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ABSTRACT

According to the “Framework Act on Low Carbon, Green Growth”, publication of annual national greenhouse
gas (GHG) inventory report is mandatory. This annual GHG inventory report is used as basal data for GHG
mitigation strategies. In the livestock sector, GHG emission trends from year 1990 to 2013 were estimated based
on the 1996 IPCC guidelines with the Tier 1 methodology. GHG emissions from the livestock sector in 2013 were
9.9 million tons CO,-eq., where emissions from enteric fermentation were 4.4 million tons CO,-eq, increased by 47.4%
over 1990 mainly due to the increase in non-dairy cattle population. On the other hand, GHG emissions from livestock
manure in 2013 were 5.5 million tons CO;-eq, increased by 75.5% over 1990 mainly due to the increase in non-dairy
cattle, swine and poultry populations. Additional research is required to develop country-specific emission factors
to estimate GHG emissions precisely from livestock in South Korea.
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Table 1. CH,4 emission factors for enteric fermentation (IPCC, 1996)

Livestock CH4 Emission factor (kg/head/year) Regional characteristics Method

Dairy cattle 118 IPCC default (North America) Tier 1

Non-dairy cattle 47 IPCC default (North America) Tier 1

Swine 1.5 IPCC default (Western Europe) Tier 1

Sheep, goats, deer 5 IPCC default (Developing countries) Tier 1

Horses 18 IPCC default (Developing countries) Tier 1
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Table 2. CH,4 emission factors for livestock manure management (IPCC, 1996)

Livestock CH4 emission factor (kg/head/year) Regional characteristics Method
Dairy cattle 36 IPCC default (North America, Cool region) Tier 1
Non-dairy cattle 1 IPCC default (North America, Cool region) Tier 1
Swine 3 IPCC default (Western Europe, Cool region) Tier 1
Chickens, ducks 0.078 IPCC default (Developed countries, Cool region) Tier 1
Goats, deer 0.11 IPCC default (Developing countries, Cool region) Tier 1
Sheep 0.10 IPCC default (Developing countries, Cool region) Tier 1
Horses 1.09 IPCC default (Developing countries, Cool region) Tier 1

Table 3. N,O emission factors for livestock manure ma-
nagement (IPCC, 1996)

Table 4. Tentative default values for nitrogen excretion
per head of animal (IPCC, 1996)

N excretion

Animal waste N,O emission factor Livestock 1o N/head Source
management system (kg N,O-N/kg N) (ke cad/year)
. IPCC default
Liquid system 0.001 Dairy cattle 100 (North America)
Solid storage and drylot 0.020 Non-dairy IPCC default
cattle 70 (North America)
Other system 0.005
. IPCC default
2
Swine 0 (Western Europe)
N,Op(mm) = 7FEEA2AEe] N,O viETHkg N0/ Chicken IPCC default
’ 0.6
year) duck (Western Europe)
Noy = 75 F5ek ol m2 Ak AR Goats, deer, 4 IPCC default
Nup = 5FE B2 Wi&shs JdBT dawF davkke Horses 0 (Asia & Far East)
N/ZEE/year) IP faul
S Sheep 12 CC default

MSgs = 7F52=A2AlE 89| o] gHl&

Table 5. The utilization rate of animal waste management system (Statistics Korea, 2015)

(Asia & Far East)

(Units: %)

Animal waste Year Dairy Non-dairy Swine Chickens Ducks Other
management system cattle cattle
2011 0.14 0.34 16.18 0.33 0.58 -
Liquid system 2012 1.30 0.32 19.45 0.11 1.04 -
2013 0.14 0.19 19.51 0.10 1.27 -
2011 86.18 92.04 45.60 68.81 67.83 100.00
Solid storage 2012 85.24 92.64 38.00 7141 72.06 100.00
and drylot
2013 85.72 93.86 38.22 76.20 78.09 100.00
2011 13.68 7.62 38.22 30.87 31.59 -
Other system 2012 13.46 7.04 42.56 28.48 26.90 -
2013 14.14 5.95 42.27 23.70 20.64 -
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Table 6. Activity data (livestock populations) (Units: 1,000 heads)
Year Dairy Non-dairy Sheep Goats Horses Swine Chicken Duck Deer
cattle cattle
1990 500 1,579 3 169 4 4412 69,190 605 45
1991 500 1,724 3 238 5 4,810 76,719 834 53
1992 499 1,935 4 353 5 5,366 78,354 984 62
1993 537 2,198 3 468 5 5,670 77,039 1,089 70
1994 555 2,369 2 554 5 5,884 78,867 1,258 79
1995 550 2,514 2 614 6 6,226 87,581 1,696 89
1996 557 2,796 2 653 6 6,479 89,790 2,507 100
1997 548 2,842 2 653 7 6,799 91,854 2,844 113
1998 555 2,632 1 606 8 7,558 87,050 3,114 126
1999 534 2,103 1 549 8 7,599 98,353 3,555 135
2000 541 1,731 1 498 9 8,150 104,252 4,363 143
2001 546 1,468 1 465 10 8,520 107,996 5,545 149
2002 545 1,423 1 445 12 8,880 111,668 6,558 153
2003 535 1,426 1 456 14 9,149 105,111 7,852 151
2004 507 1,620 1 4385 16 8,994 105,103 8,369 146
2005 488 1,764 1 511 18 8,895 124,089 8,557 136
2006 471 1,959 1 505 21 9,198 126,668 8,680 125
2007 456 2,161 1 454 23 9,518 129,629 9,429 111
2008 446 2,397 2 369 25 9,126 129,101 9,867 96
2009 442 2,589 3 296 27 9,297 145,861 10,983 84
2010 435 2,867 4 253 29 9,819 151,931 12,278 73
2011 402 2,982 4 247 30 7,580 152,895 14,061 64
2012 413 3,063 4 250 30 9,534 149,750 15,552 55
2013 421 2,998 3 249 30 10,097 148,883 14,385 47

Table 7. Greenhouse gas emissions from enteric fermentation during 1990~2013 (Units: thousand tons CO,-eq.)

Year Dairy Non-dairy Sheep Goats Horses Swine Deer Total
cattle cattle

1990 1,238 1,558 0.3 18 2 139 5 2,960

1991 1,239 1,701 0.4 25 2 152 6 3,125

1992 1,237 1,910 0.4 37 2 169 6 3,362

1993 1,331 2,169 0.3 49 2 179 7 3,738
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Table 7. Continued

Dairy Non-dairy

Year cattle cattle Sheep Goats Horses Swine Deer Total
1994 1,376 2,338 0.3 58 2 185 8 3,968
1995 1,363 2,481 0.2 64 2 196 9 4,116
1996 1,380 2,759 0.2 69 2 204 11 4,426
1997 1,357 2,805 0.2 69 3 214 12 4,460
1998 1,376 2,598 0.2 64 3 238 13 4,292
1999 1,324 2,075 0.1 58 3 239 14 3,714
2000 1,341 1,708 0.1 52 3 257 15 3,377
2001 1,352 1,449 0.1 49 4 268 16 3,138
2002 1,351 1,404 0.1 47 5 280 16 3,102
2003 1,325 1,408 0.1 48 5 288 16 3,090
2004 1,255 1,599 0.1 51 6 283 15 3,210
2005 1,209 1,741 0.1 54 7 280 14 3,305
2006 1,168 1,934 0.1 53 8 290 13 3,465
2007 1,131 2,133 0.2 48 9 300 12 3,631
2008 1,106 2,366 0.2 39 10 287 10 3,818
2009 1,096 2,555 0.3 31 10 293 9 3,995
2010 1,078 2,829 0.5 27 11 309 8 4,262
2011 995 2,943 0.5 26 11 239 7 4,222
2012 1,023 3,023 0.5 26 11 300 6 4,390
2013 1,044 2,959 0.3 26 11 318 5 4,363
Table 8. Greenhouse gas emissions from livestock manure during 1990~2013 (Units: thousand tons CO,-eq.)
Year Dairy Non-dairy Sheep Goats Horses Swine Poultry Deer Total
cattle cattle
1990 814 1,045 0.4 66 2 759 427 18 3,131
1991 815 1,141 0.4 93 2 828 474 21 3,374
1992 813 1,281 0.4 138 2 923 485 24 3,667
1993 875 1,455 0.4 184 2 976 478 27 3,997
1994 904 1,568 0.3 217 2 1,012 490 31 4,225
1995 896 1,663 0.2 241 2 1,071 546 35 4,454
1996 908 1,850 0.2 256 3 1,115 564 39 4,735
1997 892 1,881 0.2 256 3 1,170 579 44 4,825
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Table 8. Continued

Dairy Non-dairy

Year cattle cattle Sheep Goats Horses Swine Poultry Deer Total
1998 905 1,742 0.2 237 3 1,300 551 49 4,788
1999 870 1,392 0.2 215 3 1,307 623 53 4,464
2000 882 1,145 0.1 195 4 1,402 664 56 4,348
2001 889 972 0.1 182 4 1,466 694 58 4,265
2002 888 941 0.1 174 5 1,528 722 60 4,319
2003 871 944 0.1 179 6 1,574 690 59 4,323
2004 825 1,072 0.1 190 7 1,547 693 57 4392
2005 795 1,167 0.1 200 8 1,530 810 53 4,564
2006 768 1,297 0.1 198 9 1,583 827 49 4,729
2007 743 1,430 0.2 178 9 1,638 850 44 4,892
2008 727 1,587 0.2 145 10 1,570 849 37 4,926
2009 721 1,714 0.3 116 11 1,599 958 33 5,152
2010 709 1,897 0.5 99 12 1,689 1,003 29 5,439
2011 654 1,974 0.5 97 12 1,304 1,020 25 5,087
2012 669 2,036 0.5 98 12 1,522 1,030 22 5,390
2013 685 2,013 0.3 98 12 1,615 1,052 19 5,494
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