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Prediction of the Carbon Dioxide Emission Change Resulting from
the Changes in Bovine Meat Consumption Behavior in Korea
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Abstract

A consumption based study on the carbon dioxide (CO,) emission change due to the changes in the bovine meat
consumption behavior in Korea was carried out. It was found that if the consumption of bovine meat be reduced by

half, the reduction amount of CO, emissions be over 0.8 MtCO,e in all senarios in 2023. This amount is equivalent

to over 50% of the greenhouse gases (GHGs) emission reduction target in agriculture and forestry, and fishery, a

significant reduction. It was also found that the CO, emission reduction amount in consumption-based approach

was the largest when the consumption of the imported bovine meat be reduced, though the difference was not that

large.

Key words : Meat consumption, Consumption-based approach, Carbon dioxide emission, National GHGs reduction
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Fig. 1. Trend of the annual meat consumption amounts per capita in Korea.
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« Self-Sufficiency Rate (SSR) of bovine meat: Decreased ’

\ * Reduction scenarios of consumption of bovine meat
g

................ .

STATE l ) i
— ¢ Environmental effects from bovine meat: Increased
TREND I ¢ Trend of CO, emissions from bovine meat (1961 ~ 2009)
SCENARIO
| (2) BAU case
i (b)Red.D(50% of D) & 1(50% of T)
i (c)Red. I only(50% of sum)
(d) Red. D (35% of sum) & I(15% of sum)
PREDICTION

* Prediction of CO: emissions from consumption of bovine meat

i — Prediction of CO; emissions from consumption of bovine meat in 2018 &

2023

i — Contribution ratio to national GHG reduction target of agriculture and

forestry, and fishery

_______

*Red.: Reduced, D: Domestic, I: Imported, sum: Domestic + Imported.

Fig. 2. Flow diagram of the research carried out in this study.
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Table 1. Data used in this study related with consumption of bovine meat for environmental effects.

Environmental effects

Data Source

— Bovine meat amount by D & I(t yr™")
— Embodied energy (GJ t™)

— Annual carbon intensity (tCO,GJ™")

— Total CO, emissions by D & I(tCO,e)

Trend of CO, emissions by
consumption of bovine meat

— FAO (2014a, 2014b)
— GFN(2014)

— GFN(2014)

— Calculated

— Bovine meat amount by scenario, D & I(t yr™")

— KREI(2014) & calculated

Prediction of CO, emissions — Embodied energy (GJ t™) — GEN(2014)
by scenario — Carbon intensity (tCO,GI™") (applied 2009 value) — GEN (2014)

— Total CO, emissions by scenario, D & I(t yr™') — Calculated

— Prediction of CO, emissions (tCO,e) — Calculated
Contribution ratio to the — National GHGs reduction target of agriculture — KMOE (2014)
reduction of the GHG target and forestry, and fishery (tCO,e)

— Contribution ratio by scenario, D & I — Calculated

*D & I: Domestic and Import, respectively.
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Table 2. Variation of the domestic, imported, and reduced amount of bovine meat by scenario.

Domestic Imported Reduced Sum**
Year Scenario Amount Amount Amount Amount
(ktyr™) Ratio (ktyr) Ratio (ktyr™) Ratio (ktyr™")
2009  Historic 283 56% 225 44% - 508
(a) BAU case 204 38% 330 62% - 534
2018 (b) Red. D (50% of D) & 1(50% of 1) 102 19% 165 31% 267 50%
(c) Red. I only (50% of sum) 204 38% 63 12% 267 50%
(d) Red. D (35% of sum) & I1(15% of sum) 17 3% 250 47% 267 50%
(a) BAU case 239 42% 333 58% - 572
2023 (b) Red. D (50% of D) & 1(50% of 1) 120 21% 167 29% 286 50%
(c) Red. I only (50% of sum) 239 42% 47 8% 286 50%
(d) Red. D (35% of sum) & I1(15% of sum) 39 7% 247 43% 286 50%

%2009 data: GFN (2014), 2018 & 2023 data: KREI(2014).
#Red.: Reduced, D: Domestic, I: Imported.

*Ratio (%) = (Amount/Sum):100.

*#*Sum = Domestic + Imported + Reduced.
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Table 3. Daily intake amount and ratio of energy and pro-
tein by bovine meat and total food consumption
in Korea in 2012.

Energy Protein
2012 Amount Amount
Ratio* Ratio*
(kcal) (€3]
Bovine meat 428 2.1% 4.1 5.7%
Total food consumption  1,994.2  100% 72.4 100%

% Data from KCDCP (2013).
*Ratio (%) = (Amount/Total)=100.
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Fig. 3. Trend of the production and import of carbon dioxide emissions by bovine meat consumption between 1961

and 2009.
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Table 4. Factors for calculating domestic and imported
carbon dioxide emissions from consumption of
1t bovine meat in 2009.

Factor Domestic Imported
Amount (t yr™") 1 1
Embodied energy (GJ t™')* 53 53
Energy (GJ yr™") 53 53
Carbon intensity (tCO,GJ")* 0.0537 0.0566
CO, emission (tCO,yr™") 2.85 3.02

*Applied NFA values.

% 9 B HF Fol2 Awmgtm, Aueled
clistes W AGTE WAslel 7 ks 4

[o

A S00] gk elvtere] Fuf AL 23079 5
Q) 2|37] 2ulo] 3t oABhEL WEF Folt 1
% 33} 2tk o] AT 1E9] N7 4w

Absteta &Rl 4317] AHjFE

J. Korean Soc. Atmos. Environ., Vol. 31, No. 4,2015



362 oRlE - PER

o} & 4% 20004 =) A} S Hav])E 95t
A 1E 28 o oj4kebgha HHva—Ehlr | X}EE
AElsl Aoz, I A AL 2.851C0,e0| 1, 42
o] AL 302tCOE 4] 4|37]9 gho] & u1 El=
= AHE 4 4 A

494 T S BF FAg, g =grolt
Zpol7k glem =z, Sff AR Q] = Zhe] Aol of
718t AL gdaZtedhs 2AS & o vk Ad 500
%iZ_P T AlA Bt S EE O 404 AR

A, AABRS ASH o2 HFasdte Fo]5 Holth
20009t FHHEE = #E7E A gloh vhdo] Sy
e 7MY A Wt £3EHA deide Holth
SIS 19708717 F7tsttt o] § FE8HA ZHast
£ FolE Hom, 20008t o] 7R = A A B gk
o 2 e Holth o]F 22 gL Holrh JgE®m
=0 A AlA BET Y oUAE 283
< o 20009 o]Hell= o @ ojitataaE ujEst
FIL o]Fol= o AA wiEd Aolhar ddd 4= ¢l
o whEhA], A317] aHlo] o3t olibateta viE A
ol A= 2000 o] AifollAl= T 39| 4117 &
Hg & W AAZY HSEo S it 93t o]
Abgeras SR HlFo] A, Wi o] AeS BY A
oz} ol Fe & Slth

YUY A= AA B daA=E
T FH 35, RAWE, GA A HuTE
AR Z o]F 7t §AZEE A HE gt 2009
d v=1 35, mEANE, 9AIZY @2 s 247
0.0572,0.0791, 0.0426, 0.0544 tCO,GI ' Z(IEA, 2013),
=i T3 = AAEE 27 = 0.0537
tCO,GI™'2} 0.0566tCO,GI "' Bt} & Zh& B, A
I REthe o AT AAEdE s B2 &
= 2o, pAHEE 7P R 42 EHoh

SaP=e F7F B AANA Y dRtod A £
ZF o] olibstera wiERE UEhd Ao, et
E7b ke AL FYE 49 °‘X}°1]L1 A5 28HE
A& oujgttt. ol =

FUR ARpAUA L FAAA B a‘?‘?l g *E*Pﬂ

st A, %, 55, 1AM, A2 BAGES
AR, 5771 455 glol 23 FAAST} v

Ta7ISE A A 31 A A 4 =

0107 carbon intensity
0091 (tCO.TI™"

0.08
0.07
Y —
0.05 4
0.04 4
0.03

------ World average Carbon Intensity (for import)

0.02 4 — Domestic Carbon Intensity (for production)
0.01 4

0.00 ; . T . :
1960 1970 1980 1990 2000 2010

Fig. 4. Trend of world average and Korean domestic car-
bon intensity between 1961 and 2009.
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Table 5. Primary energy consumptions of oil, natural gas, and coal of domestic, world, USA, Australia, New Zealand,

and Mexico in 2009.

Coal Oil Natural gas Sum
2009 data
MTOE Ratio MTOE Ratio MTOE Ratio MTOE Ratio
Domestic 69 34% 104 51% 31 15% 203 100%
World 3,239 33% 3,925 40% 2,668 27% 9,832 100%
USA 496 26% 833 43% 590 31% 1,920 100%
Australia 54 45% 43 36% 23 19% 119 100%
New Zealand 2 13% 7 57% 4 30% 12 100%
Mexico 9 5% 89 54% 65 40% 162 100%
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Fig. 5. Ratio of carbon dioxide emissions from bovine
meat to total carbon dioxide emissions between
1961 and 2009.
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Table 6. Domestic, imported, and reduced carbon dioxide emissions by scenario.

Domestic Imported Reduced Sum**
Year Scenario co co co co
] 2 atio* 2 atio¥ 2
(1COe) RAOT o0 RAIT o RAOT 0
2009  Historic 805,753 54% 678,995 46% - 1,484,748
(a) BAU case 580,826 37% 997,069 63% - 1,577,895
2018 (b) Red. D (50% of D) & I(50% of 1) 290,413 18% 498,534 32% 788,947 50%
(c) Red. I only (50% of sum) 580.826 37% 190,349 12% 806,719 51%
(d) Red. D (35% of sum) & I1(15% of sum) 48,687 3% 755,053 48% 774,155 49%
(a) BAU case 680477  40% 1,006,133 60% - 1,686,610
2023 (b) Red. D (50% of D) & 1(50% of I) 340,239 20% 503,067 30% 843,305 50%
(c) Red. I only (50% of sum) 680,477 40% 142,007 8% 864,126  51%
(d) Red. D (35% of sum) & 1(15% of sum) 110,471 7% 746,895 44% 829244  49%

%Red.: Reduced, D: Domestic, I: Imported.
*Ratio (%) = (CO, emissions/Sum)=100.
*#*Sum = Domestic + Imported.
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*Ratio (%) = (Reduced domestic amount/target amount)100.
*Red.: Reduced, D: Domestic, I: Imported.

Fig. 6. Ratio of reduced carbon dioxide emissions from the changes of bovine meat consumption to the national green-
house gases reduction target in agriculture and forestry, and fishery.
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