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Abstract

Exportresilience is a key indicator to measure a region’s ability to cope with external shocks and pro-
mote high-quality development, and virtual agglomeration, as an innovative economic model, has a
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profound impact on export resilience through the synergistic effect of competition, innovation and
knowledge spillover. Based on the comprehensive panel data of 30 provincial administrative units in
China from 2009 to 2022, this paper constructs a regulatory effect analysis framework and empiri-
cally studies the influence mechanism of virtual agglomeration on regional export resilience. The re-
sults show that virtual agglomeration significantly improves regional export resilience, but its effect
is regulated by the level of innovation, and the improvement of innovation level may weaken this pos-
itive effect. This phenomenon is mainly attributed to the lack of coordination mechanism within vir-
tual agglomeration. This study not only provides a new framework for understanding the relationship
between virtual agglomeration and export resilience, but also provides an empirical basis for policy
makers to optimize the allocation of innovation resources.
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1. 518

AR, ARk FE P 5 5 BE 22 O 3T 5 30 L IR s Ak a3 B4 (1], % 9y 9 R it AR A £
PAb AT . SEEBLGIFARISLAEAE, T2 PEREAE Rl T SUB I & 4E,  [E 578 [E B 2 & b S A1) TR H
LPRFHEAT, AR LA AEAEZER BN BhR . 3 — RIVBAGIRZIE R T A 0T R TR B 4 25 2
REEERN, HEREE R D iR AR E R SRIZE T, AR SRR R 1T ARA K
TRUR G TR E 2, EPRES IR R, B 5 0 S Bl (B raak, SRR T
Y TS A ks (1 L EHE T

FESCIRII, PR TR B Tk, Horh b S5 AT R AR, R ES 2> 17 T
FEE T T i R SREAR S B teM MR R B, HI58 7 BRAMEEHGES IR & LI 05E
AT AEFRATAE R FE FRIAME 5 BRI A5 A M0[2] [3]. FEMTFT ST, H HE——RIE R
HAR R ARGTAM B il 53 MR AR I B ) —— R EE @A B . AR, BURERIRAT, HarfH o
WL R G PR [4], B AR 55 3l 5 S AR ™ dhont 57 5 BE 22 7 4 1 RBURREE B v, AT R
TH AT ARENE, R E I O 2 323 /PR A I R AR [5] -

PR NGRS R E TEREL, T T INE R RS R, IR
GETART WaRTH NNBHRIE L iR L n . Pl seSEal IR i i B 515
BMgEE, R IBCRBRBEE /1, BRI E A, IR R FRTHEERCR, IR Xk 158
G PEIRERN . IR, VRN B — RN BT AS, A S B AT B
et 7 b ] B 58 A3 5 BT B RO RE R, IR SRBL TR A BRI R S B e B 6] X
I REABERTE T AR A S G EARKE E RLRE, OV D DRI E SEE T R BN AT

BT, ASCERFU L REAAR SR 1 DRIV B, ok B B 22 RREAS E R e B LR .
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JRMR,  MITAE SR TE G Al S84 0

BYTRAMERIE D, Al Bk E 4 E )2 R E N RS, Xa AR T4
B IRAERRA S LIRSS b 5T, DAAESE St b ORAF5E . [, TR 58 4 25 5 thfie (i S TR AR P H0 e
SRR OME, JLFERD TR, TRIRE 1. AR R AL AR A (] T 2R, 772 T 2 i
PR, I BRI AR R SRR IET, DR T TgsE Ty BhAh, R TR R A5
71, At TEZ SRR, SRR TR0 AT S5 TR D7) (8]

HEADL A [ AR B AR AR it 75 BRBUESEIEIE, TR imshds. BRI RIEREAR TR, #6E
kAL B R k. IXME RS RRE 5 3, R E RS BEIRE TGS, RGN
IS, A RGRA A RS 5Pk, MR EE5E 7T IPE9].

2.2. BIETHR

REALER TN XA W BHTEN 19 Ehah /g, HAEZGEM 7t B IR, (A5 AR e s R R T
B FARRKAERE . SRR SRR R IE b XFEE S BOE A OIE T b AR iR 5 T 343)
SR, BRI T RRI IR S BRI . IR BN SR, RN
AR, BRI T I EOR S R SNE, EmAE E R e R S T O A

REMVEE R AL T OB EROBC BB, B, A HORSE I BHURAE R 4025 (] A SEBL 1 38
Z. HREMRE SR E . TG L, SRR RS IR A Rk S TR, AR BRI,
WEER T HBESOH ERRE ). XERBICRZ Y, AR R BRI A sl 1k e
R R RE[10]. BeAbh, RERAR SIS (Rt 1 ik BRI R B A, M 7 — DR EReHES R
io ZARGINE THEARN RSN, #3770 Pedis ST g, BEEGER 1A X
e [, AR R il 1 s (& Q. JFRE 7 i S, Dy X T AR
BERAR A 1 IRIR AN BT K G5BT RS 7T

SR, FEREIARIEI A SR 6 L, 25 QU BRI 0 B S A BEAN Y, R 2 BHRAOE FE  B A AR
BRI AN SR KU 2 51 A SRR IR AR &5 s XA “ R4 I BEIR D BE AT 85 1%
SERRBER ISP, G T REIRZE A QB B 2% (IS R g T, TR 7 i BRIV A T 35
G F13E FAFIRE 0 o

2.3.

REAUSE SRS S A AN BUAE 1 S B R IR R A, BRIt 1 2 5 AR A5 B 3L 5 BT LA
MRS . RS, Bk, BTS2 55 G RN A2 Hiiia 6 B . BoRshE KA BHEE
REEER, ARHIE TE BRI GO, $E5% 1 R EEHE RS HERE SN IR . Bhdh, IXAprs:
AW S SCE LS, (e A B AT R B P R OV R, R TS5 AR R AR s

}IE AUV R P M) S (1 19X 2% 5 18] FE BIL EH 5 K9 JRRE T, A BT il % R BRI S E N SIE R T
JUREF G B A SORGESCHBEBHRAE M4 b draish, R, A RS S e Rk B
TR SCIEAR[11]. XAPES I A E IS BHER AN, AURTE 7 E B ICERIRCR, e E AN AT
FRIELINR T A AR IR KA AR5 DA

READER TR A0S I 2 RV 5 SRR R AR RN AR A A, IR RIMEAE T B S8 O AN . FE g A B,
WG BOR AL RRE N, YR 98, QR SOR AL 5 N AR ANl T B o 32X H 28R AS U
A T AV e DR T, SEAKE) TSR TS B X A R TS 5 RR[12] [13].
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3. fAREItT
3.1. BUERIFEMEEA LR

AR RN RIREA RS T2 A P B g T e . B X G R AT AU R (P ST 45)
AR B TRMGHES, SEMREIEN SIS TsEtt. S T8Rr v SRENES I E, A0t 7CR £
T 2009 2 2020 4FiX— W AJES AL, SR o b E Rk 30 AME L EVA X R LA 11 (74 el [X D) M0 e ok 7 o
HORGI N B30 ) K ARCER AR 0 A itk IF 8 LUR AR IE AT, DAKESEBTE S RRL A SR -

32. BEREX

321 HEETE: HOWY
HH 1301 £ 8 B T R R A S B S 5 o 7 s ok (1 o S AR BE [14] o 3K e SR B L DR Bk
FIH O SR Bk, ASCSHEMER N E 75 (Martin, 2012; Faggian et al., 2018; Holl, 2018)i
TR, BT E AR
SL, =(INE,—InE,,, )—(INE, ~InE_, )

FEIE, FATE CE NE G | 4R CEERTH DAL 1 E AR 2 EE t SERE A s t—k A LU
7~ K AR Z AT RO A e 2 SL, BITHREER KT, I ERE BRI B D9 k2, Azt HEa RN T
%, R B IV 858 .

322 MRTE: EMKE

ST S I BT LA AT IR 1, R A DA SCRROG A OB RN BT, () I i st et e
EMSEPR BRI, ASCHTAURE T AHZ KGRI, tHEHEARIR S 58 AL 2T X AL
TREC R AEZE, SIN 7 HUPHER S AN AR A, X PR AR A O IR Z S Bk T R UL S B A% S
M 2R R BRE B, B RO 4 213 () SE B AR M) iz s E S R . AR, AR R, HIE
Fo) PR AR T 6 00 R TS S TR B R 5 L rP AR 00l HLdy™ RO A S ot L 24 [ v ) I 2 SR
“HRBSTERR . VAT A AR R SR SR R A, AR T B B N BGE AT
SEACLPE[15]. BRI R A XA IR

\&F VS -
Vag., = ) . X = ld:t
agn ZJ[th ]/(Xj ij

Hordr, VS, X /R j A EE B THEONUIRSS AR R R ok N B ARl A VS,
X GBI A TG 5 Bkt THSIAUIRS A L i ol AR A3 st NS dy o | A 8 6
Z AR B EE SRR, By AR O 2 M BRI EE 2, A GIS MEAESER, Hi=jrf, BI—A
B AGEE TR 1o IR, UL i P L AR TR AR
3.2.3. IFHITE
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SLy = By + BVag; + B, X + 6, + &,
Forr, SL, AARSTHIHARAL R, £on i A0 tERH D9 Vag, NACZLAER TR, Foni A
EEMEVEERFRE ;. X, WA RIAR R 6, v &, M5 AR IR0 ] 52 850 LA K BB AL 30 5

3.3.2. T EIGER
NG HY VIR PR TR 008, e U AR

SLy, = 7o+ 7 Vag, + 7,2 + 7, (Vagy x Z;, )+ 7. X + 6, + &
Horp z, AR, Vag, xZ, WA HIN,
4. KGR
4.1. #EiRGt

LR AR EAREAR RS, el N B RREREA R BE. ez, DR
AR KA . ASCREATT, FEARA 360, L7 2009 -3 2020 %, {5 F 0 X4k 0 PEAn kg #0148
RIghs BT — e ipah ik, R CLEAT R SRR 0 dr . BAR L 1.

Table 1. Descriptive statistics of primary variables
= 1. FETEMAMSIT

() @ @) (4) ©)

VARIABLES N mean sd min max
Year 360 2014 3.457 2009 2020
SL 360 0.226 0.129 0.0672 0.869
Vag 360 0.0307 0.158 0.000117 0.974
GDP 360 12,509 7875 4287 47,118
TAX 360 0.0812 0.0294 0.0422 0.200
CPI 360 0.376 0.0661 0.222 0.538
FDI 360 0.0201 0.0159 0.000100 0.0819
Internet 360 7.045 1.037 3.490 9.066
R&D 360 29.11 10.56 15.78 62.14

4.2. BEAEEYS

T2l 1 BEAE [ R REAUER TR R RO AR . BB ()PINE EARO R AR, ATLLE
HAE AN AEAT [# 58 SN A% Rl AR B B 00 T, R RO T REON IR, BAE 1%HKF B2, R
REAMAE SRS Y DI B BB IR M o 55 (2) 5 i IAEEAT 1 B, SRR IIERF 225, Tk
B AT RESZ M 1 A AR T DU 300 R S5 SR 520, £E55(3) (4) (B) (B) BN AR R I A &, B
PERIASE AN, S5 RIFENTE 19% 007K LR8I RE A SO0 X80 PP R oA B2 ) IR s
Mo FLAR LA 2,
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Table 2. Reference regression

2. EAEES
1) 2 3) 4 (5) (6)
modell model2 model3 model4 model5 model6
0.1763™ 0.1744™ 0.1285™" 0.1135™ 0.0919™" 0.0957™
Vag
(0.0221) (0.0228) (0.0310) (0.0315) (0.0311) (0.0309)
0.0000™" 0.0000™" 0.0000™" 0.0000™"
GDP
(0.0000) (0.0000) (0.0000) (0.0000)
-1.9270™" —-1.9515™" -1.9413™
TAX
(0.5644) (0.5265) (0.5417)
0.4908™" 0.4758™"
CPI
(0.1223) (0.1300)
0.7234
FDI
(0.7410)
0.2204™* 0.1264™ 0.0666™" 0.1412™* —-0.0241 —-0.0295
_cons
(0.0197) (0.0097) (0.0180) (0.0212) (0.0516) (0.0491)
TIME FIXED NO YES YES YES YES YES
N 360 360 360 360 360 360
adj. R? 0.0445 0.2436 0.3502 0.4264 0.4824 0.4869

Standard errors in parentheses; "p < 0.1, ™p < 0.05, *p < 0.01.

4.3. BEMRI

L PR A A A i R A X ) BT R T, >R A i s [l U ) 32 ] DAAE — e R P R 4 BT
N1 RAE R R RS, A SO B SR JEAR 2 Ja — WA e AR B, 25 R0k 3 58— BRI EE Bl pr
A, REAARIRS DR R B R R O IE, B S —IIFE 190K B3, S PUYILE 5% /K1
FEE, RUDEMER R X O, SEERDA S RART . BRI 3.

Table 3. Robustness test results of lag period

3. FEHRREMRIEER

1) )
SL SL
0.0870™
L.Vag
(0.0374)
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0.0922™
L2.Vag
(0.0398)
0.0000"" 0.0000""
GDP
(0.0000) (0.0000)
—2.1895™" —2.4045™
TAX
(0.2992) (0.3150)
0.6633™" 0.6257""
CPI
(0.0867) (0.0902)
0.0151 0.2146
FDI
(0.4166) (0.4564)
0.0195 0.0493
_cons
(0.0356) (0.0375)
N 330 300
adj. R? 0.3645 0.3712

Standard errors in parentheses; “p < 0.1, ™p < 0.05, *"p < 0.01.

5. {ERH BRI

N TIRNI AT REF KT B RN, ASCAER 4 B —FIEAE b, 3285\ 738 G K-
R&D DALz 28 5% OB B R RS B XZ. 46 4 IIRHEE RER, TRV R L
K Vag 5ZHIXZ B EHREAT S, I B RBHREE . X R 75 A5 BAT 83 1
G RN, RRHE QURT KT ISR TE & AE — € AR FE L I 959 RE 40 R 3RO0s H VDR i IR R fedb A o B p
WA 4,

Table 4. Moderating effect
= A FHHE

1) 2 (3)
modell model2 model3
0.0647™ 1.8015™* 0.5512***
Vag
(0.0321) (0.5645) (0.1610)
0.0080™™ 0.0082™ 0.0069™
R&D
(0.0005) (0.0005) (0.0006)
-0.0429"**
XZ
(0.0139)
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-0.0429"*
XZ_c
(0.0139)
—0.0104 —0.0145 0.0238
_cons
(0.0147) (0.0146) (0.0183)
N 360 360 360
adj. R? 0.4621 0.4746 0.4746

Standard errors in parentheses; “p < 0.1, ™p < 0.05, *“p < 0.01.

6. EHIRSEW

AL SRR TS, 48R 1 HEILAR SR X PR BB AT, (ERX AR & B G KT
MIZhA T Hoe, WHFURBUE IR RAESETH R DIk Ty T R B2 R R RN . AT, 4 AFT KT 52
THN, 3 et SR 2 R4 3R N 8 B B R AL AN iR T8 o BT &, 4 BB SR UEOR REFE SR TR A A
7, BRI ZF RIS, BI58 BRI P RN, BTSN .

FEFR TR TT T, ASCR A 7 RN BT AR, B AR R AR 2 5 W DIk 2 A ) ok R R it
THIRLS . 5 UAERT SO B, ASTRUERIN TR R ML A, 457 7 8RR XTSI .
FESERRE ST, AT A BUONBCR G E F R TS H K. BT Llg5e, ASCRELTPA
W Ho, AEBAESI QIR RN, RE LA R AR I Y B B AL, e i BRI e R A S
B, CASCHLBIH SR R R LTS, ORBTIRREERSAE . o Rt it 17 e L 0 QBT s, A
MFFSEUE DS TH X I LA BRI P SE i3 5 Dok, =, BORNE R NS E
e EAE 5280, SR BATH A GBS S, 6 OR G SCR RENE A IR 55 TR IRAR, A 2L
FETHE B

AR FUIE I REA AR R 5 DX IR Z 8] G R AR A AT, S T BHT AT XX — R R K
TEM, JFEE AR B NTESR, W 7RSI ARG A a0 g e D BIE, TR A2 E
ZRBE RPN X RIANY R T REMERM ST EIRIL T, LA RIRRE . $THX
SR ISR TORTRO R . S ANASHIT TR AS R Z A AE T B dl OB TR B EE AR AR, ELR T FEAN ] [X 8
Z IR S B o ARORATFURT LAY FE I [V, Bl & oW Bdie 2t AT SRS 4 ) 7304
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