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Impact of livestock products import on carbon emissions from
livestock industry and its spatial effect

LI Ming, XIAO Haifeng®

(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract To explore the impact of livestock product imports on carbon emissions in China’ s livestock industry,
based on the panel data of 31 provinces in the country from 2005 to 2020(The data do not include those of Hong
Kong Macao and Taiwan regions. The same below. ), the two-way fixed effect model and the spatial Dubin model
were used to empirically test the impact of livestock product imports on carbon emissions from livestock industry in
China and investigate its spatial spillover effect. The results show that: The import of livestock products has
significantly inhibited the carbon emissions of livestock industry in China, and the conclusion is still valid after
multiple robustness tests. Compared with the western region and frontier pastoral areas, the negative impact of
livestock products import on carbon emissions from livestock industry in the eastern coastal zone, the central region
and non-frontier pastoral areas of China is more significant, and the carbon emission reduction effect of livestock
product import has the heterogeneity of livestock and poultry species. The impact of import of livestock products on
carbon emissions from livestock industry in China has a spatial spillover effect. The import of livestock products in a
province will not only inhibit carbon emissions from local livestock industry, but also restrict carbon emissions from
livestock industry in adjacent regions and regions with similar economic and geographical conditions.

Keywords import of livestock products; carbon emissions from livestock industry; space spillover;
livestock industry; green development
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Table 1 Descriptive statistical analysis results of main variables

A5 PURIIR(ES ¥ fH T i 24 fie/ME SN
Variable Obs. Mean SD Min Max

F Yoolk % HE i InCarbon 496 7.684 4.007 3.128 24. 041
Z 77 it 1 Tmport 496 0. 042 0.157 0. 000 1. 867
84K 7K - Urban 496 0.542 0.147 0.208 0. 896
AW YA Tncome 496 3.842 2.503 0.374 16.812
AR R IR K e N JE0H 2% Consume 496 19. 717 8.036 5.010 54.877
B % R Stock 496 0.777 0.747 0. 042 6. 389
N W5 5% JF Road 496 0. 842 0.51 0.036 2.197
P55 B Regulation 496 0.013 0.008 0.001 0.092
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Fig. 1 Carbon emissions from livestock breeding and livestock GDP development in China
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Table 2 Average carbon emissions of livestock industry by province from 2005 to 2020 in China

B e HE Tk
Province Carbon emissions

P9Il Sichuan 3 018.01
7 B Henan 2 752.28
M 5 1 Inner Mongolia 2 590. 07
11 = Shandong 2 155.65
Z< T Yunnan 1985.92
i 4t Hebei 1736.79
B8 Xinjiang 1734.11
i B Hunan 1 669. 20
g VT Heilongjiang 1338.78
V4 i Xizang 1316.01
J7 P4 Guangxi 1 283.81
H il Gansu 1268.35
il T Liaoning 1212.89
M Guizhou 1205. 82
4t Hubei 1177.24
7§ Qinghai 1 085. 63

hit
1 e HE Tk
Province Carbon emissions

K Jilin 1.062.47
]~ 7R Guangdong 964. 65
YLV Jiangxi 898. 00
LR Anhui 844.67
YLJ5 Jiangsu 642.93
BEPY Shaanxi 617.75
# JK Chongging 549. 24
LI 74 Shanxi 513. 14
@ # Fujian 426.12
T H Ningxia 318.63
Wi i1 Zhejiang 298.77
1% 7§ Hainan 227.19
K Tianjin 119. 42
dt 5T Beijing 94.63
¥ Shanghai 51.27
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Table 3 Benchmark regression results

75 i o 58 b A R T Ml A o 1R Bootstrap fifi F£ 1 000 ¥

Variable Ordinary std err Robust SE Bootstrap sampling 1 000
&k —0. 015%** —0.015* —0.015%**
InAtrade (0.004> (0.009) (0.005)
IR BTAL K 0. 674%%* 0. 674 0. 674x%*
InUrban (0.100> (0.261) (0.137)
NEHO A 0.075%* 0.075 0.075
InIncome (0.030) (0.099) (0.047)
AT IR EE N K 26T 2 0. 074+ 0.074 0. 074*
InConsume (0.033> (0.066) (0.042)
R R 0. 530%** 0. 530 0. 530%**
InStock (0.026) (0.087) (0.047)
N —0.007 —0. 007 —0. 007
InRoad (0.049) (0.068) (0. 050>
P 555 L —0. 024+ —0. 024 —0.024%*
InRegulation (0.011> (0.009) (0.012>
o - 7.170%xx 7.170%%* 7.170%%%
Constant (0.124> (0.269) (0.151)
A 1y [ 58 B
Province FE Y Y Y
4y [8] 78 2L
Year FE Y Y Y
N 496 496 496
R’ 0.999 5 0.999 5 0.999 5

T A5 PR BR MR s o 2 3R ORTE 1%6.5%0 102 MK ERE YRRl . TR,

Note: Standard errors in brackets; ***, ** * indicate significant at the 1%, 5% and 10% levels respectively. “Y” indicates controlled. The

same below.
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Table 4 Results of robustness test
(RS AL I ] it T IS 4 A
AR B Replacing variables Adjusting for time windows Use lagged regression
Variable PO 5 i fa 11 Hir e 230
2005—20124F 2013—2020 4%
Import trade volume Lag1 Lag 2
Bremito —0. 008** —0.008** —0. 019%x*
InAtrade (0.004) (0.004) (0.007)
B HE FU RS 130 —0. 011+
L. InAtrade (0.004)
B i HE E S 230 —0.008*
L2. InAtrade (0.005)
B A 7. 423%%% 7. 041 7. 318%** 7. 223%%% 7. 210%**
Constant (0.160) (0.132) (0.300) (0.133) (0.135)
P A
, Y Y Y Y Y
Control variables
A 3 T8 5E RO
' Y Y Y Y Y
Province FE
AF A [#] 5 RO
Y Y Y Y Y
Year FE
N 496 248 248 465 434
R’ 0.999 5 0.853 5 0.9997 0.999 5 0.999 6

— N, MR R AR R K, 2 B ) S ) BR ) 4
Koo B LUK 8 B AR BEAE B B 5 1 — A~ TR AR
IR A M.

126 5 I B B de /N IR I T LR G A T4
SR, T BLAR B A SR B S TR B0 56
B LM G i PAE R 0, R4 7 T HAS HH R )
ANREMEE ;5 T HATERENFSEITER
120.596, i & K T 10% 4t it K F b i s 5 4
16. 38, A Ky T HAR BRAFAE S A OC IR R . PR 5 ik
AR TH 285 R B R B0 i R e R N T, 1
WA T8 T AR PRV LS & 7 itk 0 38 ] 35 440
b B HE AT SR B4 B ) s ), BB IE T B 1o
3.5 BRERMESN

AW 43 ) D b 3 43 A A R LB Ol A R T fig
DX RIS (] & & il Bl 6T & 7 il i 115 B 04 e D HE 25
N FEAT S M A, 3 6 N TR T A eGSR
3.5.1 Ry oyhikh

M SR M R IX AL A S AR A kR K

K A R AR R 3 Sl 2R I M (1248 b R
Hb ity (94D PG AT (10D 3 FREARHEAT [ 19 .
H 2 6 T A, 7 7 T T A R v S Y R i R
R A 100 R 500 B KSR B Ok B, R
W 7 i R 1068 e [l 7 950 90 Vi AR v S 4 ) 7 A
b B HE IR A S 25 1A VR X P S X A
i HE B4 B 1 B WA O N R SRR AT RE 7R T 3R (]
Hh AR 4t DX LA R TR Y S 3 R Al s it A I B iz
W25, I 22 52 5y I K F B # ah tE B 5 Y
i A S5 S T A T Y R A 0 Al R
A HE TR A i AR R 9 O B X A B 5 e T I 55
T HOE A i DX I B R A 29 AT
3.5.2 Ro#ddlA mHh

545 POl R R, 2 2% B At I SE5T Y B
T, A B TE A 4 FEAEAS R o0 b3l S8 41X (9 45D AR
SR 22 B THEARE TR iR 6]
R, AR X T 30 X AR 2 s A i R Y
it RN —0.027, HAE 1% WK T 23, X%
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Table 5 Estimation results of instrumental variables

o SME MR % Wiy Bt e/ — TR 1k P X R G
< Exogeneity test IV-2SLS IV-GMM
Variable
InCarbon InAtrade InCarbon InCarbon

AR 0.001 —0. 687
InLLand (0.001) (0.063)
E- SR AN —0. 015%** —0. 356%** —0. 055%**
InAtrade (0. 004) (0.052) (0.021)
H R 8. 112%xx —7.337#xx 2. 056%x* 0. 0440
Constant (0.834) (0.906) (0.596) (0. 644)
P o) A2

Y Y Y Y
Control variables
A [ 5 B0

Y Y Y Y
Province FE
A7 [ 52 2500

Y Y Y Y
Year FE
N 496 496 496 496
R? 0.999 5 0.9513 0.9513
ARCD 0. 000
AR(2) 0.744
Underidentification test 64.503
(LM statistic) (0. 000 0)
W eakidentification test 120. 569
(F statistic) (16.38)

AR ARC2) R 56 48 114 X 0 19 P A, Underidentification test [ 45 %5 P i P& , W eakidentification test i 4§ 5 N i F 483 78 10%

b S SN ] R S (S

Note: AR(1) and AR(2) are P values corresponding to the test statistic. P values are in brackets for the Underidentification test, and critical

values for the I statistic at the 10% statistical level are in brackets for the W eakidentification test.

W% 7 it P 1 3 1 Sl 3 9 X 0 B o e HE i
ﬁrmﬁﬁm%m W g A JE PR 2 31 5 0 IX 1
WO 28 9 % 3, T8 H R 3 3 TR IX R B
@Mim%%ﬁﬂﬁm&kﬁ%ﬂﬁaw%ﬁ%
FF e i B 2 595 T AF T SEEAC X, AT 5 BOA M X
dit S 4 R B 2807 AR B

3.5.3 RHEH %

ARSI 1 & PO B HE R B 5 T 1040 &
R T D B/ g B S R 3R A G R
3 5 UM A5 /N B AL 0 4 T B B e it
PO E AL REFE S CREE 4 EMER
BB PO B SR, £ T B

10T 3 A (7] 35 85 o 28 0Ll Btk HIE T30 19 53 i 2850 1 3%
K KB >H > >4 ARUH & TS A% O
RS R BCH T 190 1 035 KO R 50, U B TR
77 b i BA %) e el HE 8N A7 AE B R R M

AN & B SR AR R T 1 CHL N O HE H 7 B
A2 5PE, BN R KT (4 37 58 HLASE | % 531 [l A 9%
BB AR K 8 1T 3 POl meHE R ) 25 5
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Bl S2 0, A BFSE fd ] STATAL7. O %3 7= 5 i 110
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Table 6 Heterogeneity analysis of geographical distribution pattern and livestock production functional area
Ho B3 A1 H JR ol B 7= g X
5 G Geographical distribution pattern Functional areas for livestock production
Variable AR U i PR TR 31 51X A 8 X
Eastern coastal zone  Central Belt ~ Western Belt  Border Pastoral Areas Non-frontier pastoral areas
o —0. 088 —0. 014*x* —0.003 —0.212 —0. 027#xx
InLand (0.030 (0.007) (0.004) (0.33D (0. 006>
i e 7.162%%x 7. 723%%* 7.093%*x 4.506 6. 924
Constant (0.420) (0.19D (0.290) (9.636) €0.179
2 1 A ik
. Y Y Y Y Y
Control variables
4 170 181 5 %0
. Y Y Y Y Y
Province FE
AF A I8
Y Y Y Y Y
Year FE
N 192 144 160 143 352
R’ 0.999 4 0.9999 0.999 9 0.1739 0.999 5
x7 BEREMRRES W
Table 7 Heterogeneity analysis of livestock and poultry varieties
g I 4 ES G
Variable Pigs Cattle Sheep Poultry
@t b —0.035%++ —0.001 —0.012 —0. 0435
InAtrade (0.008) (0.002) (0.009) (0.012>
H R 5. 248 6. 480%xx* 4. 843#xx 3. 526
Constant (0.242) (0.052) (0.266) (0.357)
P ) A8
. Y Y Y Y
Control variables
A 0y [ 5E L
. Y Y Y Y
Province FE
AR A7 [ 2 R
Y Y Y Y
Year FE
N 496 496 496 496
R’ 0.462 6 0.975 1 0.334 2 0.367 4

B WOl B AR P A AL B PR AT 25 E] A AR KL S, LA
B R BA A A CHE (R 8) . B AT, 74
REBAFEG  FE T4 4% I 2 5% s B ik & 3 Fh =

V1) AL R ) A, 7 0 i 2 TR O e A Y
42 JRy B 22 AR B O IR R, B T 3 R K A
B, WL E 7 i 2k AR Ol B HE TP A SR 1A
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Table 8 Global Moran index of carbon emissions from livestock products import and livestock industry

P i i i B HO A
Imports of livestock products Carbon emissions from livestock industry
Year W, W, W, W, W, W,
0. 1715k 0. 033*** 0. 122%*%* 0. 256%*%* 0. 049 0. 026%*
2000 (2.543) (2.783) (4.333) (3.994) (3.608) (1.862)
0. 158 0. 006*** 0. 103 0. 253 0. 048 0. 025%x*
700 (2.560) (2.677 (4.1100 (3.987) (3.599) (1. 844
0. 16%* 0. 007 0. 119k 0. 2271 %k 0. 0425 0.014*
2007 (2.138) (2.294) (3.761) (3.757) (3.536) (1.601)
0. 109*x* 0.012%* 0. 077 0. 162%*%* 0. 028** 0. 006%*
2008 (1.667) (1.450) (2.876) (3.307) (3.339) (1.560)
0. 118 0. 009 0. 082 0. 190 0. 037 0.012%*
200 (1.698) (1.434) (2.897) (3.484) (3.49D (1.633)
0. 128 0. 009 0. 08743 0. 194 0. 040 0. 017
2010 (1.797) (1.592) (2.996) (3.466) (3.543) (1.758)
0. 113*x* 0. 004* 0. 081*%** 0. 181*x** 0. 035%*%* 0.011%*
ot (1.686) (1.514 (2.928 (3.422) (3.468) (1.626)
0. 117 0. 002%* 0. 083*#:* 0. 177 0. 035%*x* 0.012%*
otz (1.710) (1.521 (2.94D (3.428) (3.53D (1.725)
0.101%* 0. 004* 0. 076 0. 160 0. 031 0.011*x*
201 (1.552) (1.366) (2.803) (3.27D (3. 485 (1. 740)
0.097* 0. 006* 0. Q7 0. 173%x* 0. 036%** 0. 014
2o (1.528) (1.30D (2.709 (3.348) (3.590) (1.778)
0. 097*x* 0.011%* 0. 073 0. 197 0. 042 0.015%x*
20 (1.765) (1.600) (3.236) (3.470 (3.600) (1.68D)
0.075% 0. 006 0. 059 0. 31 1k 0. 076%** 0. 034
2010 (1.564) (1.250) (3.03D (4.12D (4.115 (1.788)
0. 098 0. 001 *x* 0. 122 0. 255%*:* 0. 053k 0.019%*
ol (1.90D (2.060) (5.146) (3.852) (3.634) (1.578)
0. 089** 0. 005%* 0. 128+xx 0. 110%* 0. 032%*%* 0.015%*
218 (1.712) (1.739 (5.153) (2.044) (2.95D (1.568)
0.079%* 0.033* 0. 142 0. 21 3% 0. 0455 0.018*x*
O (1.435) (1. 397 (5.05D (3.653) (3.665) (1.726)
0. 069%* 0. 006 0. 132 0. 230 0. 047k 0.015%*
2020 (1. 364) (1.206) (4.965) (3.678) (3.579) (1.55D)

TE AR5 N ZGEHE, W WA W 0l R 4845  Hb B 28 50 B ES SAh s AL AR . T Il
Note: Z-statistic values in brackets. W, W,, and W, represent three spatial weight matrices: Adjacency, geographic, and economic geographic

nesting, respectively. The same below.

TE S22 1 28 VAR SC Pk L AT RE A2 B SC R4 0 W92 i) AR SRR 38, b 23 M7 7 7 il k11 7 225 )L ) B sk
Wi o P, B0 R R RO R B T ROWAR A R
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235 (8] 1A GRS B0 Uk S T BF Y E 7 i 1 1 R Dk
HERSN AN B 22006 25 ] PR 3R, BERE A5 14 1 25 [ T A
BUTF RS M o PR ASBIF 58 20 S kAT T RS Ag i LMK
5 LRAG L  Wald /56 \Hausman #5655 (£ 9) . Al
VLRI FEARHE B 28 U bib P i 42 3 2 (] A S
FERYIE T AR fd LM 3 i A 1 R 0 W 2, B W]

x9

% [B)F S S0 24 [R] 58 22 U AE 5 LR &G 50 3% B 5[]
T2 AR R I T 25 [R] i 5 455 78 1 45 [R] 52 22 Y Wald
o 9 ¢ W] 24 [B) AL T2 AR T 25 (] o AR, DALt A Bf
SEVLAS A FE AR I 9 . AN, Hausman K5 55 25
SRR B A A 1 RN, LR BA 2 35 1 A 56 465 SRk
A8 3 [ 2 RO R ] [ 5 3800 YA AE o A Il AR
e 2 LI R i) [#] 72 400 25 () BEASE R 4T 73 #T o

ZTEITEHEBBEER

Table 9 Test results of spatial econometric model

25 [l A A 36 ik

Sl M e 3 1k Statistical values and significance

Spatial weighting test method W, W, W,
Robust LM-Lag 3.627* 8. 194 9. 262%xx*
Robust LM-Error 3.210% 5. 187 7. 430%*x
LR-Lag 26. TTxx 20. 10%x* 73. 89
LR-Error 20. 72%%x 20. 28 72.99%%*
Wald-Lag 52. 28%*x 47, 86k 78. 22%%*
Wald-Error 6. 7.92 9.41
Hausman 49. 86+ 73. 61 T4, 65%**
LR-FEGd) 360. 73%%* 193. 79%xx 216. 89
LR-FE(year) 1 873. 65%*x* 1 887. 9]k 2124, 67#**

4.3 B O XT3 4l f HE B A S 18] SR ki
T OLS ¥k LUTE 25 [8] 2500 A7 75 1Y A% 50 11 4
THH R BORAR HE 1R, A B 5% R FH AR R ARL AR 32 % 8L ]
[ 5 50N 2 () AR AT A T . AT A Wald £ 55
g &b S 3 I s ) R o A R BT LGSR Ak R S ] R 22
RREAD PR LA XS i [ 4650 4 ] 5% 2 4SS 780 47 Ay e fede
PEAG B (2100 . 45 5 7, 75 415422 R 20 7 b B e 25
[y 1 G 5 % e N A [ N el v AR [T
R PAE 2350 0. 223 F1°0. 378, 3 1 1% A9
KOV 5, 3k 2% BH 3% [ B 0Ol ik HE R A 4 I
JZ T ) 25 AR, 38 7 b 1 11 5% B A0l il HE ik
S WP A7 E 25 R) 3ag 1R R, LG 418 422 i DX R 25 U b B
S5 RH AL Ml DX s 1 00 B R B B O AR U 2 A5
PLBSE o 0 fff AR B 1 R A #E 120 K- T
FON I UESE T F R Ak 0% e [ F ol mk HE i Y
POIAE T o & = dh ok 1 RE A% 0 & P AR TR SE Ak
JO7 1 7 18 2 2 880 K P U HE RN 1) 2 TR L 45 9%
B PR O A ol 2 S AR ) AT L A R B

5 M 5% (5,0 T R B 9 AR B O T 0 28
Yo IV 1 A 3K 3 4 L 9 5T B0 B3 BLL L A
T W 494 4 o 5 5 R 1 7 Al 2 72 B
e 2 B Ol SR IR . AR oo, L]
SR 2 152 2% BB 0 0 185 90 0. 046 F11 0. 395,
FIE 190 (0K 7 535, 0 % 7= 0 110 2 410l
B 2 T B 0 5 EL O R B
B, 5% 5 AR 0B 5 24 1 A —
4.4 FFE i O B MO B HE MO 2 18 B0 55 R
ST S 048430 75 6 L 1 [ 5 2 25 T
TR EAT A 0T 6 7 0 0068 0 4
Shy B L T B R B B RO (e 11D . 4R
7R B PR L A0 1 2 M B i8S 7 R 25 )
i B A B 1 FRON BN . LR
T 25, P2 DA 0 o 6 2 0 A 3
B4y —0.060 #1—0. 088, — 0. 063 Fl — 0. 335,
HITE 1Y 09 MK T T 89S T %t
ot 25 0l R 00 B2 ) FLAS 25 o i 1107, 75
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Table 10  Estimation results of spatial econometric models under different spatial weight matrices
5 %5 Il B 5408 SDM 25 ] i 2 SEM
Variable W, W, W, W, W, W,
ok —0. 056%*x* —0. 067**x* —0. 056%** —0. 056%** —0. 060%** —0. 056%*x*
InAtrade (—7.04) (—8.16) (—7.00) (—6.91) (—7.36) (—6.96)
FE 2
Y Y Y Y Y Y
Control variables
Ay I8 O
_ Y Y Y Y Y Y
Province FE
Ay 8] 2 00
Y Y Y Y Y Y
Year FE
P 0. 223%xx —0.024 0. 378xxx 0. 0465 —0.002 0. 395%#x
Sigma® 0. 006 0. 007 0.006 0.007 0.007 0.007
N 496 496 496 496 496 496
Log-L 547. 945 541. 202 572.282 535. 660 531. 060 535. 787
F 11 FrFemidt O & Bl seHE AR = 8 R 5 %
Table 11  Decomposition of spatial effect of livestock product import on carbon emissions from livestock breeding
W, W,
i =N
AL B
Variable A GE= 4 HA A GE= 4 HA
Direct effect Indirect effect Total effect Direct effect Indirect effect Total effect
R b s —0. 060 —0. 088xxx —0. 147#xx —0. 063%** —0. 335%*x* —0. 398#xx
InAtrade (—7.23) (—3.34) (—5.09 (—6.99 (—3.57) (—4.05
A
Y Y Y Y Y Y
Control variables
Ay 2 20U
. Y Y Y Y Y Y
Province FE
£ 0y [ 7€ BN
Y Y Y Y Y Y
Year FE
P 0. 223%** 0. 378%x*x*
Sigma® 0.006 0.006
N 496 496
Log-L 547. 945 572.282

UCHIE T WF TSR 20 B2 de A ™ il ik AN A
i1 AR 3 B Ol B R R, 2 3 e A 2R T A RO A

ZIN U 270~ 5T R A 4 Ml IX | 28 Tl B2 R R A8t X
f14 7 WO Bk HE ™ AR 20 HRAE



%2l WA B At X Il B T A e e H 7S () 2800 189

5 HiRE5HREW

BT OBURR ™ H bR A RUAE 2R 7R A AR SR
SR HT AR 7 B T B PR AR, )T UL 1] [# s 08 A
25 [A] FE SRR 1 F 7 ik O R E Ol
R A 52 We) R HG s ) g A . T B RS A R
W 5 — & O R T R Ol ik
HETL , 22 22 T A (1 G 06 A0 P A 4 I R Ak B 2 ) i
RV BT 5 50—, S vk e M SR s AR T
P il S T SRECIX B X 3 R S I T
s | v S st A AR A i s A X O e R Y B
6] 52 M) S0 S0 2 [ B 7 i 2 0 Dl A8 1 A7
TER & WA B o 28 =, 25 A i RO A A T 4G
IR HE 0 3 A O B HE R B2 e B
A S )Y 2N, A SR 7 i AR A L A
Ol Bk HE TR AT 10V 2 X A 4 M XL 28
b TR A5 AR R DX A 7 Rl B ™ A 2 SRR

BT FANER SR, EEAG I LT BUOR I

DHfESE R ™ i 52 5 R TP, s AL & ™ ah it 11
AW —J7 T, B U 15 N 7 7 i A 0 3 i
MU AL F1 4 29 4k |, #2722 3Bl 0 He A 2 40l
Az 7 g 0 B T TR, R AT LA AR A HOSR  B BE
B, unl DU T & ™ il A2 ™ B 5 O3 — O T, 78 XU
PR S SR A% JR T SR SEE T 2 0 Y T i B
52 5y O, 38 5 9 R ™ S 5 TR MR S B
THE 7 b 51 B Jo R i Ak F 7 a2 11 RY Bi D8 HE 2K
7o RIS s U A v R E AR R — A BUBR B H A
RIVFE 10 [ A S 55 M A T AT R BLIE] A PR i
1]t RO 2 7R P ok 0ok HE AT, ik 2o €8 A 7
AR A FHE) B2 T BRI AT RCR A BEH H
Ii] b e 2 e e

2) MR Sk G 7 AL B HE T, 42 T B R B 2R
BB . —Ir i, B AR 7 & b A 1 &
TR R 246 775 Ak L% % B B 5 s R I, 3 3 R T LA
AR S 3 BT IR AL R 4 2 R T B AR A A
b B HE SR B 5 53 — O T 0 B 4 R AE R Mk 4L
ARG IR LM IR B HEAT A% Y BRI
L] 45 R A R 4R T 7 IR S MR B R BRI 2
HE Ol B HEROK F- o

DR F M A LA & X R

ity 54 5y 25 () 45 A o —T5 I 2 A b B R AT

PR ROl 257, AT MUA B 2 0 5 5 A A A

HEF 7 il B2 S S U UIME BIL AR DA I Bk X BE B
PAATBCRE 2 0 53— J5 T, 8 0 5 i A A T 5 A
Wi A A B I ATALAR B U 7R 27 > RO A
AR T A RO A 2l B Ol 2 00 AR 7 IR A R A
FOARA AL B RIHE ) 2E 10 9 AL 7 ™ dh ik 1B 5 %
A s R H At DX 35 7 A0 e 1 A B4 A

2% Wk References

[1] HET, Wi\, FE. PELF WEKR XREBH L HFERE &
FBANFHREMI]. BRERE, 2022, 38(12): 19-35
Xiao Y F, Dai Y J, LiJ. A study of the industrial characteristics of “dual
circulation” development pattern of China’s economy: Based on the
analysis of input-output tables [J]. International Economics and Trade
Research, 2022, 38(12): 19-35 (in Chinese)

[2] Rosenzweig C, Mbow C, Barioni L G, Benton T G, Herrero M,
Krishnapillai M, Liwenga E T, Pradhan P, Rivera-Ferre M G, Sapkota
T, Tubiello F N, Xu Y L, Contreras E M, Portugal-Pereira J. Climatic
change responses benefit from a global food system approach[J]. Nature
Food, 2020(1): 94-97

[3] HBREE, B . E&RR L BHERNE RARBRAAL K TN B FHTER
5 TOPSISERIEZEA[I]. BAFIREFIR, 2021, 36(2): 395-410
Tian C S, Chen Y. China’s provincial agricultural carbon emissions
measurement and low carbonization level evaluation: Based on the
application of derivative indicators and TOPSIS [J]. Journal of Natural
Resources, 2021, 36(2): 395-410 (in Chinese)

[4] HERH, BRM, AN PEESFEUEBFERAN EKCRIERE].
FEAD-FRSHE, 2012, 22(7): 28-33
Tian SY, Zheng W W, Zhou L. Test of the EKC hypothesis of low-carbon
cleaning technology in livestock and poultry breeding in China [J]. China
Population , Resources and Environment. 2012, 22(7) : 28-33 (in Chinese)

[5] R5&,RKEE, KAA. PEBHUBHEMNELITHE HEHERDSR
£:2001-2020[ 7). FEXF IS, 2022, 36(6): 65-71
Wu Q, Zhang Y Y, Zhang M Y. Quantitative assessment, temporal and
spatial characteristics and dynamic evolution of China’s animal husbandry
carbon emissions[J]. Journal of Arid Land Resources and Environment.
2022, 36(6): 65-71 (in Chinese)

[6] BEARE, WM, FHE, AR . FEARER LB ERNZE
WAHILT]. FIRRZE, 2017, 39(4): 698-712
Yao C S, Qian S S, LiZ T, Li L W. Provincial animal husbandry carbon
emissions in China and temporal-spatial evolution mechanism [J].
Resources Science. 2017, 39(4): 698-712 (in Chinese)

[7] FhiTHD, BEEE, EMAF . "W B TRENFF L NAER - EF 2/l
SN AR BHE R, R R FF iR AR, 2022, 506(2): 17-29
Li T Y. Xiong H, Wang M L. How does China’s dairy industry develop
under “the carbon peaking and carbon neutrality goal”: Study on carbon
emission of dairy industry from the perspective of whole industry chain [J].
Issues in Agricultural Economy. 2022, 506(2): 17-29 (in Chinese)

[8] sk, SEE. FEAFFUBHMEEERSR BT EKCERIIKIE
S ERE(I]. Rl ZFFEB, 2022, 510(6): 93-105
Zhang Y J, Yan J H. The false appearance of peaking carbon emissions in
China’s beef cattle industry : Empirical analysis and test based on EKC theory

[J]. Issues in Agricultural Economy. 2022, 510(6) : 93-105 (in Chinese)



190 OE R R R 2024 4F 5 29 &
[9] FE#t#, ¥, DHEZ I8&. FESRULHEERERE QA FERR[I]. [20] Kumari S, Fagodiya R K, Hiloidhari M, Dahiya R P, Kumar A.
FEREXHE, 2017, 40(6): 1338-1345 Methane production and estimation from livestock husbandry: A
Tang HS, SuY, Ma H L, Wang J J. Spatial and temporal distribution mechanistic understanding and emerging mitigation options[J]. Science of
and equity of carbon emissions from livestock in Xinjiang[J]. Arid Land The Total Environment, 2020, 709: 136135
Geography. 2017, 40(6) : 1338-1345 (in Chinese) [21] Jahangir M H, Montazeri M, Mousavi S A, Kargarzadeh A. Reducing
[10] iR, MiBE, RE. WHRSHHEIT L COZH MMM, EEIF carbon emissions of industrial large livestock farms using hybrid
i, 2016, 28(3): 3-11 renewable energy systems[J]. Renewable Energy, 2022, 189: 52-65
Xu Y, Gu H'Y, Zhu X. An effect of foreign trade on the industrial [22] Grossman G M, Krueger A B. Economic growth and the environment[J].
CO, emissions in China[J]. Management Review. 2016, 28(3): 3-11 (in The Quarterly Journal of Economics, 1995, 110(2) : 353-377
Chinese) [23] Antweiler W, Copeland B R, Taylor M S. Is free trade good for the
[11] &% BEFHTPERFEREEAOTIERESHI]. HREFHR, environment?[J]. American Economic Review, 2001, 91(4): 877-908
2017, 276(2): 38-49,135-136 [24] FUREL, #78. HORSMBHERE . BTHEITLIER]. BRER
Zhan H. Threshold effects of trade openness on China’s carbon emissions &, 2013, 29(3): 4-17
[J]. World Economy Studies. 2017, 276(2): 38-49,135-136 (in Chinese) LiH Z, Lin J. The carbon emission effect of export trade: The evidence
[12] =4, FEM. BBFHR EFERKEPE_SUBIAERLI]. EFHAR, from China’s industry[J]. International Economics and Trade Research.
2011, 46(11): 60-72,102 2013, 29(3): 4-17 (in Chinese)
Li K, Qi S Z. Trade openness, economic growth and carbon dioxide [25] BBt SFEEAEBAATHRERFRRS OBFRIT(I]. BRE
emission in ChinalJ]. Economic Research Journal. 2011, 46(11): 60-72, 5, 2017, 425(5): 31-32,43
102 (in Chinese) Shen G J, Wei H. Discussion on China’s agricultural products trade from
[13] EXRA, kB . HORSHEZEREREZERZHAR(I]. BRRS5EE, the perspective of green development[J]. Intertrade. 2017, 425(5) : 31-
2011, 339(3): 89-98 32,43 (in Chinese)
Wang T F, Zhang J. Influence of export trade on carbon emission in [26] 05, SkEM. BoXlE BHMERTRERIGEERNEMMEKRE
China [J]. Journal of International Trade. 2011, 339 (03) : 89-98 (in W] SRRl R ZZER A SRZR, 2022, 157(D): 24-31
Chinese) Gao M, Zhang Z X. Positioning and policy suggestions of China’s
[14] E8, MR, MRS MBIBHRG . EFFERRYTIERE (] agricultural green development under the targets of Carbon Peaking and
ITEXZEZR - EEZE SR, 2021, 43(4): 122-128 Carbon Neutrality [J]. Journal of Huazhong Agricultural University:
Mo M, Han S L. Does foreign trade contribute to carbon emissions? : Social Sciences Edition. 2022, 157(01): 24-31 (in Chinese)
Based on the empirical test of ASEAN countries[J]. Journal of Guangzi [27] BRE . ERE. RSEAUNHTEILHAMREORS N Z EHE
University: Philosophy and Social Science. 2021, 43 (4) : 122-128 (in R[] HBEFREREFHR, 2021, 38(2): 98-115
Chinese) Cheng Y J, Dong C H. Study on the spatial effect of trade facilitation on
[15] EERE, A, EME, WS, $IBEAF, BHFH. FERE~REHOD China’s industrial products export trade [J]. Journal of Quantitative &
REBHAMMRMEI]. BRERERFER, 2022, 37(5): 1321-1337 Technological Economics. 2021, 38(2): 98-115 (in Chinese)
Mao X Y, He C F, Wang P Y, Xu R, Hu X M Z, He S Q. Effects of [28] B4=, "/h&, TEFE,. =B AZEFAL . ZOHEHSEMERS MK
China’s trade in environmental goods on carbon emissions[J]. Journal of WA EF —HF—HREZERNHESNESZ=EITESHI]. EFFa &
Natural Resources. 2022, 37(5): 1321-1337 (in Chinese) &, 2022, 480(7): 150-172
[16] B, &, 2. KEFRRSMHRUBAEMKNZ N RUEFLSHE Ge C B, Yuan XJ, YuJ P, Li N. Trade facilitation, spatial spillover and
REITHERAT]. R RF2R AL RFRR, 2022, 162(6): 45-57 value added trade network status: Social network and spatial econometric
Chen Y B, Wang S, Lu S. The impact of agricultural products trade on analysis based on countries along the “Belt and Road” [J]. Inquiry into
agricultural carbon emissions: The threshold effect of digital rural Economic Issues. 2022, 480(7): 150-172 (in Chinese)
development [J]. Journal of Huazhong Agricultural University: Social [29] MEG. EfgE . TAGRHNIESALERERSHEMEI]. ERE
Sciences Edition. 2022, 162(6) : 45-57 (in Chinese) Sa 8, 2019, 434(2): 29-40
[17] =R, EWH, BBE=Z. KFRESIEUBHEFEENZW - ETHN Hang L M. The impacts of infrastructures and their spatial spillovers on
ARSI THERNRI[T]. BFERZE, 2021, 43(10): 2130-2145 the trades between China and its neighboring countries [J]. Journal of
LiC, Wang L L, Shao G L. The impact of aquatic product trade on the International Trade. 2019, 434(2): 29-40 (in Chinese)
intensity of fishery carbon emissions: Based on intermediary and threshold [30] HB%EK, EFR. PEFEERESEAHREREI]. KL TEZE,
models[ J]. Resources Science. 2021, 43(10): 2130-2145 (in Chinese) 2010, 26(10): 247-252
[18] William D S F, Arthur D A N P, Barro R S, Kunrath T R, De Almeida G Hu X D, Wang J M. Estimation of livestock greenhouse gases discharge
M, Moraes Genro T C, Bayer C, Cesar D F C P. Mitigation of enteric in China [J]. Transactions of the Chinese Society of Agricultural
methane emissions through pasture management in integrated crop-livestock Engineering. 2010, 26(10): 247-252 (in Chinese)
systems: Trade-offs between animal performance and environmental impacts [31] cthoe, &R, HH9. REAHSIETSRAREEBG ()] 2FHR,
[J]. Journal of Cleaner Production , 2019, 213(10) : 968-975 2017, 52(5): 44-59
[19] Congio G F D S, Bannink A, Mogollon O L M, Hristov A N, Shen K R, Jin G, Fang X. Does environmental regulation cause pollution
Astigarraga L. Enteric methane mitigation strategies for ruminant to transfer nearby?[J]. Economic Research Journal. 2017, 52(5) : 44-59
livestock systems in the Latin America and Caribbean region: A meta- (in Chinese)
analysis [J]. Journal of Cleaner Production, 2021, 312: 127693, DOI: [32] Wi#h, BH . FHEGRSIESTASHRZWRIAERNZMI]. HELF

10. 1016/j. jelepro. 2021. 127693

BARZFHR, 2019, 36(3):76-91



2 3]

WA B At X Il B T A e e H 7S () 2800

191

[33]

[34]

[35]

Zang X, Tang Q. Study on the effect of international trade on Chinese
freight transport CO,emissions under the background of new international
division of labor [J]. Journal of Quantitative & Technological Economics.
2019, 36(3):76-91 (in Chinese)

MBER. REBRAULMAERE . BETFEARERBEMNIERI]. &
E %R, 2019, 338(2): 49-61,92

Zheng S M. How does environmental policy influence environmental
quality? : Based on provincial panel data[J]. China Soft Science. 2019,
338(2): 49-61,92 (in Chinese)

RIRHBEREER . 2EEHREW. PEFHREEEL, 1999—2021
[M]. b3 P ERL HARAE, 1999—2021

Department of Animal Husbandry and Veterinary Medicine, Ministry of
Agriculture and Rural Affairs, National Animal Husbandry Station.
China Animal Husbandry and Veterinary Yearbook, 1999-2021 [M].
Beijing: China Agricultural Publishing House, 1999-2021 (in Chinese)
BRZHE. dESITESE, 1981—2021[M]. b5 : hE ST H R4,
1981—2021

[36]

[37]

National Bureau of the People’s Republic of China. China Statistical
Yearbook, 1981-2021 [M]. Beijing: China Statistics Press, 1981-2021
(in Chinese)

FEERGITRRMHSEFEER. PERNREITELE, 1985—2021
[M]. dem: RE S HAREE . 1985—2021

Department of Rural social and Economic Investigation of National
Bureau of Statistics of the People’s Republic of China. China Rural
Statistical Yearbook, 1985-2021 [M]. Beijing: China Statistics Press,
1985-2021 (in Chinese)

RitrR, HEE. DBEAREFRVERMOERYE)]. PERKEAERE
W AR RZRR, 2022, 42(5) :125-133,186

Liang S F, Tao G R. Growth effect of industrial agglomeration for animal
husbandry in border areas [J]. Journal of South-Central Minzu
University: Humanities and Social Sciences. 2022, 42(5) :125-133,186
(in Chinese)

AL T

E—EEE A B, b RO R 2 28 PR BLA B A 28 TRAS B b T R T AR . ek T el D Ak
T 3 5 B A IR IR 20 o T L AR B E) 2 R AR 2R A R S0, B 5 AROI ARR
FRURIE 1, AR 2022 4 VLIRS DEFE AL I T2 BE W98 I iRAE 7 3 W2 AL A 75 2 B, 2022 4R LR A
FEA QBT IR B 5 BT AR e B R E AR HTR IR B =R, 2023 4R AR U R A S A B A
T+ VU A TS AR AR IR F IR E AR MR A SN 2022 AF AL R L 2 T R R TR
A BRTEIR BAE ARG A 2023 45 DU TR I e A Al — e B R R R T AR D7 2023 A
] A P 28 5 A B2 R A 2 0 2023 45 i [ AR M 28 35 2 2 A 2 R 2L, RER U1 il T IR 2
TP BRARE L A 558 ot A AN I T A 3t TR SOV TR AT B

&
V7

BWIRAEF B AT B W p E AR e 2 AT B B O 1 2 SO, SRR 1 A Ok
LT AT SR Se)n B R E R AR RIS IE AR AR I E Al W B
WRAFA T H P ESEMFAO I H 40 R0, R AE S Bobt 3T 20 8, 75 (b AR A 22 55 ) (el
LRI AR E B R RIE L2005 o £ IBOR H S 5 M E K AU AR o AR AL st A
— A7 A A T AR A TR O T e SCHR S O v [ Al K R T s SR R B A
Jilte 112011 AR, ARl 0 BRSO [ 590 A e SR AR R L 2 BT AT L 2
RALE S . DA 2012 4R TF Uy, Bl ol S I DAy PR = 7ol M i) -5 8 o % 52




