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Water footprint of major red meat products from a life cycle assessment

perspective
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Abstract: To address the issues of water consumption and pollution caused by large-scale red meat production, an indigenized water
footprint model based on life cycle assessment theory was adopted to systematically quantify and analyze the water footprints of three
red meat products: pork, beef, and mutton. The results indicated that, within the “ cradle-to-gate” system boundary, pork
production had the highest water footprint across most midpoint and endpoint impact categories, followed by beef, while mutton had
the lowest. The water footprints of the three types of meat production showed similar patterns in the analysis of key processes,
mainly driven by feed production and direct emissions. Directly consumed water and copper discharged to soil were identified as key
substances contributing to impacts on human health and ecosystem quality, respectively. The spatiotemporal analysis suggested that
restructuring livestock systems, adopting site-specific strategies, and improving feed use efficiency are essential measures to reduce
the sector’s water footprint.
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Fig.2 Water footprint analysis framework



5 2 1]

AR AF R A I LA T A B K L

191

FEHE] T2 T, A 5 I 28 B 45 . KR s
B R Bom AR B0 M KR BRTR K
AEASTENE KR B 8 AN K 25 Ak R 5 A Ak 43
T WAVE+H R I Mackay 2247 i i s 5 110200
3 ANFEMEZE B 25 SR TR IE T MA 17 B 5%
B T KA B 8 5% A0 R 1 £ 28 301 1) 45 2R TR 7ok
[ ReCiPe 2016 f5i#112!

FEL K 6 A ] s 2R B HE— 25 A g0
2K N ERMAS R &, 3
S RN I SO T X N I i R A B e R OR R T
IMPACT World +#5 A1 | JH: 3 % 6 [K - /2 M\ ReCiPe
2016 FEAL PR ERL Y ARWFSE N - SimaPro ¢
PEEAT 57K R T AT A OGO B 15

ST BR AR I 2 AR AR S R R
TR ] LECRN SR 5 438, A 5 R AR AL D7 v
SHEE AT AR B AN

N (W)
L N W, W, AR ] ¢ BRRIEfR SR |
SR ¢ TP i KO 3 AR [ X AR i P AE
RS R ¢ HrPm A K Y

SRORE: 43 AT FH R B DG B DR 3R AR g W I A 245
SR ) AR

_ (E, _El)/El
- (Cz - Cl)/cl

’

Kb, S HHUBHE R E, 1 E, 43 X0 W B A
ASARH A EREE R e AT, C, A C, 43 S0 AR Ak
i AR A
1.3 HiEMER

T B 5 T ) BE SRR IR A AR (T Ty
BEHGEM ) B T ZOR VT (4 FEA ™ i A I 4
GORML S ) 7 o KR TS G HE I (A0 fb 24 75 SR
SR LREE) 2% (B 8 7RI ZE A8 T Gy i A 5
SRS R AT TR A A5
(s ) TE A AR 7 A 0 FY b, R R 7ok
USRE RS N ST L TR DR 3 )
Jit 15 | U 3 MR R K HE DL KR S 7 AR
B T v [ AR R B DX 20 R RE K
BiAb I2 50 5 19 S Mo JR A 45 2R L T SR AR Ok
i S I Nl o A Y B - S R i = R o B T
& £ ( Chinese Process-based Life Cycle Inventory
Database, CPLCID ® ), % %¥ig 2 >R 3 1 ¢ i
R BOWE - rp U - 25 WL 3 bR B A
PR AR R MR, 3 FRLT A S 1 kg PR ALY
JKRIEIE AN 1 7R . WPRH AL AT K b
HUEEL B T BRI AL S ) Bk
S, EYIAL R 2T A 1) K A HE TR ) o
Afr e BA VR A B, M Y
Jii}y CH, \N,O #1 SO,

F 1 FRE 2020 4E T FLL AT R K L 08 T B

Table 1 Water footprint inventory of major red meat production in China, 2020
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Table 2 Water footprint analysis and uncertainty analysis results of major red meat production in China, 2020
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Fig.3 Normalized water footprint analysis results
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