H AR YT IR AR, 2023, 38(5): 1378-1392 http://www.jnr.ac.cn
Journal of Natural Resources DOI: 10.31497/zrzyxb.20230517

PEE~mit AR E R RN MR

R, IR,IWH L A

(1. RO RERE A 2555 K SBIFFE T, LI 10008152, JL T RFFACAO BT Bt , HEDT 2613255
3. P E I BRNERFFEBE , AL AT 100142)

FEE: P H SO SRR E B E 7 alk K, 2R N T sh i R VR 25 TR A RIS,
R T A TEIRIREERUN o 3 ISR FH UL | R B SRy R AE DA 7= it L o 52 ) 1) U
FIREEREON] , #4E TO-LC ARSI B3 A: IR 5 REJR AT RRHET . &5 o - (1) BRIk TR R
2002 4F 4 28.75 42 m* # K 2= 2020 4E 19 1069.40 12 m’, o & i i OO - 1733 Tt K &=
1947.89 J7 t; (2) A M M ANRR YN 2 dpe 0 52 25 A A, IR R0 g P 4L T 48.25%
F READLZK T 40. 1 7% B 25 B B2 2 U5 (3) BRI o kA FIPAEE DTRRE 53 B 0.71% . —0.16%35
F16.86%F1 14.68% . TERUEF IR | F 7 i 55 52 2y Al Ak () R , AN T] Z AL B IR PR R0, 26 5%,
fifi 22 X ] P 7 7 S (AL A G RO R R A 4 TR

KEEIR . B IR B G s KEADOK ; R S B IR PR R,

ST T, P EFEHOL SRR SE AL R, AU BRTE N
WS FEEARE RS, BHEEREPR Y T.5 % 58 R i 02k R R 2R bR
B THEE I ORBRREY K, 7R R SR ROLB S B I SRR R A R, dE LA
PR B K TR BEIRPREN AMAE B T S IR, SRR, E s A E PR At
0 [ F 7 i 3 A R R A B R A R AR AR O, R b [ 7 B X
B PRI, A BT E 7 i E ER BRI RO, AR E T i aE EO e E ol
TRAE R G BRI, XA E a5 L PRI 7 A R 2 RN X A
B oy WUy HAT 2R

E5 | 7 E AV K S A e o ) | [ VR B S A8 S o B L s A 1) £V
KL BREIRAE, XA A A IS AN I REAE S Y R SR, X DX
I MR R P2 A BRI Y, Chapagain S5 £ BRA 7= 5 52 55 il 157K 352 G mY/4F,
E A 23 N DX S 7K B 7 5 Tan S50 b ] 5 R B2 &) 1 B S e o e B, IR
RIS i) v 10 Al 2 A 18 ot ) T o [ 22 A PR B T FH 5 Daalin 587 R FH— e X8 A6 A 1 A5 A
AAAERRIICAB RIS T v EUK RO SR L2 e R, KMAENSSE . b
T AT R DX AR D I A A TR S A 5K R TR HECE . D KR RIS AR, AR
SUNERAURE A 4R, /MET R EHE KR BA BAEA; LECRAZX
AN AR SRR T E R T IRERE RN R S RS R s, A

Wi EHER: 2022-05-09; &iTHHR: 2022-08-03

EEWB: HEARFFEESTIH (72033009); HERAEBRHE QF TR H (ASTIP-IAED-2023-01); 4%
FHOESEBOL Z PR 4 TH  (MY112022-1)

EERY: BEEIR (1995-), B, IWARMEMA, Wid, WFRHmARIAT SEOR . SRR,
E-mail: xiongcas2019@163.com

BREE: B (1979-), %, WEEhA, Tid, BEEh, R mAEROl AR XKEZTT,

E-mail: yangchun@caas.cn



54 AR S5 rPIEE AL LR R R LR IR IR T 1379

Bz s AR ], P AL TR S 2 T R A H 2% 5 5K SOMAER HI MRIO A5 4 ]
BT A0 MDA P MG IR G, GG M BEIRPR S O Aoy LA B, g
Il G0 S | GEATAE LRI v 1, R0k B R AR e i) e i R R A W DR A 5 1
167 A G M TR PR AR B AE ) 7 EE IR A RIS 5 el I ) e i B 52 o B L R AR A 4%
FE SRR SENE ,  IF3%] 5 S A5 AR Y 2 5 MBI ENE RO A TR, NSk
[l GEALAE AR BT R BT IR IS 2 1 AU AR o 7k B A BT R P R AUA /K R 25 T ik
MBS IETEIS 2, IR {2 BT T 52 5 UG 3 S IR PR i

N RIS B VA Bl 2 R o B AORs ik sl v [ 0 o 2 7 il T SR R I, AT BR A 5E
UEPR T 2 RS2 M Bk 7 RO vy e i SR i) R i, 8 2 [ s B ) R DR PR [ REUTT
ZRPRB BRI T E e i s B WFTEAEA [ J= 11l AS R 45t
SO T PR 55 BRI, F R AR R WO U 7 7 i [ P 52 5 B IR PR S5
WFFEATIEE L SCRR . IEINRE, R T & = i = IR L RE S e s R R B R S 4
WLPR s [ A B ) 2 A OARAS S, o B AU 0 B R, s 2 P [ Y
B IR, @ A KCF PO AR, SO SR e ik H SRR
Il P D R 9 SR R e T A OF R S, e e P 11 3 2 N R A B SRAT R R —
ANELELRAR AR R B 7 i [ PR B2 5 T ST RE R ) AR B R B BT IR PR AR 7 WA X
— [ R TR 22 s T N 7 O TR ER IR TR A 6 o READUK L R B2 M AT DX el 52
Sy IR H R R TRM, ARSCR A I0-LCAKBIRL | B RUKSETr %, DLREIK
FIBS S B o ) FRAE G IR SR 23R, i — 2D o & 77 il 2t 11 54 5 A BR800 R BR824
IO WFFELE RN T HOR B A 7 itk 5 (AU RE PR R PN R A Rk s A kXL
7 FAR T & Bolm i R BA —E R

1 W57k SRR

1.1 ARI&IT

Fromnat L B S i ST A R B SR IR MR e R A L N,
F8E 2 vl LR R I A PR E R i A CEACE TS JETHAEAR Y Tk B8R ) R 2L
gkt OB/ E NIEIHAAE Y T DR far) o BRHEEE R R 9% P sl X A
A IR A ()R, BB PO T RS R R, Rk, AR S0 5 DA LK IR &
RAE BB IR SR E R S (E 1),
1.2 ARFG=*E
1.2.1 10-LCA F5

HEFTE 77 b 0 YR R T Rk 174 S B2 T ] P A 7 AR L i Y B IR B AR, DRI AR S

B
4: ] P AL 7 7 A R BRI AR K

g

{| vevg || mnvk || BODRERBRIRY < | vemek
S | man || FOORRARRERL | < | THEE

Hiftas

HEOfkes

BT 75l E PR 5 5 B BT IR PR AL S T HE R

Fig. 1 Analysis framework of resource and environmental effects of international trade of animal products
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Fig. 10 Implied carbon emissions of animal husbandry in China under four simulated scenarios during 2020-2035
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Fig. 11 Virtual water consumption of animal husbandry in China under four simulated scenarios during 2020-2035
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Study of China's animal products import pattern and
its resource and environmental effects

XIONG Xue-zhen'"?, HAN Zhen’, SUN Yu-meng', YANG Chun'

(1. Institute of Agricultural Economics and Development, CAAS, Beijing 100081, China;
2. Peking University Institute of Advanced Agricultural Sciences, Weifang 261325, Shandong, China;
3. Chinese Academy of Fiscal Sciences, Beijing 100142, China)

Abstract: China has increasingly become an important importer of livestock products in the
world. While effectively alleviating the pressure of domestic high- quality animal protein
supply, it has also brought significant resource and environmental effects. In this study, virtual
water and embodied carbon were used to measure the resource effect and environmental effect
of the international trade of livestock products. Based on the 10 model, the I0- LCA model
system was constructed to measure the physiological and energy carbon emissions. The results
show that: (1) With the increase in the import scale of livestock products and the decline in the
level of self-sufficiency, the scale of virtual water net import scale trade increased from 28.75x
10* m’ in 2002 to 1069.40x10° m’ in 2020, and the scale of embodied carbon exports increased
from —17.33x10" to 1947.89x10"* t. (2) The trade pattern of virtual water and embodied carbon
is characterized by diversification, dispersion and regional agglomeration. South America,
Oceania and Europe are the most important trading partners, of which, South America
provides 48.25% of virtual water to China, and 40.17% of the implied carbon trade sources.
(3) The increase in the import of livestock products has effectively eased the pressure on
domestic livestock resources and the environment, and the resource contribution rate and
environmental contribution rate have increased from 0.71% and — 0.16% to 16.86% and
14.68% respectively. The import trade of livestock products has brought significant resource
and environmental effects, which undoubtedly has a positive impact on China's ecological
civilization strategy of carbon peaking and carbon neutrality. However, the contribution of
resources and the environment and the stable production and supply of livestock products
need to be treated dialectically. It is possible neither to abandon the independent supply
capacity and simply pursue ecological effects, nor to neglect ecological problems and consider
supply alone. Under the global concern about carbon fairness, future international trade will
discuss more about the transnational transfer of resource and environmental loads, which will
have a significant impact on the global trade order, especially the trade in carbon-rich products.
Keywords: livestock products; import trade; virtual water; embodied carbon; resource and en-

vironmental effects



