5 20129 39 AGEF ASHFTAM &S Aepolo] w3 UHY
2 Aelgt Ynixg xake dFgos spgstart.

Table 9. Feeding of Korean beef/beef cattle
A2 2ok o

B (3o Lo(f; %) ZALE (kg/D/ ) 53 AR (ke/D/F)
S Az 150kg ojgt, &% ]Eé]:

OFX] 0.4ke/, ASAZF 3.7kg/ 2.44 1.26

A% 4000kg 0|9k, SAZF

o ] O
=3+ 1.2kg/2, AZ A 9.4ka/< 8.05 1.35

oo A% 650kg o|et, SAI=

A o4/, AEHAY 7.9ke/2 759 185

grlo] ARG oigtEEslolA Boske olRe) ALRARYT A 1E A Alas

gestgct EAAA Alasts 2001E~20121d90] EALE AAHH] ZAVE & HAIE SoF ARG
Age 7B AW AA AR FolF F 99%7} HIEAIE] sgetnz A AlzAxSe BE

sxtm e sHgstt

Table 10. Feeding of pig

3EA As 71E v Atz (kg/ L/ F)
A= 20kg o]/ 30kg DTt 1.26
8= 30kg ©]4 60kg TITk 1.86

]S = 60kg ©o]% 2.68
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A Seletl s 4k Z1E oAl AFgFl thet Akest pEEo] 9lAl ghoul oux| A
ALY SURL oAl Aujzo] ths) 34 712 ALRE AIESHL Yot ok EAREo|
A AFGEIE ouAIge Zgstsld] AEstAl etk

999 oAl AHEY UPYL FENEHNN 2T FARE FrolHAA JNTE AP
Antg vioR &g A MEAgH Bgedd Wast AUAgFoR Tstel oluxl A
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Table 11. Estimation of Electricity intensity for milking room
= = = = e %E‘j—'ﬂ
= <40% | 40-59% 60-79% >805% o (KWh/=/4d)
Ao 14.3 24.1 32.3 49.3 29.8
63.7
AFQ A M HA A B EHKkWh/E) | 995.3 1,682.9 1,959.8 3,736 1,898
W7t7] MF @ AHkWh/d) | 741.5 1,165.8 2,008.5 2,008.5 1,481.1 49.7
S Eua=,
© oo 133.1 153.1 178.7 249. 173.1
(kWh/ ) 33 53 8 9.9 3 5.8
Agal Jlet [ 247
Ko 4 ey (kWh/4) 813.3 813.3 813.3 813.3 813.3 27.3
27|
= 708. 815. 52.1 1,332.1 2
(kWh/4) 08.6 9 9 ,33 923 32.0
ALQAl A3 Ane] 2 178.5
A 1 2012 FHARE SAo|HERA JYE A RS

Table 12. Estimation of electricity consumption

intensity for milk cow ranching

_ 2AVLABIEF A
_Hlf E.tﬂ ﬂﬁAO:A = o ﬁe’i/\%e’kk h“j o
£ OFA] 5 0 0 0
54 14.8 1,030.8 480.6 32.5
ECI RS 9 1,063 495.6 55.1
S 29.8 5,365.4 2,501.6 83.9°
8L 5.9 869.1 405.2 68.7
- 839 00 Ao A AEAAE el GAHol Age SATA HET A0 A8HAS
FA T 20120 FADR Sh0|RRR J|uits A Ay
890 oux Algde AAiujFoz dF LAUIA WS Aws gAstn gonz o
A7ba ouix] SEmeAolA Mgshe A2 slEA4 046625 1CO/MWhS B S5t

Fotrle] 3o el A7|ALGYol Yk 7PFsty

o}
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Table 13. Estimation of electricity consumption intensity for Korean beef/beef cattle

_ 2AVIAH SR LY
o b | ot A == X2 AL 2k b
?_L. o_ﬁ' }\]-TTTT (kgCOZeq/\-ﬂ) \jﬂA}O o(kWh/]ﬂ) (kWh/—'f—/“‘i)
Bolx| - - - -
SAO 16.6 632.7 295.1 17.8
H| 82 44.2 3,374.2 1,573.2 35.6

37 20129 FAEE Sr0|HEA JNRE A AP

719 ouiA] A§Y AHOIE -390 US| 24 YUY AT YU Ngsto] AW
gty

Table 14. Estimation of electricity consumption intensity for pig

. Q./\]j]-i]jﬂ%ak %_]t’]'-?‘]
= W3 ApgCa | T R xeer e o
(4t 71?125 o2 1,740.9 65,283.3 14,501.7 8.3
O O T wRTo
FA 20129 BARE TholERA JWAE A7 LA

2.3.4 SATLA WEAS

AR Leldatol A LT 89, 3-89, HK|O] WEASS £AR Au £FE2 2t L
Aba Quge] WEALY, FRBAETY EALY, obRiSL farm RN L wE)
2% o AToA AgsIROn ALYl AHRH oux|o] WEASE 20139 SAZEA ofuXA]
E'_ =2 K

]AloIA ArE-St= Alg

Table 15. Emission factors of Feedstuff production for milk cow(round off the number

to the nearest thousand)

e At s siEA ZEAtg HiEAS TMR Ats HiEA4

(9] kgCOz-eq/1kg) (Z9l: kgCOz-eq/1kg) (F9: kgCOz-eq/1kg)
£0}x] 0.598 0.466 0.496
E-WER= 0.540 0.466 0.484
EIRe2 0.512 0.466 0.558
2HQ O (15) 0.697 0.466 0.565
2r9 0 (zLa) 0.713 0.466 0.473
99 0.483 0.466 0.473

19) 2013 27} ©AI7}A olMlEa] WAl 24
20) XA 2A7tA viEF AG AR 3&%173%%, 012

. L= )



Table 16. Emission factors of enteric fermentation

of milk cow

u CESTEES 2013 =7t 247k~ Q&2 farm 2%
= (&9]: kgCO2-eq/1kg) (Z9]: kgCOz-eq/1kg) (Z9]: kgCO2-eq/1kg)
40| 0.0 118.000 0
S 60.200 118.000 127.691
22U 108.900 118.000 158.434
) RS 279.934
E oMk 160.600 118.000
== 139.465
8% 71.300 118.000 146.089
Table 17. Emission factors of manure management for milk cow
HEek s &A1 4 A4 HEA 4 ALHZE
(&¥1:kgCHy-head-1, yr) (Z$1:kg N20-N/kg N) (T¥:kg N/F=4/4)
T 2013 =7} 2013 =27}
f 2013 =7
LATEA aa | easta ot ga) | farm 22 eAstA | farm 2
QI E 2 = s T QY E 2]
£L 36 1.780 0.02 0.005 100 84.15

FE9= wEANTH I 2013 S7F AV HEC WEASE ARl A= F7F <

IA 9 farm 29 A4S AMg3E9I T

T

Table 18. Emission factors of enteric fermentation for Korean beef/beef cattle

s A X B 2013 271 A7t~ oldlg2]
= (5+9]: kgCHs-eq/1kg) (&9]: kgCO2-eq/1kg)

Sox| - 47

9 44.9 47

Ko 27.6 47

Table 19. Emission factors of manure management for Korean beef/beef cattle

H& vjEA 4 A4 HijEA 4 ALHEE
Eqe (2¥1:kgCHq-head-1, yr) (F¥:kg N20O-N/kg, N) (H9'kg N/F4/H)
= 2013 27} LA7tA 2013 27} LA7tA
OJHJIEEJE ?l‘%ﬂEEJE AQIA farm 24
[ g=NCE 1 70 30.49 0.006

1890 AAWEAS A 20124 487]0] SAY NHEAIRY 71E TS 96%, 9 4%o|n
2 ofsrjeti farm 2% 890 AaWEASS THEASH UG

}.

SEO
i
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Table 20. Emission factors of enteric fermentation for pig

25 27} @A7kA QMR B A (P9 keCHy-eq/lke)

A 15

Table 21. Emission factors of manure management for pig

HE s &A1 Aa HiEAs OB -y
(249):kgCHy-head-1, yr) (H+9):kg N,0-N/kg, N) (kg N/F5/19)
T ) PRI 2013 =27} 2013 27}
013 oﬂ]‘7]} QATIA LAITIA farm 29 QAITFA farm 29
=z SRIEES SRIEES
57 3 20 767 0.02 0.006

2.3.5 A7t~ wj&F
oA AAISH W2, EEHoly ¥ HiEALE &8sto] 2001 dRH 201297HA] -2, sh&
L, YA 2ATA wiEHE A5 TE 599 4ol 2002 0] vfEHo] AbSstd oLt A9

s} gle 7o 2 motgnt

250,000 /\

240,000 / \ ﬁ/\\ 2
ome | & A/
220,000 e \V/

210,000

200,000
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2001 2002 2003 2004 20054 200611 2007 2008\ 2009+ 2010 2011 2012\

Fig. 1. GHG emissions trends for milk cow in 2001~2012(unit: tCOs).

595 2001 146,491 tCO0NN A4 02 Bk AFL Holn Yok 1 olgt 5
9 AETE 19 HFY Folo vug AT favelel BF &F WYl ALK o FUlerd
ooz eAVlA MEYE T YL Holk o= merdn

E3E HAl= 2001 559,795 tCOz0A 2012 745,455 tCO,2 27t J7bstal Qo F7F A

T o
Jdozt §-890 IR 88 AU Z7bF 1 9Qlel ZloR AzEd)
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. 2. GHG emissions trends for Korean beef/beef cattle in 2001 ~2012(unit: tCO,).
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Fig. 3. GHG emissions trends for pig in 2001 ~2012(unit: tCO,).
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GHG emissions of milk cow from Gyeonggi-do Province in 2012(unit: tCO,).

_52_



o
il

T

O on o [

N Ao
888
> ot 1S
2ol
Mooy o |
RANCTRN)
SO
A o
Moo M
Ml o2 o2
F ol o

40 > o
M9 o

> N oy
2> N o
> N o
SO
Mo
SUN:
M o
NIRRT |

Fig. 5. GHG emissions of Korean beef/beef cattle from Gyeongsangbuk-do Province in
2012(unit: tCOy).
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Fig. 5. GHG emissions of pig from Gyeonggi-do Province in 2012(unit: tCO,).

A2 30 ’<50ﬂ ojst eAZbA ulEES AFEF AT 20014 929,377 tCO00A 20124

1,402,192 tCO,2 A3t ZAloln 201249 FAXAAE Wrhdn 95 A7|w, &89t 7
4us. s 250 Aoe e
9ollAl AT FATRE SALA WiEY A wEec] we Lejiete] & S

= 2 o2 7HA] EA1g0l AZIEAH. &3] AlsTaes ZIEAAAER AR s <
stof dlolge] F4o] eotout JFEAE Aad HEAS, FUda vWEAS, SxAE OH
ot GlolEl7t & o AlZst Hojof ghet.
ESF o] Ao AEd YHEoR i 539 24V HiEYS AET 2 M 2 I¥=
o= %%HMH% Aot AbR Aol
A SA7EA WSS HolE Y F2S =ol7] HsiMe AATAE AlsTa
|

AERAHE BUER 5 247EA HiE 9SS UlAle AR A7 AsgEolor 2 o
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