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Abstract

Against the backdrop of the digital economy emerging as the core driving force of global economic
growth, digital infrastructure and innovation vitality have become key factors influencing re-
gional economic development. Based on provincial panel data from 2005 to 2023, this paper
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constructs multiple linear regression and panel data models to empirically test the correlation
mechanism and heterogeneous characteristics among the three. The research shows that digital
infrastructure directly drives economic growth by optimizing resource allocation, empowering
industrial upgrading, and expanding market scale, while innovation vitality fuels economic de-
velopment with technological, model, and institutional innovation as the core, and there is a mu-
tually reinforcing synergistic effect between the two. Heterogeneity analysis reveals that regions
with low per capita GDP and western regions exhibit a more significant economic response to
digital infrastructure, while eastern regions present a two-wheel-driven pattern of digital infra-
structure and innovation vitality. On this basis, the paper proposes practical paths to promote the
in-depth integration of the three from four dimensions: optimizing the regional layout of digital
infrastructure, constructing differentiated innovation ecosystems, strengthening their synergy,
and improving regional coordinated development policies, so as to provide theoretical reference
and practical enlightenment for various regions to achieve high-quality development relying on
the digital economy.
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1. 5|8

TE 95 AR FEAB IR IR AR, BBt DRV R ESSR, CRBCNHEZ) 2BRE TR K1)
K. ok EHaEmE, T EBTFETE S T NIE B RIS, M 2014 1) 16.2 TI{CTEEA % 2023
fE/ 53.9 Fif2ot, REHK T 465, BrEFo R UEBIENEFEER, MoEERA, @it
BEEAHE It FRIRAE, HEShATF R KA RS 41, BFLF EELmEE. mig
B B ESERE T, EERRVUE A POEE LS, BEXER LT R BRI T A 1P, toNX
WA G T ST AR AL T RHLIE.

BTG S fa b X FERAR R« A QR 5 i B A A R T O R SR BB BE 70, A S BAE Py HR i A
KRR RSB ORI RR . BUENE ) IR BONHES) PR IGK BIHT 51 % 1], X — RfEARZ HLX 1)
RIS ARE] T R IE . PARE E R B AR P R X ], 2023 FEHAZ LA T fbr Rt A
A XX A SE 336.84 1270, FIELIEK 2.0%, 25 ol LA s s BoAR filig ko =538 e 166.77
1256, FIEHK 3.3%, WHEEE S TR =, MEFEWT R X — KRR T A G £ A Es
B LRSS )y B 2023 4, BRIEmEHTIX “— X207 S AR SIS 1459 K, 4T 55%; H
FANBENMN 43 K, (HAT 62%; BHREREFEHM 632 K, HAT 56%; il 33 K, 4T
67%; BHEAIF /N 1484 5, (AT 53%; UFE R LRI 5640 1, AT 78%, HHIEAIH K
Rk LA BIHTE 72 BT LARRYE BN BRI K R 51 %, RS REBEAE A B 0 7k R Mk
R TE R R TR, QU2 o AR RIS, HAA AW, A fefE
b CLL NI B iR S VAR R N b L8

B SR UL 5G. HERPITET . B O A% O B AR R A 3R, A SR EL B Y 0 2
N AR & . IR @ E A P A0 R RIS R, X EF X AT R E. HEH
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A AR [2] L KAk S R R 2 G B R I [3] (4]0 Bk 1 RE NS (L ik it ) bRod VAT E A v R Ak
L, FHONAL AT S BUR A SRR S5 AR SR A SRR 1R AR SCRE[S]. An7E FLIE F R s, BRI, 5
R Ptz SdpEk, BRI NTE, ST TAEGR R S RE[6], 1R P GEE BE I B
AR o, UAPEZ 2000, HHEH M “ A12moe” Gk, osoh Mkt 7 iig s, EE N R
TR L R A7 5532.1 734, Hp B K ALIL 2111.5 A . EEBIEEY, &EMKTET 5L
HEILCIL 2559.7 J1 5K, 2024 -4 [H M7 55 22 5 Bk 46.4 Jifeon, W _EFAEHE 2 ik 15.2 JifeIt,
Forh s i BB 12.8 4200, AR S B E LA L E 2K 26.5%, EAREIL T RN £
NE I BRI (SRR

R ER AN B E A . QIS I S X S5 K B, YTz XEFrmiE Rk RES
BRI .

2. BLERINFHES
2.1, HFEEASTIREHE

By BN BT AT R R DR, RGBT R A 2, AR TE, S
ISARVERF LA B, SRR SUEZ Tt 8 AR R M Se s . ZERE IR R I, 5T Tk, B
M55 AT AU, R RERIE A B TR S R B, IZRE BT A SRR AL = 2
By ER i) 243847, B T I IR P I RR R EE, OB 25 284 BRI B ALy o
TR T 2 2% 6] 5 BE U SR BR ), IO M4 . Bl Rk 2 G, ik RE L IX . 2 X AR L
BANMCTAS, HREAELAF. URERE. TREDPAFRIEAR, G2 ey, HEsh 23RS H
PR AT RNET G, AR RCTAR JE RCR A R AN TS AR T B R R SR R S T I
R EEE, 5G Fuki 5.5G. 6G TH4k, Bl gttt LML, Tk HEM LB ATk
P DX, W R AR BRSO AW LR RE . SN I 5t RIS B 22 B e iR R
ok, FREOR OB, NAETHA 2 R EIEAFF AR

2.2. BIFRESIRIIRENEHE

QUBHE DN IRE A it & R R A% 0 5 B, BRI RBEE . P RITE SE MR . 35
RESHT SR QNH R R AL S K BRI % 0B 77, A BT BRI A RS . IR T3
AREVRB, B BERE R IEmEL, R 2R MR SEYR, BIHNE A B TR SORT
LU, B EE LTI, HEB AT A R S MRS B B AR 5

B FPE RIS QR S S MR A AT I ISLAT Oy, R R EMRKIEAA . BOR. W, HA%Z
BERIIR LIRS 5 i & o AA R EUHT IR OEUR , BUROS QB R LRI R ORER, 37 0 BURT R W7 1),
WANEIHEN, SREZAMMIN. FFES, AREEES T, SRR ES RS, ik
QIR A3 BN 78 B SR U 550 GBS B G I M B, S AN TR DX A PR AL L B U S TR vHE UL
Boo R AT MU b SRt 5 MR B 5, SEIE A SR AR T 7E 5 AR QT #6 5 AERRHE
e e A TR R KA I HBIX, S S R A L R, MBS A @R T, i
BORGIEE S ARG, SR g W RTE, SKBLZES . RRtfu R .

3. IERESHIRER

NAETDHRIHENE 71 Bk 5 XA TR R RINE, AL A2 Je ik [m] Y 2 5 i Al e A
RUJR%ot, RS UE R HEZAE NSRS . AR, WOREAR BONER i N T AR Bl O iR AR
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EAIE AR BIHE 77 (1 15 A 3 N R M) R S AR S 10 FLIBR IR B e N\ 1 4, (R S
JE RIS . #H SRS EAR B s h AR, DHBREE RN . A BEEREXE
TR BT, BENLIR ZZ 000 H TS R AR AR BE LA 3R

3.1. EfEEFRE

HREZ n I, BOEN:
GDP, = j3, + B, Patents, + B, InternetPort, + Y, B.control, + ¢, @)

o GDPFIR i ALK [0 7 BB, Patent /2 [F N HE N R BRI 53, InternetPort 3 TR 5545
BN 8, HIAR R control BN G BRI I SCHCURN income, #UH 2V EduExpense LA @ AE}
NBUG, &, AMHLR AT, B T4 07 4 [ %5 GDP (IS A8 .

4 FE AR ] 52 2 SR

GDP, = a, + 3, Patent, + B, InternetPort, + Y B.control, + j1, +&, 2)

Horp i R, ¢ RORFE, o NAMERREERON, SBMCTE B R B, NBENLIRZ . AR GE
i 0B b A B DX 2 e AR [ 288N

3.2. YiEkIFESHER ST

ASCHAE IR A P G B A, 2 P R AR e B, AR OR T SRR K R SR
Hre Rk, I EE 2005 A 2023 HEE RIEREGE, RETE O R R K IIARES, N IR L
AR AR BEAT /R VESE i, R 1.

Table 1. Descriptive statistical analysis of key data

1. ERFEER ST o0

A FEA e Ji%E B/ME S ONII
gdp 446 23380.99 22497.66 585.15 129513.6
Patent 446 28309.39 43646.77 79 242,551
InternetPort 446 1777.465 1898.013 15.4 9892.21
income 446 21488.36 13524.47 3625 79609.77
EduExpense 446 1.06e+07 8,974,478 373987.9 6.19¢+07
Tech 446 4,697,636 9,932,267 394.2 7.95¢+07
UG 446 123468.5 74929.94 5802 315,204

MR YEGETH T 85 RoRFE, AFRIMX A SUEAFEBOR ZE R, ELRM 901 3 N 1 %, [y R
TN WL B B SR bt 20 9 B A XA i . AR R AA AR L O 2 5, AR
AN K 2 R A R A TR R B E R .

4. SCIESTHR
4.1. FERTFLER
FIH Stata gmAE s eFEUERH, 2RI E 2.
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Table 2. Baseline regression

2. EEEIA
Gl (1) OLS (2) TR [
Patent 0.1974™ 0.1509™"* 0.1408™" 0.0909*
(0.0107) (0.0093) (0.0097) (0.0090)
InternetPort 7.5066™" 1.9453"* 6.6276™"" 2.3609""
(0.2469) (0.4035) (0.1882) (0.3247)
income 0.0378" 0.1086™"
(0.0227) (0.0232)
EduExpense 0.0010"** 0.0011**
(0.0001) (0.0001)
UG 0.0624™"* —0.0176
(0.0051) (0.0123)
I 4.5e+03™" —3.0e+03™" 7.6e+03™"" 4.4e+03™"
(408.7852) (636.7141) (263.1248) (1.1e+03)
N 446 446 446 446
r? 0.9226 0.9598 0.9364 0.9607
F 2.6e+03 2.1e+03 3.1e+03 2.0e+03

T 155 WNRTTZERERARER, T T T AR R AL 1%, 5%A1 10% 9K IR .

FEUER S5 FIE i I 7 B R QRS ) S X AT (A R 2 OkHK . A OLS [IH 45k
G FEARMAFEHIREROBA , FIRR 00 B NS FVBURBUE 1%K°F B2 ONIE, RIEF IR X
LTI EAT W M AL FUHESI R o [ P9 EE R R S BR B A 19%/K0°F B2 IE, S BErE
TR LG RIS, LRI B e N i 15 A R N R A R R S
FREWVRORFF BE NIE, P IAIE T 87 Sl 5 RS I &G K IR RSN . AR RIS R S OLS
[BIAZRIEAR 2, HEHATEE . AR RN, FLIBCRY B8 42 N\ o 1 405 [ P9 RS AR &
A FEBIILE 1%/ LR EOYIE, BRIESE 7732 5 G0HHE St X 2 R K IE F3REh 1 -

BEAh, AR R AR ) R2{E T OLS |l AR, 358 BT AR 2R S A i DL 1 i, 25 e XA
S, MR /s, ST R, JE SR UK LA 1R 45 RAE A% O i idE , IR AR A
REETFAZ BRI LA .

4.2. RAED

S ERG AR R R A RE R BB . AR A Modified Wald #5565 White #5256 PR 5
i, W R AR R T TR, Mg R 3.

Table 3. Heteroscedasticity analysis
F=3. REEDW

gAY Giil & H ZiitE Prob.
Modified Wald #&36: Ve 28 4850.81 0.0000
White F 3 F (6, 438) 457 0.0002
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MAGIEEE K TE, Modified Wald K56 (45 1118 /v 4850.81, Prob.fE A 0.0000, ZRBHMERIAELE B 2E K
ST MG White fI30 1 F GBS 4.57, HHEH(6, 438), Prob.E A 0.0002, [FFE/NT 0.05, H#—
WAIESE T 507 2 ATAE

R WA Y T A MR EAR T, EAMUS FES S T B R ST B
J7 T wfbTh), AR R SRR RN R X BRI A T R L QTR I S AR
) S B A HERA VPl S5 0 B o DRI, S 222 1) R R AR e o

4.3. RIFENTE

BERBORAFAE ) 507 22 IR, A SCR IR AR v R T iR AT A0 3, DB IE X A 85 SR 5. 5
Ji W AN B AR ZIUT ZEE NEOE, SRS THARE N Stk R, i
P 0o AR B SCIBCH T A HERA 1% o AR @ AR HE R TC 7R TSR 7 ZZ RO 3, e i i bR v R O [ 5t - W7 T
FE, NSHESSRTRAUESCHE . MIHEER AL 4.

MSFTT Z AL FRHT JE IR LU G5 R, B . QUG A B0 B4 K 1E 17 FEMA AR AR

Table 4. Comparison of heteroscedasticity handling results

F 4. FHENBERTE

A (1) FEETAR 515 (2) FafdbrukiR a3
Patent 0.1408"* 0.0909"** 0.1408"* 0.0909"**
(0.0097) (0.0090) (0.0188) (0.0240)
InternetPort 6.6276*" 2.3609" 6.6276"" 2.3609"
(0.1882) (0.3247) (0.4429) (0.7601)
income 0.1086™" 0.1086"
(0.0232) (0.0579)
EduExpense 0.0011"* 0.0011"*
(0.0001) (0.0002)
UG -0.0176 -0.0176
(0.0123) (0.0281)
HIR 7.6e+03" 4.4e+03*** 7.6e+03" 4.4e+03"
(263.1248) (1.1e+03) (549.2911) (2.4¢+03)
N 446 446 446 446
12 0.9364 0.9607 0.9364 0.9607
F 3.1e+03 2.0e+03 455.1929 172.3266

e SN NR T ERENRER, UL T T BRE REE 1% 5%AT 10%1KF E R .

5. R E S5
5.1. B4R

A% SC UL P9 R3S N R B A B B0 e — O TR AR &, R R ok B A HR O N R R R R
(Patent) ] BEA7AE TN ZEPE I REL. SR, & FIPIAMAL T 5300 A R E T B T, [IAZE R 5.
AT RXT A AEAR B Patent T AR BAT R K WA REAT AR IR«
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Table 5. Endogeneity treatment

5. REMRE
A (1) PP Buh ik () )7 3EAG T
Patent 0.1961"" 0.1588™" 0.1961"" 0.1588™"
(0.0344) (0.0395) (0.0344) (0.0395)
InternetPort 7.5031** 1.9936" 7.5031** 1.9936"
(0.7258) (1.1110) (0.7258) (1.1110)
income 0.0386 0.0386
(0.0853) (0.0853)
EduExpense 0.0009"*" 0.0009"*"
(0.0002) (0.0002)
UG 0.0633™" 0.0633™
(0.0127) (0.0127)
el 4.3e+03™" -3.1e+03™ 4.3e+03™" -3.1e+03™
(966.1917) (1.5¢+03) (966.1917) (1.5¢+03)
N 396 396 396 396
2 0.9234 0.9589 0.9234 0.9589

T 155 WRNRTTZRERARER, T T T AR R AL 1%, 5%A1 10% 9K IR .

1) 33T EAERK: FHMEREIA%REER, WA E Patent XA S F Giit 224 3798.21 (&
KF 10 KL EME), HEovee 2505 0.8979, XU T EAE Y Patent fE7EIRAM I, AEAETTA
AR R, AR R AR R

2) WAL it F R RER, GitEN 4.535, SR P ER 0.0425, FH4: Patent AHME
MR, UL Patent /735 N AEME, SR Bt/ — L (2SLS) Il 1145 R AT 5

5.2. REMEE

MR SR M ESEVE SREENE, ASOR N SR AR . 4 R r AR X TR P A Sy BEREAT A e A
X, [BEIHSRIE 6.

Table 6. Robustness test
< 6. FRIEMRIE

A (1) HIB R {A (2) AR (3) HEFIFEAX A (4) 4iFarEA X |
2SLS GMM 2SLS GMM
Patent 0.1494" 0.1494™ 0.1359"* 0.1359™
(0.0386) (0.0386) (0.0417) (0.0417)
InternetPort 2.5373" 2.5373" 42102 42102
(1.0955) (1.0955) (1.6054) (1.6054)
income 0.0639 0.0639 0.1491" 0.1491°
(0.0844) (0.0844) (0.0879) (0.0879)
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Eduexpense 0.0007"* 0.0007"* 0.0008™"* 0.0008™*
(0.0002) (0.0002) (0.0003) (0.0003)

UG 0.0711* 0.0711* 0.0391* 0.0391*
(0.0143) (0.0143) (0.0195) (0.0195)

HIR -3.3e+03"™ -3.3e+03"™ —6.9e+03™** —6.9e+03"**
(1.5¢+03) (1.5¢+03) (2.3e+03) (2.3e+03)
N 396 396 223 223
12 0.9575 0.9575 0.9619 0.9619

SN NR T ERENRER, UL T T BRE REE 1% 5%AT 10%1KF E R .

@ B AR F, F winsor2 fir 4 7 s rh i sm g . [ BRI S gL EE, 4
TS J15 S BFEA BY 1E R S AR AR AL, IR W B AR EYE @ 4EMREAR X (ARSI GEE 2016~2023
By, REHHZTEm 285 BEMEEE LI, R\AAF R A XA, HFFEds LKL
MM IR A AFAE, TR S50 B BRI a1 .

53. RERMS R
S FEERE R AT B AT, gE R AR 7 TR

Table 7. Heterogeneity analysis
=7 RS

Bl (1) ®A¥) GDP (2) & A GDP (3) AREBHLIX 4) X (5) PEHHLIX
Patent 0.0622 0.1462" 0.1351" 0.0976™ —0.0028
(0.0495) (0.0411) (0.0580) (0.0421) (0.0569)
InternetPort 0.1828 2.5835" 2.5935" 0.2368 3.1858™
(0.9544) (1.3264) (1.4829) (1.0396) (0.8192)
income 0.0574 0.0745 0.0101 0.3216" 0.1437"
(0.0922) (0.1035) (0.1073) (0.1688) (0.0799)
EduExpense 0.0009"** 0.0009"** 0.0008"** 0.0009"** 0.0005™
(0.0003) (0.0002) (0.0003) (0.0003) (0.0002)
UG 0.0813"* 0.0629""* 0.0848""" 0.0981"*" 0.0614""
(0.0147) (0.0190) (0.0233) (0.0137) (0.0147)
H A —2.9¢+03" —4.6e+03" —2.7¢+03 —9.6e+03"** —2.5¢+03"**
(1.1e+03) (2.7¢+03) (2.7¢+03) (2.6e+03) (960.8029)
N 184 212 143 89 164
2 0.9122 0.9566 0.9631 0.9652 0.9617

SN NR T ERENRMER, UL T T BRE REE 1% 5%AT 10%1KF E R .

(1) & A% GDP 434 KA N GDP 47505 M N5 GDP A 51K A\#% GDP 4, R FitEs
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KRR

P R EsR, PRI g . BUFE I S5 K s A 22 . fE s A3 GDP 44/, M
HABARI X 5 K E 2R T . WA SEEREAA, SIS L bR RS 855, ASCAN
e PRI et X Qi Ty ik A o, A QL H B S BN GDP AW, X LFF K 5y
S SR I RBEENIE, 5B H WA ALK

(2) HIPEAIE M HARED AR P = KX A S, SRRV O WIS . AR B X %
I QU LRSI LG, RS R X B AT AL QIR B T R RRBUIRMI AT
R DX 285 M SR Bl R A B, B R 5 QRS AR R S 0 KA, TRER B T AR B X
FEARRE P RS« ARSI RE T, MARTE RSB T Lot A S S AR &R, TUi X 25K T
BREFER T RE SEEHRN, Brr @i hantE RO, T RIHNE /15 JE RIS 25 18K AR AL
/BN, PRBLT PR X By SR, I e B SR IR AN SRR SN B K L SE R

6. BIFEES6IFE XX L5180 B HLBIRYT
6.1. FEENEZERIMER

Ho—, BBl DR IR B R . HRBIE TR BT Bt B R ), (B4 HoR. A
AP E RS XA Bsl, FEBCRIIIERER, BIRSHMA . =, Bor i@ vl IR L AT
oo ARG BT BSOS IRTHE S SRR, B RIS RIE K, R ATRIE KA
Fo K=, Br@faM Ty Kimist. Bira. ERRSERTErEE, bk Zm
HHES ORI, R, WahErm 5%y k.

6.2. BIFE N OIREEIER

—RBRBIHT I T FAZ 0B B ERMNBER BN, EdEE . sog. B AN E b
A gL TARHLES A B 2R R S BORIE SN A P 2 REAL R Y, 3R TH A R 5 7 i RN AR
By SR G Mk R e e B BE s N RE . AR IEs 24 S A0Sk ) SRR M AR A A M X M, TR
GOBTAGEK , HESD L A R A T

TRBEAAHIH R AT R R Z U SE AR LR BRSSO 0 E
M ESE: FELPHT B HE R AL, PR NN IR JE 2 2 5 800 R B BRI, 3271 BRI
IR B R R SRR A A P SRS, QG R MRS RiEwh L&, h R G
ISR

=1l BE A F5 S AT A R A AR S o 5838 FX) ) S T BT 0 (0 PR 4 0 R LR
il BE4E 4P BB ORFRAE , LRI E 22U MR, WORBER RN, W I BCE AT BT ML BE 22, 2
BERA. NAEZRA MRS, WR¥OR G ZRARRFBER. AHAEILHIE, B RBIHE ft ik
B, O R GET FE M, BRARBE BAS, TR R B TE A R R IAEE, AR AUHNE 1R
B R

6.3. —HBhEHH

By B 5 AU AR B AL EE . P FIRRE IR AR (7], —J7 M, By @O ANH R BRSO
HERMRE, REEE. S EREE ) SEIR S, BRI RA, Be-F e wothE, ni
JREAL: Ty —T7 L, BUEE VBT BT PAR R ORGP AEME R SRR
R, R TIREBATI R EM M. & FRIREE S Z R AR LT, 3 m etk S ML &
J&.
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7. REXELFERELROBMEHEEZ
7.1. AHBFEEXEFE

Sl ZE A AR R EGR, X TUE SR GDP #1X, Bk 5G Fulh. HEAM TR Sl N, KA
e BRI E, BRECTIS; MRS Y GDP HiX, R T E BN, N TR ARSI AR, S
PR G S T B SR DO R S AL, HES AR B EOR 5 B A o v AR AT, (2 DX

ﬁﬁ%ﬁ'{‘tﬁu %ﬁﬂilh\

R X H RS RF IR G UFT S S SR BIH, IORBEABN, B E IR L 5 AR, e A
PP BRSPS BOREEAC LS. 08 HE 58 GDP M X SRAE R A, &R AL G, SR (™ T e A
R, MBS ARFMAHGIE, FINGHHAGHES, HFARALOHFH. ANINKBEESAAEN, 7TH
N SIS, SR AN T BEAS

73. B _HEHRER

FENLHCT IR S BT R ARG, HESh A Yo S X BB ROR RS HEUL AT, SR e LS4
Sl mEL BT S SRR @R S A1, BRIt QUF e, e B BOR SR
F, BN BSOS, BUIl T BRI RN SR, ORI ERE 7.

7.4. TEXEHELZRBIR

S DR B AL, S AR A R PSR AR BOR . P S BB BRI, ST AR X
RN o KON P AR BCRAURL, B SO A AR . AA R IRETT IS4 T 3CRE, $RTHHRER
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