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ABSTRACT

The issue of carbon neutrality has become more serious around the world. In particular, the livestock industry has been an industry
with very high carbon emissions. The government provided support and subsidies to livestock farms and businesses to help them
reduce carbon emissions. This assistance aimed to encourage the adoption of environmentally friendly practices and technologies,
ultimately promoting carbon-efficient production. The livestock industry has also been researching technology development to
reduce carbon emissions through improved productivity. The purpose of this study was to more accurately identify the carbon
emissions status of the Hanwoo industry. We analyzed the carbon footprint status and trends of the Hanwoo by region. For this
purpose, traceability information and slaughter information of Hanwoo slaughtered from 2015 to 2022 were collected and analyzed.
We determined the impact of average carcass weight and slaughter age trends on carbon emissions. Through ANOVA analysis, it was
confirmed that there was a significant change in the carbon footprint of each region (p<0.01).
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MATERIALS AND METHODS
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RESULTS AND DISCUSSION
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Table 1. Number of slaughterer and average carcass weight, average slaughter months and average carbon
footprints by year.

Number of Slaughter Carcass Weight Slaughter Month Carbon Footprint

2015 436,920 430.0£29.2 31.4+2.7 14.5+1.5
2016 359,009 437.0£30.6 31.1+2.5 14.2+1.4
2017 380,023 440.1£30.2 31.0£2.5 14.0£1.4
2018 389,408 444.1+30.6 30.6+2.4 13.7+14
2019 409,998 446.31+30.4 30.5+2.4 13.6*1.3
2020 400,578 447.84+30.9 30.3124 13.4%1.3
2021 423,937 454.7+31.8 30.4+2.3 13.3+1.3
2022 447,635 459.3+£32.3 30.74+2.3 13.2+1.3

T AN ER TP S Y ST A0l R TLUAT S MDE A5f bk 24 A AP Bl
FARE, FHEE, e, dete e, AAEE, Adde 1 AFD)E =25H & A Tt =5MdR e e R

Table 2 Number of slaughter and average slaughter month age by region and year

Region* 2015 2016 2017 2018 2019 2020 2021 2022

NO' ASM* NO ASM NO ASM NO ASM NO ASM NO ASM NO ASM NO ASM
GW 31,869 31+24 27,711 31£22 28707 31£22 29,602 31£22 31,715 31£21 31,287 31£21 32,985 31£21 34,573 31£22
GG 53,388 31+2.5 44090 3124 47732 31£24 47290 30+2.3 49,598 30+2.3 48235 3024 51,229 30£23 51,962 31+2.3
GB 122,261 31426 103,305 31+24 110,549 3124 113,753 31£24 117984 30+24 116,691 30+2.3 120,952 30+2.3 128215 31422
GN 42749 32£2.7 35498 32425 36,028 32£25 38459 31+25 39,044 31+£24 37493 31424 38,592 31124 40,2601 31+24
JB 50,379 32£2.7 42474 31£25 45266 31125 47,708 31+24 50,996 31£25 50,587 30£24 53187 30+25 57,930 31£2.5
IN 59,975 32£2.7 44756 31+27 48213 31£2.6 45406 31+2.6 52,281 31£25 46497 30£25 52492 31£25 55590 31£2.5
CB 24622 31+2.6 20433 30+24 20,202 30£25 20,731 3024 20,847 3022 20953 30+2.3 24,802 30+22 25392 30£2.2
CN 47101 31228 36954 3126 39,381 31426 42438 31+2.5 42,781 30£24 44793 3024 45456 30123 49,343 31+24
1 4576 33128 3788 3329 3945 33£28 4,021 32£27 4752 32428 4042 31£26 4242 31£25 4369 31427

Region*: GW; Gangwondo, GG; Gyeonggido, GB; Gyeongsangbukdo, GN; Gyeongsangnamdo, JB; Jeollabukdo, JN; Jeollanamdo, CB;
Chungcheongbukdo, CN; Chungcheongnamdo, JJ; Jejudo.

INO: Number of Slaughter

2ASM: Average Slaughter Month.
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Table 3. Average of carcass weight by year according to slaughter month age

Slaughter Month 2016 2017 2018 2019 2020 2021 2022

26 month 123£1.8 40271420 406.0143.5 413.5%£39.8 417.3%£39.6 418.2137.3 423.6140.8 426.2144.5
27 month 123£15  413.0£35.8 41814349 42624323 42851322 430.0+30.3 436.0+33.7 439.4£36.6
28 month 124411 421.7£29.2 42624280 433.9£26.8 43721265 439.0£26.1 4452+279 448.5%29.7
29 month 126209 43024245 4334+£23.0 4401£241 4433£234 4458£23.0 4524+244 456.8+25.5
30 month 129108 4364£21.6 4389%21.2 44584221 44751219 4502%22.3 457.0122.6 463.01234
31 month 1321208 44141217 443.6%£214 449414226 45161221 454.7£23.0 460.8+£22.7 46721228
32 month 13509  4444£223 446.7£225 4522£237 45461242 457.61£25.2 464.0E£251 470.3+24.7
33 month 13.9+1.0  4457£251 449.0£25.2 45424265 456.6+£27.7 458.6£29.0 46471293 47191277
34 month 144£12  4463£286 451.8£29.7 45414310 45591334 4581%34.6 46191355 471.74329

AF8 8733+ 2 2o whe} A48 712b0] o]} A 4 9loB, of2igh AHg7Ibe] Loj AR Aoly] EhauIEEE olx]
) ek Gerber etal, 2013). by EE7hE BadATo) 241 Eels}] stol EE7hAHT EHEDE G AN )
A5 HEsto] AR HFS uble 0] AT EE7NL0] ZAHI4E SANALE 7] 2715} om, EEThY o]
274E SRl Z710] o AR AL SIS 2015 o] 2022de] BadARe B 10] Zasilon,

Table 4. Calculated average of carbon footprint by year according to slaughter month age.

Slaughter Month 2015 2016 2017 2018 2019 2020 2021 2022

26 month 12.3+18 13.0£1.8 129418 12.6£1.6 12.5%1.6 124+15 12.3£1.6 12.3£18
27 month 12.3£15 13115 129+15 12.6£1.3 12.6%1.2 12.5%1.2 124£13 12.3£15
28 month 124£11 13.2%1.2 13.1+11 12.8£1.0 12.7£1.0 127£1.0 12.5%1.0 124£11
29 month 12.6£0.9 13.4£1.0 13.3£0.9 13.1£+0.9 13.0£0.8 12.940.8 12.710.8 12.6£0.9
30 month 12.940.8 13.7+0.8 13.6+0.8 13.41+0.8 13.3+0.8 13.2+0.8 13.040.7 12.91+0.8
31 month 13.2+0.8 14.0+0.8 13.91+0.8 13.7+0.8 13.6+0.8 13.6+0.8 13.41+0.8 13.2+0.8
32 month 13.5£0.9 14.3£0.8 14.2£0.8 14.14+0.9 14.0£0.9 13.9£0.9 13.7£0.9 13.5+0.9
33 month 13.9£1.0 147£1.0 14.61+0.9 14.5£1.0 144£1.0 143£11 141£1.0 13.9£1.0
34 month 144£1.2 152%1.2 15.0£1.2 149£1.3 149£14 14.8+1.4 14.7£1.5 144£1.2
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263470189 R E EE7HL ol e TR A AP ERIEIQI 2070 T 2771 D B Q] HAE AL BE Ao A H]
S ol A IR, 28711 o] SR E] = BhAEIARE] F7HE0] A A A= A 0= SRIE|]T o]+ table 30|14 A|A| 3 HER}
o] =7 ol e Hdt =AIFe 72 ARF7I o] Aojd4E 7 So] B WA, table 41| AAH =571 Lol e
SAadR}=0] S7HE-2 AR 7|7ko] Aojd g HRH 0 2 F7Fet Zo] ERlIE e

Ohe2 TS5 ok AAIS-9] A9 gadz=7te] 2fol & £495}7] 215t Table 5olli= ZF A| ol E51 The- A2
TEAE Y-S e E BE5310] A AISHITE Table 59] uFA 2 ofl= 20154 tiH] 20221 9] T=A41|5-2] Z7FHICW: increased total
carcass weighty Al4Feto] AAISHATE 20150 o TA|50] 7Y SA| 92 YU E4378 kg)= RIS, 3o = HdT
(435.5 kg)2} A= E(434.2 kg)Q! 2102 FHolg]Qich, BEH 2022 of| = AN (4725 kg)2] Hat EA|Z0] 714 2 A0 2 3l
At 7= 2015 TiH] 2022199] et EA4|F0] 37 kgol F7H S o, AU =L 9 198 kgo] VI3 A 02 Sl it
B TA|lFo] 7HY Ah2 A2 2015~2022H HFol| M A|FER] Ao & SRIEIQAIRE Al o] -9 2015 tiH] 20221 2] ot
A 2] 27} 0] 463 kg QB 7M=& 71 0 & FolE| et

Table 5. Average and standard deviation of carcass weight by region and year.

Region* 2015 2016 2017 2018 2019 2020 2021 2022 ICW**
GW 437.8+£32.3 44024311 4404+£311 44431317 44474315 44611318 451.9+31L7 457.6£33.0 19.8
GG 426.31£30.5 43441316 437.0£30.9 44041315 44144315 444.6132.6 447.9£31.0 452.2+32.4 259
GB 4342251 440.7£27.0 44491265 448.5£26.8 449.51270. 451.9£26.8 460.0+28.2 468.5128.2 34.3
GN 435.54321 446.4£334 450.2%33.6 453.0133.3 455.31+33.2 457.9434.4 466.2435.2 472.51+35.3 37.0
JB 42491275 43211285 4359%282 440.6128.3 444.61+27.7 443.6128.3 448.6+30.2 457.1£29.1 32.2
IN 428.3£28.7 435.6£30.9 439.6+30.1 4431£31.2 446.8£311 447.3%£3L7 4552£31.6 463.4+£32.8 35.1
CB 426.1£31.3 433.7+315 433.8432.5 439.9+34.4 44274333 443.91£34.4 453.6135.1 458.5£34.2 324
CN 4249430.3 430.0£32.0 431.5+31.1 436.3%£32.0 440.9+£3L6 441.6£322 449.6+£33.4 453.8+34.7 289
i 403.4£26.7 409.3£29.8 424.51+31.2 433.5%£29.3 429.6132.9 432.6£30.1 439.9+30.8 449.7£33.0 46.3
Mean 42681294 433.6130.6 437.5130.6 442.2+31 44391311 44551313 452.5131.9 459.3£32.5 32.5

Region*: GW; Gangwondo, GG; Gyeonggido, GB; Gyeongsangbukdo, GN; Gyeongsangnamdo, JB; Jeollabukdo, JN; Jeollanamdo,
CB; Chungcheongbukdo, CN; Chungcheongnamdo, JJ; Jejudo.
ICW**: increased carcass weight(2022-2015)

T2 e 7| 9-o] SaRl=o] §ig) Aot S61E 2|7k 2ol & FRlst] 9la) EolA At A E Ao
™, ANOVA #4125l A|2j7ke] ehAtizl=) Ztol & 253t At FA1E 2E W EoilA(2015~2022'd) 724 Q1 Fak(p<0.01)°] =
AN A0 H, AT S (Scheffe testye &3l 2 A9 7He] 22191 BAIS 245k table 601 AIAISIRAT. 2022182 7|02 T
Aol 7V w2 A2 AFE(13.9)% Al z FRIHQI AlFEe Aolehes A24 B4z Rk o] wR7F s 2

3slo
2

Table 6. Calculated average of Carbon Footprint by region and year.

Region* 2015™ 2016" 20177 2018" 2019" 2020 2021 2022" RCF™
GW 143+1.4 141£1.3  14.0+1.3° 13.8+14%* 13.8£14* 13.6+1.3" 13.4+1.3h  134+1.3 0.89
GG 14.3+1.5> 14.0+1.5 13.9+14%  13.6+1.4%  13.6%14% 135+1.3%  134+14°> 1341450 090
GB 144413 141£1.3  13.9+1.3¢ 13.6£1.2¢  13.5+12¢ 13.3%1.2 13.1£12¢¢  13.0+11¢ 136
GN 145+164 14116 13.9£15 1371150 135%14¢  13.4£1.4¢ 131£14  13.0+14< 153
JB 148+14¢ 144+14c 142413 13.8+1.3*  13.7£1.3¢F 134+£12%  134+13°  13.3+1.3¢ 146
N 14741157 14.3£1.4f 141414 13.8+1.4F  13.7£14F 13.5%14% 134414 13.3+1.3f 144
CB 1444158 140£145  139£15  13.6+1.6™ 13.6E15% 134E15%  133+145  131£1.3 1.21
CN 147+15" 143+16"  14.2+14" 13.9+15"  13.7X£14"  13.6%14M 134130 134414 126
7 161£15 159+1.7 15.3£16 14.8+14 14.7+15 144415 142£14 13.9£1.5 2.20

Region: GW; Gangwondo, GG; Gyeonggido, GB; Gyeongsangbukdo, GN; Gyeongsangnamdo, JB; Jeollabukdo, JN; Jeollanamdo,
CB; Chungcheongbukdo, CN; Chungcheongnamdo, JJ; Jejudo.

“: The means with different superscripts in the same row are different significantly by the Scheffe test(p < 0.01).

RCF™ reduced carbon footprint(2015-2022)
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Fig. 1. Trends in carbon footprint values and number of slaughter by region.
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