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Pig farm carbon accounting assessment grading labeling and
carbon offsetting pathway:taking 170 pig farms in Quzhou
city as an example

SHI Xiaoging', ZHANG Xin?, XU Xiao®, ZHANG Weifeng', WANG Hongliang"
(1. School of Resources and Environment National Institute for Green Agricultural Development, China Agricultural
University, Beijing 100193, China;
2. Quzhou Beautiful Countryside Construction Center, Quzhou 324100, China)

Abstract To address the current difficulties in quantifying carbon emission data from pig farming and the
lack of direction for emission reduction, this study firstly established a carbon emission accounting method
for pig farms, then carbon emissions accounting was conducted on 170 pig farms in Quzhou City, and
combined with indicators such as carbon emission intensity, dark green, yellow, and red were classified to
provide a reference for the accurate implementation of local agricultural policies. The results showed that: 1)
The net carbon emission from pig farms in Quzhou City was 254 t, of which 46% could be offset by carbon
sequestration from biogas utilization and application of organic fertilizer. CH, emissions from manure

management and enteric fermentation, and CO, emissions from purchased electricity were the main
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sources of carbon emissions. 2)The average carbon intensity of all farms was 0. 51 t, with 34, 68, 60 and 8
dark green, light green, yellow and red labeled farms, respectively. The carbon emissions of dark green
labeled farms in all segments were lower than those of other labeled farms. Therefore, outdated labeling
farms should focus on the process of feces and urine management and energy consumption, and actively
explore low-carbon feces treatment modes and the development of clean energy in order to promote the
green and low-carbon development of the pig industry in Quzhou City.

Keywords carbon account; carbon emission; pig; LCA
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Fig. 1 Flowchart of carbon emission accounting for pig farms
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Fig. 2 Carbon emission accounting system boundary for pig farms
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Tablel Default values for nitrogen losses due to volatilization of NH; and NO, from manure management

F AT A G0 NH, A1 NO A K 51 1 A2 3 266845 11 R 4

FAEE AR5 (MMS)

Excreta management systems

(MMS) &R /% (Frac, MS i [l

Nitrogen loss from pig manure management systems (MMS) due to

volatilization of NH; and NO, in MMS Frac, MS

IR 4 3 Anaerobic ponds

fi#% 3¢ Manure storage

W AR /PN Liquid/Mud fertilizer
[& & 17 fif Solid state storage

40% (25~75)
25% (15~30)
48% (15~60)
45% (10~65)
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Table 2 Recommended values for parameters related to commonly used fossil fuels
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Solid fuel - 3yt t 11.90 28.0%10 0.96
A t 17. 46 33.6X10°° 0.90
N e L t 43.07 18.9X10 * 0.98
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Table 3 Basic production data of pig farms

i A 4% All farms

Fr A AR RHE S0 Unit . -
Characteristics of the breeding body e
Average value Range
A% No. of farms A 170
B1HE Sows SIS 466 0~9 075
AF AL Annual output JIBS 0.52 0.1~7.2
LA L Feed conversion ratio kg/kg 4 2.00~5.71
T 25 44 Feeder structure
4% Hb Al Patchy flooring F 58 E A /% 24
LR EE AR Semi-leakage flooring FRIHER S /% 28
SRR Solid floor e EX TR A 18
S & IR Tsotopic fermentation bed I ER S /% 28
JE AN & T PR In-situ fermentation bed R MR /% 2
7% 284 % Frequency of manure removal w/d 0.36 0.01~3.00
F&5 4b ¥ 7 2 Manure treatment methods
[P VR 3 15 - W S DR AR R T ] S M I
Solid-liquid separation - anaerobic fermentation of liquid FIFME /% 70
manure, solid manure composting
WA 3 B -V AL/ S K IR
S[Eof?iii nji{sepzjtezi—%nﬂ:itu/isotopic fermentation beds TR/ 7 20
TS M Biogas utilization P BRI e 103
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Table 4 Basic production data of pig farms

SEHME Average
P A
Evaluation indicator 2] KAl e /ME
All pig farms Maximum Minimum
S HE L/t Average carbon emission 516 2683 194
¥R vh A i/t Average carbon neutrality 262 1483 68
S4Bk HE IR /t Average net carbon emission 254 1200 126
S E i HE R B/t Average carbon intensity 0.51 5.27 0.23
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Table 5 Carbon emission intensity labeling grading of pig farms

PO HE A g S sk iy 41
Evaluation indicator Dark green Light green Yellow Red
S 2 ik HE R/t
" o 491+158a 505+ 188a 5184203a 425+179a
Average carbon emission
S £ g ORI A /¢
- . 255+124a 2624-116a 2624-89a 215451a
Average carbon neutrality
S 85 ¥ HE T/
N o 236463b 2434-88b 2544111b 210497a
Average net carbon emissions
S 2 B HE 5 2 /¢
yf . 0.2940.03c 0.40=+0. 05bc 0.5740.07b 1.81£0.99%a
Average carbon intensity
IR 4 51 5
34 68 60 8

Number of farms

TE M A B T 0 £ AR5 22 ARG Fisher (1 LSD K86 , A 7] 19 2 BEAR3R P<C0. 05 I P B {H 22 7 b 3%

Note: The data in the table are mean = standard error, and different letters denote significantly different means at P<<0. 05

according to Fisher’s L.SD test.

% Ji8 & ¥ CH, Intestinal fermentation of CH,
# F¢fH4¥7 CH, Manure management CH,

= Z&f# 4 CO, Manure management CO,

B (LA RHIEE CO, Fossil fuel combustion CO,
N g AHL ) N,O Purchased electricity N,O

8 VAU CH, Biogas utilization CH,

600
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E2001
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%
Ff el
250
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Z
-200 [~
VIEEERCN 7 oy sk Ly a
All subjects Dark green  Light green  Yellow Red

-400 -
AFRIFRR A

Different marking subjects

< AHUILER% CH, Carbon sequestration by CH, fertilizers
® 4l HERL Net carbon emission

3 AREFHRREBREGSRHANE

Fig. 3 Net carbon emissions from differently labeled pig farms
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