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ABSTRACT

This study estimates Korea's livestock energy consumption and GHG emissions from Korean livestock sector. The
results show that livestock energy consumption in 2013 is 474 thousand TOE, 19.0% of total energy consumption
in agriculture sector. It is estimated that GHG emission of fuel combustion from livestock sector is 956 thousand
tons of CO, equivalent while a total of 4,589 thousand tons of CO, equivalent is emitted from agriculture sector.

The livestock GHG emission as a proportion of the total agriculture GHG emissions (20.8%) is highe
livestock energy consumption as a proportion of agriculture energy consumption (19.0%). This is becaus

r than the
e coal and

petroleum consumption in livestock sector as a proportion of the total livestock energy consumption is higher than

that in agriculture sector.
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Table 1. Conversion factors and emission factors which
are applied in this study

Emission factors

Conversion
Fuel type ci?gifgcg:;s CO, CH, N,O
calorificy (¢ C/T)) (kgCHJ/TJ) (kgN,O/TJ)
Briquettes 0.989 26.8 300 1.5
Gasoline 0.925 18.9 25 8.0
Kerosene 0.933 19.6 10 0.6
Diesel oil 0.934 20.2 3.9 39
Buncker oil 0.944 21.1 10 0.6
Propane 0917 17.2 5 0.1
City gas 0.905 15.3 5 0.1

Source: IPCC (2006) and GIR (2014).
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Fig. 1. The comparison of energy consumption by source between livestock and agriculture.

Table 2. Energy consumption by sources of livestock and agriculture sector in 2013

(Unit: toe, %)

Livestock sector

Agriculture sector

Total Household Company Total Household Company
Total 474,239.9 (100) 442,675.3 (100) 31,564.6 (100)  2,496,845.6 (100) 2,352,960.4 (100) 143,885.2 (100)
Briquettes 27465.1 ( 5.77) 272745 ( 62) 190.6 ( 0.6) 183,878.7 ( 7.3) 183,026.1 ( 7.7) 852.6 ( 0.5)
Subtotal 288,375.2 (60.8) 281,007.9 (63.5) 73674 (23.3) 1,297,555.7 (51.9) 1,254,6242 (53.3)  42,931.5 (29.8)
Gasoline 25,8824 ( 54) 25,879.6 ( 5.8) 2.8 ( 0.0 103,554.4 ( 4.1) 102915.1 ( 4.3) 639.3 ( 0.4)
Kerosene 73,2222 (154) 68,2752 (154) 4,947.0 (15.7) 188,210.7 ( 7.5) 178,867.5 ( 7.6)  9,343.2 ( 6.4)
pro(()iﬂcts Diesel 188,789.4 (39.8) 186,853.1 (42.2) 1,963.3 ( 6.1) 995,246.2 (39.8) 967,955.9 (41.1)  27,290.3 (18.9)
Bucker oil 357 ( 0.0) 0.0 ( 0.0) 357 ( 0.1) 92592 (1 0.3) 48857 (02 43735 ( 3.0
Propane 445.5 ( 0.1) 00 (00) 4455 (14 1,283.1 ( 0.0) 0.0 ( 0.0 1,283.1 ( 0.8)
Butane 0.0 ( 0.0 0.0 ( 0.0) 0.0 ( 0.0) 2.1 ( 0.0 0.0 ( 0.0 2.1 ( 0.0)
City gas 0.0 ( 0.0) 0.0 ( 0.0) 0.0 ( 0.0) 1,985.4 ( 0.0) 00 (00) 19854 ( 1.3)
Electricity 158,399.5 (33.4) 1343929 (30.4) 24,006.6 (76.1) 1,013,425.8 (40.5) 915,310.1 (38.9) 98,115.8 (68.1)

Source : MOTIE (2014).
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Fig. 2. The comparison of energy consumption by use between livestock and agriculture.
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Table 3. Energy consumption by use of livestock and agriculture sector in 2013
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(Unit : Kilo toe, %)

Livestock sector

Agriculture sector

Agricultural

Agricultural

Total machinery Equipment Buildings Total machinery Equipment Buildings
Total 4742 (100)  54.1 (100) 365.6 (100)  54.6 (100) 2,496.9 (100) 1,309.0 (100) 931.6 (100) 256.2 (100)
Briquettes 27.5 ( 5.7) 0.0 (0.0) 275 (75 0.0 ( 0.0) 1839 ( 7.3) 0.0 ( 0.0) 183.9 (19.7) 0.0 ( 0.0)
Oil products 288.4 (60.8) 53.7 (99.3) 234.7 (64.1) 0.4 ( 0.0) 1,297.6 (51.9) 949.7 (72.5) 2573 (27.6) 90.6 (35.3)
City gas 0.0 ( 0.0) 0.0 ( 0.0) 0.0 ( 0.0) 0.0 ( 0.0 2.0 ( 0.0) 0.0 ( 0.0) 0.4 ( 0.0) 1.5 ( 0.0)
Electricity 158.4 (33.4) 0.3 ( 0.0) 103.5 (28.3)  54.6 (100) 1,013.4 (40.5) 359.3 (27.4) 490.0 (52.5) 164.1 (64.0)
Source : MOTIE (2014).
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= 4G F ollvR] 4] div] At 9 A5 AlE &
| vlZFol Y AAel vlal] =947 wjolct.

A8 FFHERE AR5 AFE Al Qg 247k e
| ] 87.5%F AA|sto] 7H E9kal, ARt Ao M2
HiERRE 12.5%0130c) s Y HAQ] 4, A5A1E LHlo|
oIt v & B2 82.5%% L, AEr] 17.4%E 2|82
o, TAZEAC OJgt B &S H]F-2 0.1%= 23] ulu|sk3ick
A7 FREE B CO7F AA 2A47EA uiEw5e] 97.8
%L, CHy7F 0.9%, N,O= 1.3%2A4], Aagdso] osk 24
7k wilE BA A COoll Qg o] thyS ApA|at9ick
olgfel AT FHU AANAE Al FAkstATE

SHAH, 20109% 4K oA E AH[ERS EE AP
St QAR wEERS F 9763 CO, $HAFEC 2 LHERY, 2013
dro] viaf 235|e °F 2% 7l Wkt o|AY & 717t B¢t
A9 2ATEA HlETFo] FOlE o= 9] Table 59
A HolFE= vie} o] gt W 457 A& oy x| Au|7t
Zo|5%7] 2ol ol¢t ARl FH Y 3 20109 %
AR AL 25t A7 ujERFo] 4,8227 CO, 3RS R
e, 2013 %0 BBl 5.1% 7hF =9k, T A =
Akele] 79-of FYsict

jn g

o

.

4.2 ZHHHHERE 7]

MM

(Unit: toe, %)

2010 year 2013 year Annual growth rate
Agriculture Livestock Agriculture Livestock Agriculture Livestock
Total 2,408,987.1 (100.0) 453,957.0 (100.0) 2,496,845.6 (100.0) 474,239.9 (100.0) 1.2 1.5
Briquettes 185,742.6 ( 7.7) 27,7440 ( 6.1) 183,878.7 ( 7.4) 27,4651 ( 5.8) -0.3 -0.3
Oil products 1,376,923.9 ( 57.2) 295,080.0 ( 65.0) 1,297,555.7 ( 52.0) 288,375.2 ( 60.8) —2.0 —0.8
City gas 2,632.3 ( 0.1) 0.0 ( 0.0) 1,985.4 ( 0.1) 0.0 ( 0.0 -9.0 0.0
Electricity 843,688.4 ( 35.0) 131,134.0 ( 28.9) 1,013,425.8 ( 40.6) 158,399.5 ( 33.4) 6.3 6.5
Source : MKE (2011) and MOTIE (2014).

3) =7F 2A7k2 MR And 20109 % FHOl FE AUA] avldl] o g 247k Wl ETER 6,6427 CO, k=1L

THGIR, 2014).
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Table 5. GHG emissions trend of livestock and agriculture sector (based on direct emissions)

ANS] - Ol - HiERA -

&=t

(Unit: KtCO,eq)

2010 year 2013 year
Agriculture Livestock Agriculture Livestock
CO, 4,698.3 954.2 4,472.0 934.6
CH,4 56.8 9.1 54.9 8.9
Gas type
N,O 67.1 12.4 62.0 12.5
Total 4,822.3 975.7 4,588.8 956.0
Coal 808.0 120.7 799.9 119.5
Oil 4,008.7 855.0 3,784.7 836.5
Fuel type
LNG 5.6 0.0 42 0.0
Total 4,822.3 975.7 4,588.8 956.0

I7F 2A7EA QIMIEE| Q] A2 dRF o8 A&
7|02 o]FojXit}. wheba FF AB|ATL ARSShs AE,
A 59 Agate] mE 2AVEA w2 B oUR] AlY, &
AR vjEsko® A&HEey ey dEa d 59 A
3 oUYAl= TR0E JF AR =85 FHA7]7] 9
3f) AR whaks S o] 2F AHRIREE 7)Qlste
2 AR B uERE Hejsljof stk TEAA HE
a7t 9t} o= AU s S 0HS dovl= 9
¢lo] o]-gAof| glomg o827l ¥ H|-8-S Fsfof g
Ths ARSAL Bk ex]a) Y Akggich(Jin and Kim, 2010).
olof whet Mg Awe| whE 7MY wiES 3e 9] AL
Y A7 wiETS APel] Hodrh MEanof whE THdul
S Aol 83t sieAle= A A Aol Wit 20109
= AL AEujEAeE 288tk A 2010 % ARE-
o SIS AEE C0,0] 2 04705 tCO/MWh, CH, 0.0054
kgCHYMWh, N,O 0.0026 kgN,O/MWho|THhttps:/epsis.kpx.
orkr/). thih, 2013d % 7FHulER2 FelldE HeEujEA s

Table 6. GHG emissions trend of livestock and agriculture sector (incl. indirect emissions)

= A8she Ao] Bl EsaL, A Fujo]X]
off AR wli&Al=7F 201 1d7Ex] k] glojA 2010
HiEAE 4 289t

Aol ofh S-S E3TE 20139 = S44¢9] o
UA] devof] OfRE 2471 vilETRe 1,824%] CO, BMkEo] o
23ct. deanle] ofgt wiEsgo] 868.2% CO, THAtE &
3 ZA| 247k viEge) 47.5%S ARG 22 71 5
o AL eSS 2Rt T AV HlEF A
2AF 7182 10,1547 CO, SAHES YERAL o5 A9 &
Blof| ofgt ZH{ullEe] vlFo] A &kl Ak o)}l 54.8
%] °o]2= AR et

50| = wRk AR ZAulEE deshs eeke
g2, IHelES =3 73 Al 3d7K2010~20134) %
A FEYY AR HER] S8Rk Aot
AR o] & 2A7RS wiERE 20101 o) Zzt
2.5%, 24%2] A Hi 2718 2} ol= &S =
k= A9 22 A Bt 0.7%, 1.6%4 FhAstirhe Aot

(Unit: KtCOzeq, %)

2010 year 2013 year Annual growth rate
Agriculture Livestock Agriculture Livestock Agriculture Livestock
Total 9,455.6 1,694.5 10,154.3 1,824.3 2.4 2.5
Briquettes 808.0 120.7 799.9 119.5 -03 -03
Oil products 4,008.7 855.0 3,784.7 836.5 -19 —0.7
City gas 5.6 0.0 42 0.0 -9.1 0.0
Electricity 4,633.3 718.8 5,565.4 868.3 6.3 6.5
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