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Abstract

As a new factor of production in the digital economy era, data factors have become an important force
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driving the transformation and upgrading of the industrial structure. Based on panel data for 31
provincial-level administrative regions in China from 2011 to 2023, this paper uses the entropy
method to measure the provincial development level of data factors, and employs a two-way
fixed-effects model and a panel threshold model to empirically examine the impact of data factor
development on industrial structure upgrading and its channels of influence. The results show
that, first, data factor development significantly promotes industrial structure upgrading. Sec-
ond, data factor development has a significant positive effect on industrial structure upgrading
in the central and western regions, while its effect in the eastern region is not yet statistically
significant. Third, the effect of data factors on industrial structure upgrading exhibits a threshold
feature related to the level of economic development. When per capita regional GDP exceeds the
threshold of approximately RMB 73,600, the promoting effect of data factors on industrial struc-
ture upgrading remains significant, but its intensity declines. Fourth, data factor development
can promote industrial structure upgrading by significantly improving the level of regional tech-
nological innovation. Accordingly, efforts should be made to further improve market institutions
for data factors, promote the development and utilization of data factors in line with local con-
ditions, and deepen the integration of data factors with technological innovation and real-sector
industries.
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Table 1. Indicator system for measuring the development level of data factors
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Table 2. Descriptive statistics of variables

2. ELXENEAMGRT

EiEp S EiEp TN MHE HiE Pt 22 e/ ME wKE
fi R & i T 3R R KF(Data) 403 0.1135 0.1118 0.0028 0.7791
Wefp R & PV S5 48 = AR (W) 403 6.7633 0.2845 6.0648 7.6716
XTI IR FE (open) 403 0.2644 0.2750 0.0076 1.4638

BUMFT(gov) 403 0.2888 0.2045 0.1050 1.3538

A NFTHEA K (cap) 403 7.8914 0.3128 6.9866 8.6723
ALK (urb) 403 0.5969 0.1292 0.2265 0.8958

W 2 W\ Z B (gap) 403 2.5383 0.3841 1.7943 3.6716

A HAANH (Inpa) 403 8.2941 1.6338 3.2958 11.8716
I IREAR 255 K 7K F (Inpgdp) 403 10.9284 0.4618 9.7058 12.2075
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Table 3. VIF test results
% 3. VIF IR

Variable VIF 1/VIF
urb 4.31 0.232136
cap 2.39 0.418214
open 2.36 0.423316
gap 1.77 0.565983
Data 1.50 0.668589
gov 1.48 0.676152
Mean VIF
5. SBIEER O
5.1. Z MY
Table 4. Baseline regression results
4. BELNER
1 )
FEMb S5 R A (W) FEMb S5 R A(W)
. ) 0.228™ 0.249™
B R R R KF(Data)
(0.076) (0.073)
‘ 0.458™"
Xt AN CRE FE (open)
(0.051)
0.497™
BUR T Tl (gov)
(0.102)
o 0.071"
N STEA K- (cap)
(0.038)
—0.443™
IR AL KT (urb)
(0.225)
, 0.326™"
3% 2 W\ Z 5 (gap)
(0.050)
6.575™" 5.067"
_cons
(0.011) (0.327)
AR 5 250 = =
B 1) o] 5 35 = P
N 403 403
R? 0.748 0.840
E: "p<0.1, "p<0.05, ""p<0.0l.
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5.2. REMRE
521 BREBETE

FEAER A b 2 G R B B M T, AR SRS [B01 M i, SR —. . =S
LG XA S A ORI LA R R -

Ind=Y" y .. xmm=123 (6)
b, yime R | DK m Pl e ¢ X A S P, SRR T R ] =R AR B
A AR SR P 5 ARSI LB O R . 45 RNk 5 Bk, WRLEH,
PREZ R ACE R TP M A TG VR FIAE 1% 007K B2, SHTRssie—.

Table 5. Robustness test by replacing the dependent variable

5 RGBT ENREMENN

1) )
Pk 2 i 2 Ak (Ind) Pk 454 s Ak (Ind)
0.130™" 0.117"
HdE B R K /KT (Data)
(0.032) (0.031)
0.184™"
XA TR FE (open)
(0.022)
0.212™"
BURFTTii(gov)
(0.043)
0.029"
NJT A K (cap)
(0.016)
—0.245™
WAL KT (urb)
(0.095)
0.149™"
W 2 U 2 Ffi (gap)
(0.021)
2.321™ 1.696™"
_cons
(0.005) (0.137)
A ] 52 2B = =
FIF ) [ 4850 = =
N 403 403
R? 0.760 0.847

#: p<0.1, “p<0.05 "p<0.01,
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5.2.2. iwE—HA

N IR SR A 25 R R, ASOR O RS R CBIR LR KRR e — W
ATIENAAE T o 25 RS 3B B 3 00 R 0oF 7 M 45 K T+ P 5 M v R A7 7E — 58 RO TR0 J (6 P 5 — 1A%
BAEEE— C R FEM R MR R R EE S R T, SRR e faetE. & 6 FIAZRER,
i Je — WA EHE B 2 R R AR P S5 A T D E R UK IH 235 R IE, B35 KT i [l )9 45 1
BEAR—5, YA S AR TR .

Table 6. Robustness test using a one-period lag

3 6. HE—HINREMAE

€y 2
FeHEmE i Ja — W R R KT
0.249™ 0.252™*
5T K R /KT (Data)
(0.073) (0.077)
0.458™" 0.480™"
Xt AN CRE FE (open)
(0.051) (0.054)
0.497™ 0.442™
BUFTTi(gov)
(0.102) (0.100)
0.071" 0.076™
N8 AR (cap)
(0.038) (0.038)
—0.443" -0.334
IR (urb)
(0.225) (0.224)
0.326™ 0.333™
W, 2 W\ ZFE (gap)
(0.050) (0.051)
5.067 4,989
_cons
(0.327) (0.326)
AR [ 5 5508 = I
Pt i) [ 5 & =
N 403 372
R? 0.840 0.829

#: p<0.1, “p<0.05 "p<0.01,

5.3. RiEERSEFERKFI VMM

531 XEERSH

BT AR VAR P ERAPE A R AT A5 IR . SRR, B B RO Hh B T
Xtk REIS R ZEONIE, R ER KRR B 2 (2t th Pu b X M S5 T 2 R X i
REHCONH, HAREY SRR .

7 DX AT RE-S5 AN R DX BT AL PR 22 B O e B B e s B2 3 N FH 25 A 9% o F G S X 0 i it
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Bt Ao WP A b B e R A T AT AT ORI s 2 ), Bl R BN RS B R S A5 S
fid . GRURBCE AL PRI RLHR . AR BRI X 22 50 A R AN AL R KA B g, Pk S Rk — 25 T 2%
FRESE ZAKMORHBOR . mRIRAA S HE BIH AR 5 SR IR R & . it — DI ae 5t K
B B 1 2 s B SR A ISR, R SR AR TR AR 2R P 70 # o

Table 7. Regional heterogeneity test results

® 7. KESFRMEIEER

1) 2 (3)
AR s (IR
—0.098 1.606™" 2.128™"
BHE T 2 K /KT (Data)
(0.066) (0.373) (0.272)
0.227 0.862™" 0.127
Xt AN TORE E (open)
(0.056) (0.245) (0.110)
0.095 1.869™" 0.284™
BUFTTi(gov)
(0.197) (0.329) (0.109)
) 0.088 0.017 0.083"
N 18 A 7K (cap)
(0.067) (0.086) (0.047)
0.121 1.309 —2.367"7"
IRAEAL KT (urb)
(0.289) (0.895) (0.470)
‘ -0.163" 0.175 0.405™
Ik 2 U\ 2 1 (gap)
(0.079) (0.132) (0.077)
6.224™ 4.628" 5.461™"
_cons
(0.547) (0.670) (0.456)
AN 52 350N = & b
Pt i) [ 5 2 b3 2 &
N 143 104 156
R? 0.932 0.944 0.848

FE: "p<0.1, “p<0.05, “p<0.01l.

5.3.2. 85 % RAKFI TR

N SR R 5 R R BT B BB Pk S M TH R IR R 22 57, AR SC A S IX A 7 A
(1 EARRT U E T TR B TR 30 . 5 SRR, E— TR Ty 11.2064, X Riff A 35X A 7= S E 2
N 7.36 Ji7G, Bootstrap K FIBERE N 0.052, EHAT THERLNAE 10% MG KT E&E . 2 XI55
IR, 2 NS X A P R A TR, B R R R KPS T R B 0.7545; B TAR(E S
i RECFEZE 04206, HFEEENIE. XRY, HiRERRBEANFSGREN BE I THh
PENVEE R T, (B AR F B 42 57 R B K PR s A Frisess, R — @ IR PR AR e . 3£ 8 ik
TG R BT 1 TR 2500 ARG 36 45
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Table 8. Panel threshold effect test based on economic development level: Panel (A) threshold effect test results; Panel (B) thresh-
old interval estimation results

%8 SR ERKTHER MRS : ERA)HSERE; BRE) MEEETER

ER(A)
et I TR AE 95% & 17 [X [11] FfE Bootstrap P {4
B 11.2064 [11.1902, 11.2074] 28.71 0.052
HE#R(B)
A Inpgdp < 11.2064 Inpgdp > 11.2064
0.7545™" 0.4206™"
HE 3 R JE /KT (Data)
(0.1200) (0.0788)
Pl AL 2 2
17 I 5E BN & =&
A T 5 AR 2 =
MIAE 403

VE: 55 PR TR R R bR R L L O IRORAE 1% 5% 10%HISE KT B . TR RN AR
BT 1000 ¥k Bootstrap B EHIFEIRE . [THEMH 11.2064 i R7 g AN IHBIX AP~ BUBE LR 7.36 Fiot. #t—HRHA
Py R ER R IAT B, TTHE LR AT T L E X A A R B 828 N 1E .

5.4. MBI H

R SCO T 7 088 3R AT R P L S5 R T IR, AR 3k — 20 SR A A RONEAS 36 5 9% i SCEE
WHR 4R W LR AT SR 36 o 1T BORBUFT KT X 7 Mk S5 44 T2 1) PR R 5k R B i b ELUE
UE, BRAE SR T i A RN AR SR [31] . BARRERAG THEE RN 9 P, Bl ZEE R KT 5ok @1
BT RO 1.378, FHAE 1% MG TH /KT B8, R B R R AENS 0 R T X I AR BHT KT
el Z R AR EAT RN AT B T FAR QIS s o (045 B4 S A, BeE PR RIRECE, (2ERIRIESR
AR BREAL, AT AN EE R TSR AR SCHE o 245 RONHAR BT T REA B B2 R Il 45
T T2 1) B A P SRTE S T S IR, BTk 2 19 B3R .

Table 9. Mediating effect test results
® 9. PAYRARLE

(1) 2
PSR A (W) FAR A K F(Inpa)
0.249"" 1.378™
M B R R JB/K T (Data)
(0.073) (0.253)
0.458"" 0.738™"
X AT TURE EE (open)
(0.051) (0.177)
0.497"* -1.778"™
BT Tii(gov)
(0.102) (0.350)
0.071* ~0.046
N I35 A 7K F-(cap)
(0.038) (0.131)
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sk
—0.443" 2.2417
WAL 7K (urb)
(0.225) (0.776)
0.326™" 0.664™
IR 2 N Z 5 (gap)
(0.050) (0.174)
5.067" 4.802°
_cons

(0.327) (1.128)

AR [ 5 35508 = I

Pt i) [ 5 & =

N 403 403

R? 0.840 0.938

#: 'p<0.1, “p<0.05 "p<0.01,

6. ARGEILERR

ARSCHEF 2011~2023 4 [ 31 ANEPATEUX ARSI, SR AR EVE DI L A O 2R R KT, JF
32 P UL 1 ] 7 R0 ABE PR AT TRTAR IR A 7R 5 S Al B 3 R X L S5 R T RN e, A3 B R 458 1) %K
W EF R E R 1A g . 2) K B R S P SR TR A FIAT A I i 1) DX 5
Forbr, s PEARHLIX VAR TR RIS R 2, T AR AL X A AN B2 . 3) Bdls B AR
MV SERE TR RN S I — 5 M T R R T THERFAE . 4) BORGUBERHE 2R 5L 4T+ 2 AR %
THER.

BT Ll Eg5R, ASCERH I EOR L

1) BEZ)zMm: feddh 250k

P25 e AR B AU E . FOBNLEI A IHME T AR, nPud e E g IR E R .
B M IEENE M, R OEE AL FRAAORY RS DX B BE 42 (R A, $RETHHIHE BRI K W] 52 5 ik
Mgz afh. [, ROfnssExt B 2R T, B2l SEEEN, RETSI AT e f 5.

2) XHRJRM: R B S 2= A R e

MR8 285 R e b B Skt 72 A A B B 3T R R o 6 T 2 BF A SR AT AR BRI X, W4k 48258
ERT LA B A A BT B, FEREE IR RUE AN AT AR, T8 2 A ol R A O £ Bk
ANGTIRBC B 5T A o X T 250 R KPR R X, N B A SRR AR B ] v o
BEHAEML . RBETEOROIE . SRR IR DU 5 e M IR BE R o, 8k e Al B R N
EREAMRR. R RS @B B

3) kSR HEBIE G A Y

Kol LR N SO HES G ML AL B R BOE LB g, B T IR L B B iE S A
RO E N o [FIRE, AR S5k B A Bh Bt ZE R SR T A BUIE RE D, SEBL S HE L RIXUA R & o 8 I sl
A EERNME R A, SEIHE LIRSS AR IR S b At IRl Ak R A

4) bR ST AN I B RE

Aol 7 AN B R SIS A R, R BB R G W S ree Ty, HES MR . N TR RE
DU AEBORRGIRBEN ] o Rl /Al R DA B Ay 1 & BARER A T, seBlms i e . &
REAE AR S5, ANTITAE P Ml T G 72 rh SRS L 3
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