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ABSTRACT

This study compares the carbon-neutral competitiveness of domestic beef with those of major countries in the world and analyzes
the contribution of domestic and imported beef to global greenhouse gas (GHG) emissions to suggest the beef self-sufficiency
improvement contributes to global carbon neutrality. We used beef GHG emission intensity data by country in 2017 published by
FAO. FAQ's emission intensity is a carbon footprint that divides farm-gate GHG emissions by beef production quantity. Comparing
the beef carbon footprints of major countries with the global average, their relative beef carbon footprints are the Netherlands 38.4%,
the US 46.7%, Korea 54.4%, France 78.8%, Australia 95.9%, Vietnam 100%, Brazil 135.7%, and Ethiopia 554.9%, which presents a
14-fold difference among countries. Based on FAO data, beef carcass weight in Korea has increased by 164% (annual average of
1.8%) and carbon footprint has decreased by 83% (annual average of 3.1%) over the past 60 years, which is interpreted as a result
of the improvement of Hanwoo (Korean Native Cattle) which accounts for 85% of the number of slaughtered cattle in Korea. Korea
imported 344,000 tons of beef and domestically produced 239,000 tons of beef in 2017, resulting in a self-sufficiency rate of 41%.
The average carbon footprint of imported beef is 29% higher than that of domestic beef. On a consumption basis, Korea’s total GHG
emissions from domestic and imported beef is 14,089 thousand tons. If imported beef is replaced with domestic beef, 345 thousand
tons of global GHG emissions could be reduced by 10% increase of self-sufficiency rate, and assuming 100% self-sufficiency, the
global GHG emissions reduction by 2,039 thousand tons. Considering the current level of carbon-neutral competitiveness of domestic
beef and the sufficient possibility of improving Hanwoo’s productivity, domestic beef has a potential to replace a significant amount
of imported beef to contribute to the global GHG emission reduction. In addition, if the breeding technology is systemically applied
to improve the low-carbon trait of Hanwoo, the livestock sector may more quickly arrive at the carbon-neutral goal.
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1. NAI L F2 37t A107| ERAEK=

ZFQ Z7ho] A717] A= HEZHE 9.8 kg CO2eq/kg product(C]5F T AJ2h), b= 11.9, $HE 13.9, A 20.1, ©F 24.5,
HEW 255 HelA 346, o€l 21]o} 141,52, OECD =7}50] 7 =At=: H ok YhFig. 1). £3] of|g] 2 ujoh= ghAarkz}=to] 100
o0& | =t} o= §8-% ST U AR 7e 7, ITA 33U 54 4 Fof 50| Rof Aa7] Aido] Hl=HE
O 20, A 332 T2 U5 220 o&atar glo] Zhdiol o5t gk ujEo] =2 ZollA] 7]Q1gtTh(Balehegn et al., 2021;
Ericksen & Crane, 2018; Tamiru & Amza, 2017).

FQ 2710l £217] BAERE-S AIA| H(100%)2 B 5P, UETHE 38.4%, 0= 46.7%, SH 54.4%, YA 78.8%, S5
95.9%, HIEF 100%, E2Hd 135.7%, €] 210} 554.9% 0| Th(Fig. 1). A|A| Hotate] A4 vlu g Fal, A317] ehAUA=-2
= 7}ol| wha} 148 EHE 38.4% vs 554.9%) i}0]7} Ue= & 4 AUtk 3h9] A017] SAYA(544%)S TFA(78.7%), &F
(95.9%) Ht} Som, A 2|11 420 A S 200 Qs HEHE(38.3%), BI=(46.7%) ke tha 2 202 UEiT 92
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Figure 1. Beef carbon footprints and relative percentage to the world average in major countries based on emission
intensity in 2017. Source: FAO (2020)
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Figure 2. Domestic beef carcass weight and emission intensity changes from 1961 to 2017 in South Korea.
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Figure 3. Hanwoo carcass weight changes during last two decades in South Korea. Source: NIAS (2021)

3. 3L /S 207|2| BIAX| E EtAURES

U 85 A17)9] YAkA] E EtaHRE-S B wsHH, S 13.9 kg CO2eq/kg product ()5 T AJ2h), Bl 11.9, FAE 16.0,
Ut 203, &5 24,5, A5 254 SO &, vl Bt 511 1 9] £90=15 Hib= W2 Ho|ThFig. 4). A= 7| £ E 52 gl
A=) AF-E ATl o2 A 2A7EA WSS S7F 2A1E s Esh] ol AR Rokolla= gane] A-8o] Al
(Kolev, 2021), 2019 F-E] §-H AEV)= A7 7| E T} BhAH]ERFo] B2 AHg A} 9] A] =2 B4 Y F-5 285k o &
2 TP F-2 HAREZ] IaiA] vl AFE At SIS 7| A AE SlAto A A A FstL Yl AAolt) S EUE AFs
ZHEE o2} 2023 AR E] HA, AIHIE, B 5, A 0|E, 7] 2oFE A2t &2 et M| S 488 Al o] ThEicke etal., 2021).

30.0 4 279
255 254
25.0 1
20.0 4
16.0

15.0 4 13.9 119

10.0 4

kg CO2eq/ kg product

5.0 -

World Republic of USA New Zealands  Canada Austrailia Mexico Others
Korea

Figure 4. Domestic and imported beef carbon footprints based on emission intensity in 2017. Source: FAO (2020)
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Table 1. Consumption-based beef carbon footprint and greenhouse gas emissions based on origin of beef
and self-sufficiency level using FAO emission intensity in 2017.

Beef Quanti Beef Quantity? .. . .. .

Origin of beef (mea’?weightg (carca(gs Weigtill 0 Emission intensity Emission? Quantity
(tonnes) (tonnes) (kg CO2eq/kg carcass) (tonnes)
Domestic (production-based) 239,000 355,655 13.9 4,937,555
Imported 344,279 512,320 17.9 9,151,843
USA 168,501 250,746 11.9 2,989,890
New Zealand 17,670 26,295 16.0 420,554
Canada 4,512 6,714 20.3 136,244
Australia 149,942 223,128 24.5 5,458,848
Mexico 1,396 2,077 25.4 52,673
Others 2,258 3,360 279 93,634
Total (consumption-based) 583,279 867,975 16.2 14,089,398

UThe beef carcass quantity was calculated by dividing the beef meat quantity by carcass meat conversion percentage as of 67.2%
(Rural Development Administration’s standard).

2To calculate the beef greenhouse gas emissions by origin of beef, the beef carcass quantity was multiplied by the FAO’s beef
emission intensity of each country.

Source: authors calculations based on FAO (2020) and KAPE (2021).
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Figure 5. Beef greenhouse gas emissions based on origin of beef by self-sufficiency level in Korea based on FAO emission
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