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Slaughtering is an important process in the production of meat products and one of
the key sources of carbon emissions. Understanding the carbon emission hotspots in the
slaughtering process can be used as a basis for improving the carbon footprint of products.
The international standards related to carbon footprint management include ISO 14064
and 1SO 14067. ISO 14064 is used to guide organizations in quantifying and reporting
their greenhouse gas emissions, including both direct and indirect emissions. It provides
a framework to assist organizations in identifying and implementing greenhouse gas
reduction targets. This standard helps businesses assess their impact on climate change
and develop corresponding emission reduction strategies; 1ISO 14067, on the other hand,
is a standard guiding businesses in assessing the carbon footprint of their products. It
provides a methodology to help companies quantify the carbon emissions of their
products and reduce these emissions through corresponding mitigation measures. This
aids businesses in better understanding the contribution of their products to climate
change and encourages them to adopt more environmentally friendly production methods.
The implementation of these two standards helps drive businesses towards more
sustainable development, reducing their negative impact on the environment. Because the

food system accounts for nearly 1/3 of global greenhouse gas emissions, and meat
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production is considered a bulk item, as the world's population continues to rise, it can be

expected that the demand and consumption of meat will increase significantly, leading to

serious environmental impact, so changing meat production methods to reduce

environmental impact is an important issue. This study takes two broiler slaughterhouses

in Taiwan (both of which are among the top 10 largest poultry slaughterhouses in Taiwan)

with three post mortem inspection stations as the subject of investigation, and examines

the total carbon emissions emitted by slaughtering broilers in 2021. It also analyzes hot

spots and carbon emission proportions of each slaughtering process, and puts forward

suggestions for future improvements. There are three main research directions: (i) unit

carbon footprint analysis; (ii) analysis of carbon emissions at each stage; (iii) analysis of

emissions from each item. The results are as follows: (i) The annual slaughtering quantity

of SA is 18,246,909 birds (the total carcass weight is 40,136 metric tons), the total

emissions are 7,231.190 tons of COze, the average unit carbon footprint per kilogram of

slaughtered chickens is 0.180 kgCO-ze/kg, the average unit carbon footprint of each

slaughtered chicken is 0.396 kgCO2e/bird; the annual slaughtering quantity of SB is

20,835,775 birds (total carcass weight 43,547 metric tons), the total emissions are

5,242.072 tons of COze, the average unit carbon footprint of each kilogram of slaughtered

chickens is 0.120 kgCO2¢e/kg, and the average unit carbon footprint of each slaughtered
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chicken is 0.252 kgCOze/bird,; (ii) the carbon emission ratio of SA in the slaughtering and

cutting stage is 93.36%, and that of SB is 77.70%; waste disposal stage in the SA accounts

for 6.61%, and in the SB accounts for 22.16%; in the waste transportation stage, the

carbon emissions of the two slaughterhouses are both less than 1%; (iii) At SA, the

primary carbon emission hotspot is electricity, accounting for 71.76% of emissions,

followed by refrigerant leakage from refrigeration equipment at 11.76%, with natural gas

used in boilers contributing 6.97%, and wastewater treatment contributing 5.09%. At SB,

the main carbon emission hotspot is electricity, contributing 62.53% of emissions,

followed by wastewater treatment at 21.63%, with liquefied petroleum gas used in boilers

contributing 8.59%, and refrigerant leakage from refrigeration equipment contributing

6.01%. Comparing with other countries, the carbon emissions per unit of broiler

slaughtered from this style in Taiwan are higher. Further analysis reveals significant

differences between SA and SB, including the refrigeration equipment and the usage of

fossil fuel for heating, resulting in higher carbon emissions in SA in electricity, refrigerant

leakage, and energy for heat. Additionally, optimization the wastewater treatment mode

(such as installing methane collection facility in SB) would also effectively reduce the

total emissions. In response to future carbon credit management, upgrading equipment,

improving efficiency, and choosing renewable energy are necessary. The slaughter

Vi
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industry should conduct carbon audits for individual sites early to understand the carbon

hotspots of each location, in order to plan future carbon reduction measures.

vii
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Table 1. Data quality indicator matrix.
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Table 2. Single indicator data quality level conversion table.

! o ¥ - 3 EH5 T ¥ 5(OQR)
1 2 3 1
4 5 2
6 8 9 3
10 12 16 4
15 20 25 5

(FH 30 - 2013)
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Table 3. Carbon footprint data quality grading standards.
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Table 4. Carbon footprint activity data sources of SH A,
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Table 5. Carbon footprint activity data sources of SH B.
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Table 6. Emission factors and sources.
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e ’(2020) |7 IR RS 3.610 kgCO2e/L
X ARF(rHIIRE T ,2020) 2.630 kgCO2e/m®
T F (YRR ¥ ,2020) 2.220 kgCOze/L | % %% & 5
T 4 B &7 (2020) 0.590 kgCOze/ B | BY B_F* 7 30 4
48 p %k (2017) 0.299 kgCO2e/m®
FEARI(BN) 0.235 kgCO2e/tkm
%" E=ECE)) 0.647 |  kgCOze/tkm
BB B RS- SR () 1.310 kgCO2e/tkm
B3 de AT BB R IR(N L BB TR 360.000 kgCOze/ton
7% R1IB4AA i 1y Bopt X 16.200 kgCO2e/kg | SimaPro 9.0.4
FERLREATREISE 0.250 | kgCH4/kgCOD | Bl 7B % # 8
T EA KT R hl(dFE )T 0.05 — | # ' o p
i%%*“%ﬁ (R F )" 0.20 — | (2022)

1A B EHACK AR SR AL BN A FRRL 0 7 % g AU

Prig #0001 AgFL &Y P FE0053E -

2B EFHACRASLROSHRE AL FIARURE RJLE FE LT RE
i (2022) 0 rE R AT 0-03 2 T g L il AAFL Y Y RE 0.2
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Table 7. Emission factor of refrigeration equipment.

HP ik (ka/kg) GE KRR
P S ST 0.00300
LRI S EAORA 0.16000
L2k i CR e SRR L ' PG 24 6.04 0K
rkok H 0.09000
izipEERALF P 0.03000

(F# %> 2019)
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Table 8. Global warming potential.

B3 F WA ’mi'Rf =
CHa 27.90
N20 273.00
HCFC-22/R-22 » CHCIF2 1,960.00
HFC-32/R-32 = & ¥ 'z » CH2F2 771.00
HFC-134a/R-134A > 1,1,1,2-» 4 ¢ "= » CoHoFs 1,530.00
R-404A > HFC-125/HFC-143a/HFC-134a (44.0/52.0/4.0) 4,728.00
R-410A > HFC-32/HFC-125 (50.0/50.0) 2,255.50
R-507A » HFC-125/HFC-143a (50.0/50.0) 4,775.00

(IPCC, 2021)
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Table 9. Refrigeration equipment estimation and determination.

B4 et S ffeHZ # - 2 1 (ko)
&k (5-2°0) A4 15.00
Ak L DA & 31.00
Ak (113-20°0) < A4 102.00
Aok R P H e Rk 48.00
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Table 10. Carbon emission table for each stage of the slaughtering process in SH A.

- £ - e ) #RE |
el | BHEW #h BEE i (tCO8) i 1+ (%0)
e xR 191,733.237 | m° 504.258 6.97%
e o 45,000.000 L 150.300 2.08%
g2 5 4,309.000 L 15.555 0.22%
AP i 9,857.261 L 29.670 0.41%
Fe 3 A4 R22 395.446 | kg 781.481 | 10.81%
s S 4 45 RA04AA 14.304 | kg 67.861 0.94%
4 45 RA10A 0276 | kg 0.627 0.01%
44 R32 0.138| kg 0.109 | <0.01%
T4 T4 8,794,865.000 | A 5,188.970 | 71.76%
Aokk Bk 41,792.947 | md 12.496 0.17%
i | ma s 7 %'h’:ﬁ i 5974512 | tkm 1.404 0.02%
aw | o - B 619.054 | tkm 0.811 0.01%
(R ST 4.008 | tkm 0.003 | <0.01%
7SR 196.530 | ton 70.751 0.98%
s | mas 1 Xf:& 108.606 | ton 39.098 0.54%
Es | A I LA 0.012 | ton 0.004 | <0.01%
B RS2 (t ) 322,935.000 | A 190.532 2.63%
B oK g2 (7 =) 508,272.000 | kgCOD 177.260 2.45%
&3+ | 7,231.190 100%
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Table 11. Carbon emissions per unit carbon footprint of SH A.

Heppd
7P &KiE H > s
(kgCOze/ ¥ 1)
ER 40,136,095 kg 0.180
L 18,246,909 & 0.396
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Table 12. SH A carbon footprint data quality grade calculation table.

54 & T4 #(DQIs) ¥ fn g )
IR TR | RE | BR (3 E4p | B R 2
L | TEHEE Bl R M| M | B ERST R '
A0 LA . . EH ST
(Re) | (Co) [#(Ti)| (Ge) (Te) (2 (Fi) £ (DOR)
(DQR) B
i+ 5 Py (DQRAI)
#2% 4 #(DQRe) | 1 1 1 1
FERETETREPN
34 Tt 1 1 1 1 1 1 71.76% 0.72
(DQRni)
- g e
# % 5 (DQRI) L L L 1 .
& 0 By (DQRA)
#44% #4 d1<(DQRE)
B - 15 A
L4 10 | 10 | 5 4 2 3.3 11.76% 0.39
(DQRNi)
¥ - s s
% % »(DQRI) 4 4 2 2 1
%% By (DQRaA) | 1 1 1 1
4% 4 #(DQRei)
P RPN
T RE k- 1 1 1 1 1 1 6.97% 0.07
(DQRNi)
- i e lh 5
# % »(DQRI) . L 1 1 1
& By (DQRA) | 2 2 1
2% 1% #<(DQREi)
H-HiEEs
¢k BT i 4 4 1 2 1 1.7 5.09% 0.09
Bk R (DQRni) ’
=
% % 5 (DQRi) 2 2 L 1 L
w2t 9557% 1.26
KR Bedh o2 Bcdh 5T 8 A (DQRro)|  1.32
B e BT ER] B 5T
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Table 13. Carbon emission table for each stage of the slaughtering process in SH B.

- - L s . BERE |
TR R FEL - (tCOze) P
g R T F 111,575.000 kg 450.312 8.59%
i; z o b 3,000.000 L 10.830 0.21%
Nird T 3,540.700 L 10.658 0.20%
T4 T 5,555,372.000 | & 3,277.669 | 62.53%
- I 3 Bk 29,805.000 | m® 8.912 0.17%
A 44 R22 124.367 | kg 245.774 4.69%
4 4 R410A 1.087 | kg 2.469 0.05%
r 4 4 R507A 12.000 | kg 57.494 1.10%
4 4 R32 0.097 | kg 0.077 | <0.01%
4 45 R134A 0.002 | kg 0.003 | <0.01%
4 4 RA04A 1.896 | kg 8.995 0.17%
%;%T i ;"L" - Ay 5,550.480 | tkm 7.271 0.14%
R Bk g2 (* %) 380,179.000 | A& 224.306 |  4.28%
)’Z; E;%_ ¥ B oK R (7 %) 652,006.985 | kgCOD 909.550 | 17.35%
- g 77.090 | ton 27.752 0.53%
&35 | 5,242.072 100%
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Table 14. Carbon emissions per unit carbon footprint of SH B.

i
; £ ¥ =~
il %L ' (kgCOLe/ ¥ =
EX 43,546,707 o 0.120
o 20,835,775 g 0.252
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Table 15. SH B carbon footprint data quality grade calculation table.

E54& 1 4 $(DQIS) E-fr | g | X8
FrIE D S E VR | RE | B | #34p i | A Dk B gt a1
BB EF Mol | AR | M | B | (EFEA ) TR & TR
(Re) | (Co) [t(Ti)| (Ge) | (Te) | (DQR) £ (DQRw)
= 9 ey (DQRA) 1 1 1 1
2% % #(DQREi) 1 1 1 1
- ¥ s 1 1 1 1 1 1 62.53% 0.63
(DQRNi)
H - g hdn s
% ,&(EQRNi) ! 1 1 1 1
i % #45 (DQRAI) 1 1
#2% % #c(DQREi) 1 1
L H-4pth® e
Ji K RdZ (DORN) 4 4 1 1 1 1.7 17.53% 0.30
H - b S
£ ,?A(I]?)QRNi) 2 2 1 . 1
% B icdy (DQRA) 1 1 1
2% % #c(DQREi) 1
R E |- RE s
. 1 1 1 1 1 1 8.59% 0.09
# (DQRi)
[
% .&(EQRM) 1 1 1 . 1
= ¥ iy (DQRA) 1 1
% % #c(DQREi) 2 2 2
e E-hERES
o 4 2 2 2 2 1.6 6.01% 0.10
(DQRNi)
¥ - g tdn s
£ 5(DQRw) 2 |1
34| 94.66% 1.11
KW By i S Bcdy 5 F 9 2 (DQRTow))| 117
FHEp ez s e 3&F
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Table 16. Unit carbon footprint emissions.

A B35 B & 23
Z B i o HFirpr g i . HErpr g
(KgCOe/ ¥ i) (KgCOe/ ¥ i)
RS 7,231.190 | tCOe 5,242.072 | tCOze
L3 g 40,136,095 | 2 7 0.180 | 43,546,707 | 2+ 0.120
e 18,246,900 | & 0.396 | 20,835,775| & 0.252
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Table 17. SH A’s emission hot spots.

3 Bk i 0.4 (1CO%) i& v (%)
1|74 8,794,865.000 4 5,188.970 | 71.76% | 71.76%
7~ R22 395.446 kg 781.481 | 10.81%
# 4- R404A 14.304 kg 67.861 0.94%
2 11.76%
# 4-R410A 0.276 kg 0.627 0.01%
% - R32 0.138 kg 0.109 | <0.01%
3 | X RF 191,733.237 m? 504.258 6.97% 6.97%
4 B R I8 (7)) 322,935.000 4 190.532 2.64% 5.09%
Bt oK R dR (P k=) 508,272.000 | kgCOD 177.260 2.45%
21 6,911.098 | 95.57% | 95.57%
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Table 18. SH B’s emission hot spots.

. ar , #RE .
AR ) i o i (tCO8) it 1 (%)
T 5,555,372.000 B 3,277.669 | 62.53% | 62.53%
Bk IR (* ) 380,179.000 B 224.306 | 4.28% 21 630
B K 2 (P %) 652,006.985 | kgCOD | 909.550 | 17.35% '
RN 111,575.000 kg 450.312 | 8.59% | 8.59%
A R22 124.367 kg 245774 |  4.69%
4 ¥ R410A 1.087 kg 2.469 | 0.05%
4 ¥ R507A 12.000 kg 57.494 | 1.10% 5.01%
43 R32 0.097 kg 0.077 | <0.01%
4 ¥ R134A 0.002 kg 0.003 | <0.01%
4 ¥ RA0AA 1.896 kg 8.995| 0.17%
X3+ | 5,176.649 | 98.75% | 98.75%
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Table 19. Electricity consumption per unit for slaughtering.

INET B A& %4
b1} B2 2 Hi2 2
hE ik - B i - erii
(B/¥ (B/X )
KN 8,794,865.000 )il 5,555,372.000 B
e E 40,136,095 A 0.219 43,546,707 A 0.128
Fr¥cE 18,246,909 g 0.482 20,835,775 & 0.267
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Table 20. Carbon emissions from boiler fuel.

AR we o ' ik #RE RERi
(kgCOe/ ¥ i) (tCO2e) (tCO2e)
A% E 5% il oL | m - i 654.558
L o 45,000 L 3.34 150.300 '
B %35‘ RV E N F 202,843 L 2.22 450.312 450.312
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Table 21. Unit calorific value of slaughtering dehairing procedure.

g el PP g g xdk 38 BAeE Hir#E
o 7 Vsl i [y
" (kcal/¥ ) | (kcal) (kcal) (kcal/kg)
3
xRFE 191,733 m 8,000 | 1.53x10°
A k& F 1.91x10° 47.63
g 45000| L 8,400 | 3.78x108
B %a’?b‘% iR 202,843 L 6,635 | 1.35x10° 1.35x10° 30.91
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Table 22. Carbon emissions of SH A's boilers using alternative fuels under the same

calorific value conditions.

wp | peg (Ee|  OF HRL
(kgCOe/ X i+) (tCO2e)
Ay LE 227,603 L 3.34 760.194
E S T RF 238,983 | m® 2.63 628.526
ER S RV E N F 288,148 | L 2.22 639.690
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Table 23. Wastewater treatment data.

R % 5 3EPp &K ¥

# B RRIEE 169,424.00 tCO2e

AEzH | T3COD kLR 3,000.00 mg/L
COD %% 508,272.00 &7

£ RR L g 380,179.00 tCO2e

BAE%H | TmCOD LR 1,715 mg/L
COD %, # 652,006.99 o
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Table 24. Ratio of slaughtering and wastewater treatment in 2 SHs.

EPp A B %3 BEZH | a3 6I(BEEH/AEEH)
LpEE(DT) 40,136,095 | 43,546,707 1.08
< g (8) 18,246,909 | 20,835,775 1.14
COD #E (2 7) 508,272 652,006 1.28
Bk ESR Y T (R) 322,935 380,179 1.18
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Table 25. Wastewater treatment methods and methane correction coefficient.

thik A B % 3 B A& 33

NRE B ET P aled 3t 2R

005 | ¥ % X455 Ao 0.2 . P
‘ PErpER RS % 4 ie ARG AT o
i K3 BAZE 2 = & A
. R E v R R AL ONEIIPEESEVY %
03| #3527 L5 Aus 08" % 7 S
KEGEH R F e iFR G T.75 2 8
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Table 26. Methane emissions and total carbon emissions from wastewater treatment.

A B %3 B & % 3%
ZP (4 ¥ & *

COD %, # 508,272.000 | = 7 652,006.990 | = 7
LV R LS ]
Pzl 6.353 | ¥ 32.600 | =¥
P (7 42) 177.260 | tCOze 909.550 | tCO2e
AP E(TH4) 190.532 | tCOze 224.306 | tCOze
B g 367.792 | tCO2e 1,133.855 | tCOze
H - ppt € (kgCOe/2 7) 0.009 - 0.026 -

> pt £ (kgCO2e/ &) 0.020 - 0.054 -

B8
R S 4 38.120 | =g 130.400 | 2w
T (7 42) 1,063.559 | tCO2e 3,638.200 | tCO2e
AP E (T 4) 190.532 | tCOze 224.306 | tCOze
B g 1,254.091 | tCOze 3,862.506 | tCO2e
H a8 (kgCOe/2 7) 0.031 - 0.089 -
H = a8t £ (kgCOz/ &) 0.069 - 0.185 -
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Table 27. Estimation of nitrous oxide carbon emissions from wastewater treatment.

" . NO #4g | #RE

wE *E i = (= #F) (tCO2e)
kST E | 169,424.00| md 3 !

ABFH | RFER(MN) 162.60 | mg/L 0.118 | 32.339
BEERGE) 563.80 | mg/L 0.411 | 112.132

£ ROk g2 | 380,179.00 | md - -

B A xH | &F kA&(M) 162.60 | mg/L 0.265 | 72.567
XD IAC D 563.80 | mg/L 0.922 | 251.62
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Table 28. Summary of global carbon footprint studies associated with beef production.

Carbon footprint values given in italics have been converted to kg CO-e per kg LW.

Study Method/Boundaries/ Management/ ASOC from  ASOC from Footprint kg COze Ref Not
Region Allocation spatial scale LMC * Luc’ per kg LW ¢ A0t
Feedlot finished/ Inclusion of carbon sequestration
Mid-West IPCC Tier 1 and 2/eradle to gy 143 associated with LMC reduces carbon
USA farm gate/chemical energy of — eq x [27] footprint to 13.6 and 11 kg CO4e per kg
) co-produets Pasture finished/ 192 LW for feedlot and pasture
study finished beef.
I IPCC Tier 1 + literature . Also provided are emissions estimates
Mid-West survey/cradle to farm gate/ Conventional cov- v ® 13.0 [28] associated with 5 alternative
USA " = calf to feedlot/study - B . N
none production scenarios
Western IPCC Tier 1 + 2/cradle to  Conventional cow- .
. ) ) eq ® 13.0 [24]
Canada farm gate/none calf to feedlot/study
Eastem 153 Updated values from Verge er al. [14],
Canada IPCC Tier 1 + 2/cradleto Conventional/ v x B [14] ineluding emissions associated wik
Western farm gate/ none regional + national LMC and allocated emissions from
) 4 iV cow: I
Canada 8 culled dairv cows and calves.
IPCCTier 1 + 2/eradleto Conventional . . .
. . Estimate including emissions from
farm gate + imported production system ® % 104 N .
= . LMC and LUC represents a mid-range
EU-27 feed'mitrogen content of specific to each [29] -
oducts + i FU-27 b scenario. Values converted from kg
I ¥ -2 .
Pr .lc > T ehersene ) u,] ener v v 133 COqe per kg beef (carcass weight).
requirements of cattle state/national - i
Several scenarios where emissions
from dairy bred animals are estimated.
IPCC Tier 2/eradle to farm  Conventional Knowing the ratio of animals reared
Treland ) ) ® x 13.0 (o) =" °F .
gate/mass based suckler beef/study using each management scenario, it
would be possible to estimate a
regional average.
( Desjardins et al., 2012)
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Table 29. Comparison of carbon footprints of international and Taiwan poultry products.

GWP (Farming stage)

GWP (Slaughtering

Case study Country (keCOLe/kg LW) Elt(lgce())ze/kg W
da Silva Junior et al. (2012) Brazil 1.56 0.04
Cheng et al. (2023) China 2.86 0.11
da Silva Junior et al. (2012) France 2.17 0.05
Gonzalez-Garcia et al. (2014) Portugal 1.64 0.12
This study (SH A) Taiwan - 0.18
This study (SH B) Taiwan - 0.12
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One-third of global greenhouse gas emissions Sig
come from food systems

Global Emissions (2015) End-of-life (waste)
53.3 billion tonnes of carbon dioxide equivalents 8.6% of food emissions

Post-retail

0
Consumer prep: 2.5% of food emissions _1_1_43

Retail: 4% of food emissions

Packaging: 5.5% of food emissions Suppiy chain
18%
Transport: 4.8% of food emissions —
Fo 3.5% of food ¢ s Transport emissions by mode
Food pro 3.5% of food S Roan g0t
- Rail: 0.7%
- Shipping: 0.17%
- Aviation: 0.02%
. . Emissions from fertilizer application
Ag r CUItural prOductlon Methane from cattle’s digestion (“enteric fermentation”)
39% of food emissions [t
Emissions from manure management
Emissions from pasture management
Fuel use from fisheries and on-farm machinery
Energy for fertilizer production
Burning of agricultural waste
I

Non-food: 66%

Land use Land use change (e.g. deforestation)

32% of food emissions  [JeUEEEEENH
Drainage and burning of soils, including peatlands

Food: 34%

etal. (X

esearch and data to make progress against the world's largest problems.

)21) Food systems are responsible for a third of global anthropogenic GHG emissions. Nature Food.

Licensed under CC-BY by the author Hannah Ritchie.

Data source: Crippa, M

QurWorldinData.org -

Figure 1. In 2015, food-system emissions amounted to 18 Gt CO2 equivalent per year

globally, representing 34% of total GHG emissions (Crippa, 2021).
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Greenhouse gas emissions per kilogram of food product Qurort

Greenhouse gas emissions are measured in kilograms of carbon dioxide equivalents (kgCQ:zeq) per kilogram of
food product. This means non-CO: greenhouse gases are included and weighted by their relative warming impact.

Beef (beef herd) 99.48 kg

Lamb & Mutton
Beef (dairy herd)
Prawns (farmed)

39.72kg

Cheese

Pig Meat
Poultry Meat
Eggs

Rice

1231kg
9.87kg

Tofu (soybeans)
Milk

Tomatoes

Maize

Wheat & Rye
Peas

Bananas
Potatoes

Nuts

0kg 20 kg 40 kg 60 kg 80 kg

Source: Poore, J., & Nemecek, T. (2018). Reducing food's environmental impacts through producers and consumers.
QOurWorldInData.orglenvironmental-impacts-of-food « CC BY

Figure 2. The food system accounts for nearly 1/3 of global greenhouse gas

emissions, and meat production is even considered a large item (Poore, 2018).
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Figure 3. CFP-PCR livestock and poultry meat and edible offal-life cycle scope.

(FB 3% > 2019)
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Figure 4. System boundaries in this study.
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EEEY)EH
0.03%

o AT
=t nb

— BENEE
6.61%

Figure 5. The proportion of carbon footprint at each stage of the slaughtering process in

SHA.
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|/, 76.86% =%, 12.59%

RS, 747%  Eft, 0.62%

0% 20% 40% 60% 80% 100%

Figure 6. The proportion of carbon footprint in the slaughtering and cutting stage of SH

A.
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11.76% e

KRS ,»'-Vl[ . 'R”?'I:

T 6.97%
‘, B K E

5.09%

se3h
2.29%

Hith
2.13%

Figure 7. The proportion of carbon footprint from each item in the slaughtering process

of SH A.
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i

22.16%

BEEY)EH
0.14%

B=51]]
77.70%

Figure 8. The proportion of carbon footprint at each stage of the slaughtering process in

SH B.
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£7,80.47% RILEMR, 12.0

B’ 7.73% Hith, 0.75%

0% 20% 40% 60% 80% 100%

Figure 9. The proportion of carbon footprint in the slaughtering and cutting stage of SH

B.
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Hith
1.25%

Figure 10. The proportion of carbon footprint from each item in the slaughtering process

of SH B.
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0.35
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0.2 0.18

AEZE 1 BEZSE 0.396

0.252

(kgCO.e)

0.15 0.12
0.1

0.05

EUESHW EUBE HFx
(AFT) )

Figure 11. Comparison of unit carbon footprint emissions of two SHs.
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BEYER BRMER <=
0.03% 0.14°8 =

BRI EETE

——— BEERYIERE 6%

6.61%

BE21]
93.36%

BE21]
77.70%

Figure 12. The proportion of carbon footprint at each stage of the slaughtering process

in two SHs.
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Figure 13. The proportion of carbon footprint from each item in the slaughtering process

of two SHs.

140

d0i:10.6342/N'TU202403718





