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Quantitative predictions of impacts of trade friction between China and the US on wheat trade and its embod-

ied carbon emissions
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Abstract: In order to predict and analyze the impacts of trade friction between China and the United States on China’s wheat trade exports
and their embodied carbon emissions. Using the dynamic global trade environment model, this paper, based on the scenario of shared social
development path (SSP2), presented the embodied carbon emission changes of wheat in 2020—2030. It is found that the GDP of Hebei,
Anhui, Shandong, Henan and other major grain provinces decreased by 0.338%w, 1.427%c0, 0.103%c and 2.074% respectively in 2030,
among which the decrease of export led to the reduction of 65.36.69.53.109.86 and 152.97 tons of embodied carbon emissions of wheat ex-
port. The improvement of wheat production technology can effectively alleviate the negative impacts of trade friction on China. The conclu-
sion is that China should further develop the modern agricultural science and technology to cope with the changes of international trade en-
vironment and its embodied carbon emission issues.
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Figure 1 Framework of dynamic global trade energy—environment analysis model™
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Table 2 SSP2 scenario parameter settings of countries in 2010—2030(%)
2010—20154F 2015—20204F 2020—2025 4F 2025—20304F
FAALX A mKE GDPHIKE ALK GDPHIKR  ARMIKE  GDPHIKE  ADMKR PRIk
Country/area Population  GDP growth Population GDP growth Population GDP growth Population GDP growth

growth rate rate growth rate growth rate rate growth rate rate
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% -0.20 21.57 -0.49 19.68 -0.75 17.58 -0.91 15.65

®3 AGERSH (%)

Table 3 Trade scenario parameters (% )

&4 20202030 FAREER T EE X RiT CDP I
Table 4 Cumulative GDP change of different countries and
regions in 2020—2030
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FI /N E T B B B AR SO — R
G T H DR EE T R (AT R ) SR ESE/NZE HE R R
FEAETE SN 67.494% 5 ICIR]E, A OK 5 B SR KR
2 B 52 )t F A AH ) S 5, 2030 481 HH FKF-
Fho FENESIU T, 3 EAE 26 50 5) BE 4 S 5 PR AR
ThANZZ A P2 KSR 07 2 RN X, ELAAR SR N /N A
H ETEE 2020 4E T B 1.550% , 76 2030 44 AR 7E 4 (1) 1E
] VE 45 /N 22 26 7 D KO TH I s s 1 B T
57.11% , 51 5t = R R K DA R S K SR 45 3L
el ™ it B T/ INAZ e B BT A SR i R A
FIKSFAE 2020—2030 4F ] AR SE R 5 2 R PRt 3
2.3 HRE/NEH OB SHRESREBS

BERIZE L o) TR 5t 3R E/NE 1 11 A8 5
R HSE RS (F6) . e —, EE X
FRIE/INAZ TR T OG0 3 SR A /)N
2 R R T R 5 S R 3 1 ) B
i g o HARFI R, MBI MES 5, 7E 2020 4F ik
AT 277.70 RS B HE R A KA 2030 4R D T

£S5 202052030 F FBERTHEESITLHOESH (%)
Table 5 Export change of various industries in China in 2020 and 2030(%)

il 1if 5t — Scenario 1 1 %t —. Scenario 2 1 %t = Scenario 3 1 5 PY Scenario 4
Industries 2020 4F 20304F 2020 4E 20304E 2020 4E 20304E 2020 4E 2030 4F
ek 0 0 -0.313 -0.877 -0.627 5.848 -0.627 -1.170
N -4.134 -16.027 -6.718 -21.219 -7.235 67.494 -1.550 57.111
HALA Y 0 0 0 -0.474 0 0.948 0 -0.474
BRI 0 0.009 -0.113 -0.202 -0.066 3.158 -0.066 -0.070
HEHEY 0 0 -0.186 -0.448 -0.465 1.611 -0.465 -0.985
WY 0 0 0 -0.571 -0.602 2.857 -0.602 -1.143
iR (] 0 0 -0.243 -0.347 -0.243 4.046 -0.243 -0.462
HAbAAED) 0 0 -0.215 -0.318 -0.502 2.548 -0.502 -0.842
ol 0 0 -0.201 -0.310 -0.374 2.396 -0.259 0.479
ol 0 0 0 0 0 0.313 0 0
il 0 0 0 0 0.555 1.100 0.555 1.100
PEBA T 0 0 0 0 0.139 0.467 0.139 0.280
FaRliiEEa2 0 0 0 0 -0.113 -0.227 -0.113 -0.341
IREATIE 0 0 0 -0.138 -1.644 -2.889 -1.644 -3.576
HoAbAT 0 0 -0.006 -0.028 -0.492 -0.650 -0.495 -1.029
AT Tl 0 0 0.002 0 0.139 0.215 0.137 0.252
7 0 0 0 0 0.244 0.490 0.244 0.327
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793.32 to FEME S, R SE B ARSI EE R 5 K
Bl , B T 2R Bk R 1) 3 ] A9 R B B I s A
SN EERTINE Py =S Sy RN P ORI S S
TR S AT D HARSR Iy, FR D 36 E /N
T B B B TE 2020 4F 98 /D 283.34 t, 7E 2030 4 ) /D
834.49 to TEIE 5 =, T B X BR 55 [ Ah i A =
FF A /INFZ T B R 5 i e B R, 2020 453K [ Xt
FAHR Y B G0 7INAZ T8I B8R JIr s >fe 1+ T B e
HEBCK 2208 /0, 2030 438 [ /N 22 56 HoAth [ 5 3 1108
AR I HE BB RR A B RS SR Y
JNFZE TR B E 2030 4F- 0k 20 60.64 t, {HAH EE 2020
AR () R MR AR o AR S v N A
PR AR IR B FR T, X5 253811 11 B e 2 B A 1
FLRFIN R 0 5% 5 [ DA A e At 1 2800 8 11 B filk
HEHIC B 52 W AR Sl 380, Gk AL At XY /N 27
175 sk HE IR I 78 59 D 2020 45114 102.35 ¢ 51 2030
ERY2759.38 to HE R = AN R, X S8 E RN E
TR ik HE I 52 e 3R B Sk E 2020 4 9 D
275.49 t,7E 2030 A= M8 0 T 536.30 t, 2 B K T FE IR
FERE R A #E 3

3 HEASEENREZERIMN

3.1 REREEREFLEIHELSH
BT B A R 5 o [ 2% Y 2 DR i 4

RNFR TR . eI Sc—rh, SEE DX IR E 3 /N2 it
FIBE XS] At |22 3805 1) P S R 2 8 7 48 03 19 5 T 48
K, BRI LT B agwb . Hd wde 285
1] B 2020 45 A 55 R 0 1 st T B A 0 e b
0.205%0 . 0.424%0 55 0.454%0, 1£ 2030 4E 43 B W /b
0.338%0 . 1.427 55 2.074%0 . TENE 5= -, R E X} 3£ [
HE TN SRR T30 T K2 H0E O I 4 55 ™
TR AL S T R AR R AR i A
W2 (4], AR T U 5, 2800 B ™ 7E 2020 4243 31 1
T+ T 0.446%0 . 0.970%0 5 1.333%0 , 7£ 2030 4E 43 5] |
T+ 0.499%00 . 1.015%0 5 1.335%0. 1E1EH =d, FE K
I X 9 B2 5y R A pd /b T R HoAth [ R /N kT
Fob. | X B 4348 1 B 28 5% e ™ v s S B Y, A
PG 2B e VTR 28 3% 5™ AE 2020 4F 43 B3 T
8.594%0 5 2.630%c, 7E 2030 4E 43 B AN T 16.333%0 15
11.958% , [R] B b 5t | b 1 &5 J& 3 i X7 2020 48 28 3%
B A IR B 0.174%0 5 2.605%0 , B 1E 2030 4K i
X it P FEURR A FH e el o S R4 SO TR AR S ), 28
= A3 E T 5.862%0 5 2.161%0 ., M S0,
T E/INEE A 77 B AR IR B TR R 4348 1 1 28 5 L
PR B, ARG LB O B R )
SR TG 5 P o =, #E 2020 443 B T
2.511%0 5 1.649%0 , 7E 2030 4E43 B K T 6.560%0 5
3.969% .

F6 FERTHEHOBZENERSHRE (D)

Table 6 Changes in embodied carbon emission of wheat exported from China to other countries under various scenarios (1)

FE % /4t X 13— Scenario 1 15+ . Scenario 2 1#5% = Scenario 3 137 U Scenario 4
Country/area 20204 20304F 2020 4F 20304 20204 20304F 2020 4F 20304
NI R AT 0 0 -0.17 -0.44 -2.94 9.57 1.03 12.80
HFI A b X 0 0 -170.58 -200.28 -1615.25 2 659.24 102.35 2759.38
H 4 0 0 -3.24 -4.45 -30.84 17.80 0.85 35.38
[ 0 0.11 -1.71 -2.23 -16.15 25.37 1.19 26.59
SV A b X 0 0 -5.12 -5.56 -58.73 389.43 5.12 99.02
B[ JE v I 0 0 -0.17 -0.11 -1.47 223 0.17 2.23
B RE 0 0 0 -0.11 0 0.33 0 0.67
e~ 0 0 -17.06 -22.25 -176.21 243.67 10.23 247.01
firE 0 0 0 0 0 0.55 0 0.55
Rz 0 0 -0.17 -0.11 -1.47 2.45 0 2.78
JIE PN 0 0 -0.51 -0.78 -4.41 3.34 0.17 6.12
ESE| -277.70 ~793.32 -283.34 -834.49 -2433.16 -60.64 -275.49 -536.30
TN FAtL b X 0 0 -0.68 -1.11 -7.34 5.23 0.17 8.90
i) 0 0 -0.17 -0.11 -1.47 1.45 0.17 2.56
1 0 0 -5.63 -4.45 -57.27 50.07 3.41 86.79
2 0 0 -1.36 -1.33 -13.22 16.58 0.85 22.59
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Table 7 Changes in total economic output of China’s provinces in 2020 and 2030( %)

= -
& 5t— Scenario 1

# %t . Scenario 2

#5550 Scenario 4

# %t = Scenario 3

4 1)y Provinces

20204F 20304F 20204F 20304F 20204F 20304F 20204F 20304
b 0.114 0.772 -0.614 -0.562 -0.174 5.862 0.114 3.399
KH 0.201 0.710 -0.493 -0.453 0.040 5.053 0.310 3.472
Mg -0.205 -0.338 0.446 0.499 2.275 -0.296 2.511 6.560
v 0 0.110 0.027 0.094 8.594 16.333 8.803 19.351
S 0.118 0.501 -0.376 -0.388 3.874 11.514 4.143 10.912
iy 0.217 0.682 -0.645 -0.603 0.076 6.458 0.390 4.197
AR 0.235 0.900 -0.672 -0.693 -0.722 5.502 -0.391 2.721
Ry AU 0.103 0.738 -0.560 -0.682 2.630 11.958 2918 8.688
R 0.109 0.823 -0.686 -0.666 -2.605 2.161 -2.309 -1.299
YL 0.107 0.431 -0.295 -0.254 -1.333 0.461 -1.050 0.680
Wi 0.106 1.066 -0.726 -0.716 -1.586 4.657 -1.284 0.826
LR -0.424 -1.427 0.970 1.015 1.449 -7.149 1.649 3.969
Ficyz: 0.236 0.929 -0.792 -0.811 -0.562 7.598 -0.253 2.994
AN 0.234 0.902 -0.675 -0.663 -0.447 5.999 -0.128 3.204
7R -0.117 -0.103 0.118 0.145 0.672 0.195 0.920 3.830
TR -0.454 -2.074 1.333 1.335 1.523 -10.353 1.689 3.315
i 0 0.359 -0.250 -0.300 0.086 3.078 0.368 3.360
il 0.216 0.844 -0.767 -0.846 -0.356 7.822 -0.028 3.487
IS 0.118 1.042 -0.723 -0.713 -1.156 5.398 -0.854 1.672
i) 0.304 1.112 -1.030 -1.215 -0.641 11.452 -0.300 3.252
3] 0.470 2.539 -2.063 -2.791 2.380 34.481 2.682 9.544
S 0.211 0.789 -0.674 -0.720 -1.695 4242 -1.389 0.517
| 0.108 0.119 -0.233 -0.309 0.198 3.562 0.456 3.287
Bt 0.214 0.650 -0.521 -0.571 3.813 13.329 4.097 11.087
P 0.548 2.276 -1.617 -2.226 -2.300 19.085 -1.994 -0.145
[ 3 -0.107 -0.224 0.112 0.067 -2.728 -5.659 -2.452 -2.715
5] 0 0 -0.004 -0.086 4.671 10.418 4.879 11.383
Hm 0 -0.207 0.143 0.002 3.223 6.579 3.429 8.282
HilF -0.229 -0.838 -0.661 -0.981 2.963 15.839 3.193 8.707
THE -0.001 -0.005 -0.006 0 5.928 11.911 6.157 14.225
et -0.339 -1.736 0.937 0.673 5.816 3.888 5.952 11.717

32 RESARSHOTHMNES T

R 28 L (37 v 56 52 ) JEE 8 %ot R [l N R 454
EAER TR B Ok 8 in . Hep e 5 —
S X AR /N B0t O B, A T I MEN
KEBAE B HIREM AR ST, HATI G L8 TR S
INZREFAE 0 TR R AEdf s, v SE T ) B AH 3
W/ 3 11 56, 2020 4F H [E 444 1 1 A2 Bl S
F— TSR AL, 7E 2030 4F , I b 2B S T R
A A FE i1 5 4 9 R R 0.716% .0.776% 55 0.882%
FENG S =, R A R SE B ) BT S T Sl A A
FE 5%/ INAZ SR sl ke 107 %o 1 11 57 590 S, 34 o [

B I O8R5 W sl E = BB Y, 1 AndE
2020 4, #5344 1 1 10 AR A SR A s R I T R,
{HAE 2030 4F , K748 0 1 AR SR R = 28 1

T B B, 42 38405 T e TR 2030 A5 AH 58 SR M 54
WETFT 1.131% 5 1.170%, 1e1% 50, v = 18
KR Ty BERE 50 R R AR T/ INEZ A 7 K Oy A
SRy X R i, ELACSR BSR4 44 i EAE 2020 4F
SN A 2030 AR E R UEAD 0 GE 4 AR I
AT KR T IR AT 3 1 DR BT, e an
S B H T KSF-7E 2030 4F R 4 3 v 1 5540 1)
T T 0.903% 5 0.910%.
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&8 2020 52030 FHEZHTEER THOES (%)
Table 8 Changes in Chinese export under various scenarios in 2020 and 2030(%)

1% 5:— Scenario 1

%= . Scenario 2

% 5 = Scenario 3 1% 5P Scenario 4

4y Provinces
2020 4F 2030 4F 20204 2030 4F 20204 20304 2020 4% 20304

Jemt 0.003 0.060 -0.399 -0.555 -0.420 0.913 -1.228 0.903
PN: 0.002 0.009 -0.387 -0.619 -0.407 0.775 -1.220 0.878
L -0.196 -0.254 -0.374 -0.716 -0.393 0.634 -0.230 0.847
1L 0.006 0.002 -0.350 -0.624 -0.368 0.416 -0.861 0.796

e 0.006 0.009 -0.377 -0.620 -0.397 0.476 -0.764 0.853
fiy 0 0.009 -0.375 -0.572 -0.395 0.555 -0.995 0.847
LS 0 0.004 -0.386 -0.581 -0.407 0.582 -0.796 0.871

YA 0.002 0.003 -0.363 -0.637 -0.382 0.186 -0.716 0.813
1 0.002 0.009 -0.401 -0.576 -0.423 0.942 -1.223 0.910
DN 0.006 0.005 -0.395 -0.629 -0.416 0.885 -0.964 0.896
T 0 0.001 -0.396 -0.568 -0.417 0.798 -1.084 0.898
L -0.342 -0.444 -0.389 -0.776 -0.410 1.131 -0.680 0.886
Ficyaa 0.005 0.001 -0.385 -0.555 -0.406 0.556 -0.851 0.874
AN 0.007 0.013 -0.390 -0.575 -0.411 0.627 -0.870 0.880
AR -0.318 -0.414 -0.380 -0.677 -0.400 0.808 -0.819 0.862
G| -0.363 -0.472 -0.387 -0.882 -0.408 1.170 ~0.445 0.884
W 0.004 0.005 -0.384 -0.664 -0.404 0.480 -0.344 0.868
Wre 0 0.001 -0.383 -0.587 -0.403 0.261 -0.235 0.862
IR 0.002 0.002 -0.392 -0.573 -0.413 0.721 -1.016 0.887
] 0 0.035 -0.377 -0.544 0 0.204 -0.272 0
A 0 -0.193 -0.303 -0.637 0 -1.697 1.490 0
MR 0 0.001 -0.399 -0.633 -0.420 0.681 -0.703 0.897
puji 0 0.005 -0.389 -0.654 -0.410 0.644 -0.502 0.884
Bt 0 0.006 -0.373 -0.756 -0.393 0.202 -0.202 0.849
paNi) -0.022 -0.029 -0.382 -0.569 -0.402 -0.063 0.221 0.864
[ 0.004 0.008 -0.380 0 -0.400 1336 -0.444 0.943
vt 0.007 0.004 -0.355 -0.687 -0.373 0.321 -0.573 0.804
ol 0.005 0.003 -0.358 -0.603 -0.377 0.402 -0.251 0.816
Hil 0.009 0.005 -0.361 -0.570 -0.380 0.190 -0.190 0.844
TH 0 0.003 -0.352 -0.767 -0.371 0.384 -0.639 0.800
s 0.004 0.008 -0.332 -0.837 -0.349 0.093 -0.140 0.750

33 REEANEZHORSREHEIS Hh 5 e — P AR e O, e b B

AT ] 48 G R HAR  Bir FR ] LB /N2 B
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2 WHE O BE A T A5, 2 s —rp, S X 3R [ )
22 W VRGN OB, AR R T b 2B R R A5 I
22 7 I A b s TR E/INZ A
Y B i 2, AR R BT b 2B L ] e Y /N
A2 W1 R i HE I B AR R T 1 S, 7E 2020 4F- 43 531
WD T 69.43.46.28 t 5 55.54 t, 1 2030 4F W 43 Bl /b
7 65.36.69.53 15 152,97 1. fEfE 5 b, hEEAM
BN B, TR A8 /NE T R S ke HE i e 2

b

Ll A 55 90 g A 5 R I TR 2020 4 43 0 i b T

122.48 .81.65.85.73 t 55 97.98 t, 7£ 2030 4F Wyl 1> T
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b A S R R R S A ) At [ SR N
1 56 A4 52 0 2 0 A 18 2020 4 Hh [ R348 43 1178
2 W B BT SR 8 1T B B HE T A D, DA R
FE 2030 4 /INAZ M 11 B 2 1) 38 iy >k i e 35 ke HE il
mkoﬂ*%mﬁﬁMEﬂﬂiﬁﬁm¢U&n@
G R, B ke HE R AE 2020 4 43 51 R BE
14213\5686\21&20ti§28427t,}?%E20305E§}ﬁU
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Table 9 Changes in embodied carbon emission of wheat export of China’s provinces under various scenarios in 2020 and 2030(t)

1 5t— Scenario 1

%5 . Scenario 2

% %= = Scenario 3 1 5:PU Scenario 4

415y Provinces

2020 4F 2030 4F 20204 20304 2020 4F 20304 20204 20304
deat 0 -1.53 0 -2.32 -7.11 6.30 -1.42 7.14
PN: 0 -3.20 0 -5.10 0 13.16 0 15.30
mt -69.43 -65.36 -122.48 -97.35 -142.13 322.63 -28.43 307.80
1 0 -13.77 0 -20.63 -21.32 65.73 -4.27 63.88
e 0 -9.32 0 -13.68 -21.32 47.00 -427 43.30
LT 0 -0.28 0 -0.46 0 1.48 0 1.39
K 0 -0.14 0 -0.23 0 0.37 0 0.37
YA 0 -5.70 0 -8.11 -14.21 28.74 -2.84 26.14
1 0 -1.39 0 -2.32 -7.11 5.38 -1.42 6.95
N 0 -51.46 0 ~76.49 -71.07 229.92 -14.21 240.12
i 0 -1.25 0 -2.08 -56.86 5.84 -1.42 6.30
L -46.28 -69.53 -81.65 -101.98 -56.86 335.61 -14.21 323.56
bicya 0 0 0 0 0 0.19 0 0.19
N 0 -0.28 0 -0.46 0 1.58 0 1.48
IIFR -48.60 -109.86 -85.73 -162.24 -213.20 524.74 -42.64 515.47
| -55.54 -152.97 -97.98 ~208.60 -284.27 732.41 -56.86 704.60
W 0 -23.64 0 -34.77 -107.38 118.67 0 113.11
WEe 0 -0.56 0 -0.70 0 2.50 0 232
IR 0 0 0 0 0 0.09 0 0.09
TV 0 0 0 0 0 0 0 0
3] 0 0 0 0 0 0 0 0
HER 0 -2.08 0 -3.25 0 10.20 0 9.83
pu i 0 -23.64 0 -37.09 0 98.27 0 112.18
FEH 0 -2.78 0 -4.17 0 14.00 0 12.98
payi) 0 -4.17 0 -6.02 -7.11 21.04 -1.42 19.28
[LE 0 -1.25 0 -1.86 -7.11 5.93 -1.42 5.56
pevt 0 -22.25 0 -32.45 0 111.25 0 106.62
ol 0 -13.49 0 -19.00 -28.43 61.84 -5.68 59.98
i 0 -2.08 0 -3.01 -7.11 9.92 -1.42 9.27
TH 0 -3.62 0 -5.33 -7.11 17.52 -1.42 16.78
i 0 -29.20 0 -41.72 -71.07 143.70 -14.21 137.21

FIF T 322.63.335.61.524.74 1 55 732.41 . [HEPUAE
FEFAE S R b TR/ N A R E RO T,
BRI A A48 1 /N A2 0 R e HE A S 35, dn
TTE | LU AR 5 T B A 2020 4 AH 45 35 v 1 55540 ) ek 2>
28.43,42.64 t 5 56.86 t, 7 2030 4F W) 43 7 I Ft
307.80.515.47 t 5 704.60 t.,

4 HRSLHR

ASCFET A CTAP AL A |l 10 18 5 H7 éﬂﬁ
TSI 5 v 9 52 5 EE 4R 3 [ K 4544 10 /N
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Bl /INZE 11 A0 8 ] 48 e 4 7 2 T s ), 3
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t 3] 2030 I/ 793.32 to FETE A, R EAE S
RIS OCTE  FEAth X S8 [ /INZ HE FTEIORRR , %o 3 ]
U —E MBRAE A, JCHE WAL (DR R AR
A AEAE S R R X /N AR [A) 2K AR K SR 1
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