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Abstract

This paper selects panel data of 31 provinces from 2010 to 2021 to study the impact of technolo-
gical innovation on China’s trade resilience and examines variables such as economic develop-
ment level, industrial structure, and financial support intensity and population density as control
variables. Trade resilience is defined as the difference between the current year’s trade volume
and 2008's trade volume for each province divided by 2008’s trade volume. We use the number of
invention patent applications accepted by each province as an indicator of technological innova-
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tion, and use regression analysis to assess the impact of technological innovation on trade resi-
lience. The study sample consisted of 372 observational samples. The analysis results show that
technological innovation has a positive impact on China’s trade resilience. Among the control va-
riables, industrial structure and population density also have a positive impact on China’s trade
resilience, but the level of economic development and financial strength have a negative impact on
China's trade resilience. The research results have important reference value for policy makers to
formulate science and technology innovation policies and promote trade development.
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T $ v B 57 5 WO B AT AR AT I [14]
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31 TRIEH

(1) WA A WIME(TR), ASCREEAER ZE M PME[11] LA 534 W [15] 55 F I 55 8 %
LA 2008 E<gRESEHLIE b oaE, K 2010~2021 4 %45 (52 5 AU BT 2008 £F- 57 53 HiA) i 25 52 R A4
PR T RIS B, R AT,

_ TRi,t _TRi,ZOOS
TR; 2008

WL ER, 20102020 4F, T &AL A 135 B EFHAT, KR RIE &4 (1%
SRR G UL RE J1B D5, R R RIS

(2) MFREAZER: HOREIHT, DA DOR WA o i 52 FRECI 1 SR0 Bk i &

(3) FEHARR: HHPMERZHAMPEREm, SHHMBTT, AR, BIAY) GDP fE4ui
MAPIRR IR . P g, DLEE =7 b8 B LASE == b= (B A3 B 0 Fo i) (B == =828 — = kP~
TR RS RFRIE , DU R A PO LM 1% GDP 453 2 1 F il (F R A BEak A 4 42 1% GDP)E
NEVERE, LAzt DO N B85 DAzt X TR 15 38 1 BT (2 DXk AN B2 3 X T A ) 36
3.2. BmEE

DI FEEARBH X BE B2 55 W (S AT 7 DAL AR AL AT -
TR =a+ g, X, + g,contrtrol, + &,

Xi: BOREUHT, PAREEREANE 0 A LA S 2 PR B RN $EE7R,  contrtrol, FoRiEhil &, 6
TWATERIEAT, PR, SRMSCRFRE, NDERE. s NRED

3.3. BuERIFEAE RS
ASCHHE EESRIE T 2010~2021 4ERA IS E MG T AR AL E R Giit R, 57 sk B
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FEAEEAN ST o I AR YE ST, WA 1, W1 LUE s s B R G (1) P 3 E 2 1.145, fRME 2 11.08,
T/ ME2—0.598, PRAEZEAE 1.565, XU X FF ARG HAFAE—E R ZER .

Table 1. Decriptive statistics

1 kgt

D ) ®) 4 (5)
VARIABLES (35 &) N (W) Mean ($418) Sd (bR %) Min (B/ME)  Max (K fE)
TR 372 1.145 1.565 -0.598 11.08
Xy 372 9.381 1.603 4.331 12.40
X, 372 9.305 0.463 8.467 10.78
X3 372 1.222 0.686 0.500 5.297
X4 372 3.413 1.131 1.678 7.578
Xs 372 5.325 1.494 0.893 8.275

4. SEESTHR
4.1, EfEEN

FEEATHEME BV RY, ASOS BT 77 ZIKA 7R, EEREN VIF EY/N 10, W& 2,
I T 2 IR, BIASCIOREAR SR TR, FF & SHEZOR

Table 2. VIF inspection
= 2. VIF 1

Variable VIF UVIF
Xs 3.02 0.331483
Xa 2.81 0.356171
Xz 2.52 0.396891
X1 2.49 0.402327
X3 2.34 0.427341
Mean VIF 2.63

i3S Hausman #6156, A< SCIE 4 ] G2 RONAR Y BEAT S AE ] 9 20 A, IRIHEE R LA 3. RIDAFE A&
I, BRBIHHIATE R EAE 1900 B ZVEACE EREONIE. fFEfcRR RS, OB R R EUKA
WENIE.
fEIR AR R, 25 R RKT REURFE N, XA RERRE PRGN, RN Tk
SR RN R JE U5 R R, SR e AT e R O S WIE (0 R B B, Bl e [ v BRI L e Y
AR IR SE 2 AN ph T AN SE S, MTTFEARSE By 0. ik, BEELUF AR, rh R HE KR L
FEN, JCHGRXT T 7 AL A SCHE AR . X APIE DL, BRI sl 20 v [ 1 B2 5 I A A
. BLAh, BEE LGRS G5, o E A RE 2 1 5E 2 1 [ bR S AN S B R, BN SA D RE AR . KA
VRRESE,  TX R AT REXT [ (¥ 52 2y W I Bl B T 520
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Table 3. Baseline regression result
3. FEEEFER

1) 2
VARIABLES (% ) TR TR
0.163™ 0.232"™
X1
(4.18) (4.05)
-1.611"
X,
(-7.36)
0.562™"
X3
(4.76)
-0.207"™"
X4
(-2.73)
0.174™
Xs
(2.83)
-0.387 13.055""
Constant
(-1.13) (7.85)
Observations 372 372
R-squared 0.28 0.487
F test 3.67e-05 0
r2_a_
17.46 24.52

Robust t-statistics in parentheses;
"p<0.01, "p<0.05 "p<0.1.

PSR R NI, IX AT RE AR N SR = K R R R o 1 b IR A AR S5 Mk S 7o R STk B 5K
LT TR, XTSRS, HAREEE R . MRS RA AT USE AL 2 ikl 2,
ERENSHE IR N 2 B TS R A s B I RN A, TSR T b [ AR 2R T 3 i 3e 4 . SR =7l
(A FEABHESD 7 BT RN TSR BEE AT AT 3R = A 90 & 132 4e, X mib . Ak
PR 7= i R 55 1) 5 SROZ I o S A A o ol SE I SRR A BB AR T, AT o 1777 il ) 5
JURUBRANME, AR TR H BINE . B =i R R e it 1 XI5 T R o B AR S5k 9™
Ko AFEMIX 2 B 25t 2 BR ] RE 4/, XA BT/ xs A6 52 5 i, S 1 b [ B 5 0 ik A
PURELRETT -

SR SRR R R BOR F NI, RS R 5 P B v T DL AN Aol 1 it B SRTE AN B A (A AN
T3 v Ak A7 RE I ANTT S 385 a0 3R AE REXT 57 5 BEAE AN [ B iy 370 e sh i, bl 75 ZEE 2 /) 58
SCHRFRIEN T T oRAA, FRAR T b AR BE T, IF 8 14l 152 5 ik

R, el SRR R L A B v AT DUt T 205 R R RN IX IS B IO P A Fe o B R R AS IR
WA TORARBIE LB, TR RE T 2t Al i R R AL 2 s, 42 1 T I 2R Sk
JIRGURESERE 7o BEAL,  <BrRl SRR SR L AR i A7 B T SR A5 FH XU A T 32 Sl A T 0 e 22 Aol T s A
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eSS ARAT AT OB IR B 2 BRSO R A A TR, FRAR T b RS R, AT v T il ) B2
SIE -

N ERBORFENIE, JRBW RE2 M A D L EWE — MU E 2 578 5. X ohiZit
X sEft 72 M558 A sy, Mmufedt A AR TR L AR o v N IV LRI X AR AR A
AR TS R 938 7, AT DA 51 B 2 (BB AL 2, 38 1 5 50 (RVS BREZ A 1k

For, N Pt AR S A R I N BRI AN AL 2 X 2% o N V85 B2 1 [X A A AT 50 R 14 A e
YI e, 8T SRR 55 Bl 5 50 #e . XA R Tohnamt X A1 52 2 IR &R e dE 22 B O Rk i A EL B
S v B2 S (IR A N

BRAh, N % A B TSR M 2 AN A . N OB ERMIX RAEZ WEEMAS
FiRpLR, AT DR R BN IR B Be, AR LS I TR B e D3R T XX T
S v 5 5 BT ANE AN 56 S T A BIRAE R -

4.2. fRfRMRIE

4.2.1. fHIBR 2020 EHHE

BetG A& —AARTU T, X ARG A% R E T E R . 2020 £ ARG B K S HE N 1],
LERTA G ABLBHE SN B TR0 . BRI, fEREAT S S WL FU . an s 2020 4 EHRN AT,
e FEACR I A HE AR E , AITREMAT S5 18 A IR AR TE . MIER 2020 4 A% AT DARERT ST 45 5
INFEAERT AT 5, @ XA R . R, X0 BT A B AR B S WO AR BRATAFAE, i E
FEX ARG B FAR SR AR 275 . Rt FEREATRR M MEAR TG T, MHER 2020 47 ) Hodh 2 b 22
(K1, ATUASE o SR ARG B AT AT (5 e [BIREE R ILER 4, ARIASERAE . HORE1HT RN & 20y 0.208,
I H 0.01 7KF FR3E . FBSE R BIMLE T EE.

Table 4. Removes a special year robustness test

= 4. MIBRAFFREFE ORI

1) 2
VARIABLES (% &) TR TR
0.139"™ 0.208™"
X1
(3.54) (3.58)
-1.540""
X2
(-6.90)
0.536™"
X3
(4.15)
-0.167"
X4
(-2.13)
0.163™"
Xs
(2.60)
-0.209 12.545™
Constant
(-0.61) (7.42)
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Observations 341 341
R-squared 0.23 0. 374
F test 0.000458 0
r2_a_
F 12.52 20.51

Robust t-statistics in parentheses;
" <0.01, "p<0.05 p<0.1.
4.2.2. &% GMM EYVIHIE
A4 GMM Kl HE5 R iEoR, W5, BOREIHHREVREZE NIE, ARQ)IAFZIH p 7y 0.824
KT0.1, wAEAGEE 1 HAE K.

Table 5. System GMM regression test
#* 5 R% GMM B3I

(GMM)
AR TR
-0.131"
LY
(-2.42)
0.556™"
Xy
(3.62)
-6.915™""
Xy
(—6.80)
-0.989™"
X3
(-3.61)
1.585™"
X4
(7.18)
0.884™"
Xs
(3.75)
51.396""
Constant
(7.09)
Observations 360
Number of year 12
F 20.03

z-statistics in parentheses;
"p<0.01, "p<0.05 p<0.1.

4.3, WXF RS
SO ZR VG IR HEAT T 0, AT A IR LA 6, AR M X BOR G B 5 WAk (5 e R B

g
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PRSI R RN o 2R S DX RS S PRI R WAOCR B [ A AR I BORAE JS., HESH B G AN 5 5 K
HK, ARHHIX AA R MFE LB R o ARHRHLIX A 38 A IR s S B m pLk, sl 7 REm
FIRFAA . X NANEARCIH RO 7 HEA S, AT AR 2564 B T3 R 35k 0 /1 5

KIE. BEoh, REHIX AT R KX Bm . L3RR K SHEORBER B VI, R X KA
£ 1) 36 Ml T IR 55 M R BB R A T R I T W ORI A S 5, ARt TR B IR . e RA
L2 FE A AT A 0 DX PR A Ml B A R IO BT A N BE I AR S g, E— 2B HES) 1 BORBUET AN 5T 5 [
AlEr o BRI, AREHLIX BRGNS S WL S o B2 . L2 R, A i DA BoR B1 ABE

RT3 TS ¥ Ja — 2 PR X 2R BF R SR AR, A AR BRI 52, 55 ARl XA Ll ik
ZEMIBES 7. PRI, A DX AE IR BRGNS S A J T RN Sl BRG] 5 AL T
2 R DR T B S PERMTES ), AR BOREIE 5 Wk (R T o . PO A X
R BONRORIE, 25 5aties, N AR, RHECQUE ST IR [FIR, P88 X B3R 5 A
AL AT AR BN R, BRI 1 SR B A SE 5 e Jo (R L AN EASE o DALk, G st IXC R 5 AR 1 3 x5
Gy IS B 5 o

Table 6. Regional heterogeneity test
2 6. X FHRMRE

(RED) (h &) (P9 #T)
VARIABLES (% &) TR TR TR
-0.075" 0.282" 0.221
X (-2.14) (1.87) (1.55)
-0.190 1.174" 2.616™"
X (-0.91) (1.70) (3.02)
0.448™" 1.207" 1.773™
X (4.13) (2.45) (2.95)
-0.256"" -0.168 0.249
X (-3.58) (—0.91) (1.27)
—0.065 1.3357" 0.736™"
X (-0.73) (4.43) (3.84)
3.972™ -20.219™" -29.664""
Constant
(2.72) (-2.95) (-3.42)
Observations 132 96 144
R-squared 0.397 0.466 0.406
F test 1.32¢-07 0 5.28¢-10
r2_a_
9.362 16.87 12.49

Robust t-statistics in parentheses;
"0 <0.01, "p<0.05, p<0.1.
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H5E, IRETFENI R, WS AT R R B ER TR S o E NIRRT SR IR R SRt
TR A & R i 207 0N 2 B A FSTE 5 NN 10 ) 1K = W | At =it TR SN 20 7 d ) G

Ok, i < R A KU B v, 3R A R IR E M . TR B UM I 5 R, e 3 B X
B FUEALE], InmExt SRR VEE B, B R gtk ek . shAh, ENHES R EET, 12
e R S5 BRI B, 9Al F) BR 5 0 sl bt S A R e R S A

e, MEREPREE, BRS 5 RERE 5 R SRR EBUG RN -5 A E 2 A X
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Uey B S, SIS S I A A IE .
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