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Abstract: The digital economy serves as the core engine driving the development of new-quality productive forces. As a
major industrial province in northern China, Hebei Province’s industrial transformation and upgrading, along with the
cultivation of new-quality productive forces, are of great significance to the high-quality development of the regional
economy. This paper adopts the entropy method, panel data model, mediating effect model and spatial econometric model to
conduct a statistical measurement of the development levels of the digital economy and new-quality productive forces in 11
prefecture-level cities of Hebei Province, and empirically tests the enabling effect, mechanism of action and spatial
characteristics of the digital economy on new-quality productive forces. The results show that the digital economy promotes
the development of new-quality productive forces through three major effects: structural optimization, technological
innovation and resource allocation. The analysis of spatial spillover effects indicates that the digital economy exerts a
significant role in boosting the local new-quality productive forces. Based on the above conclusions, this paper puts forward
path optimization suggestions from the aspects of improving digital infrastructure, promoting regional coordinated
development and activating mechanism innovation, so as to provide decision-making references for Hebei Province to

cultivate new-quality productive forces by virtue of the digital economy.
Keywords: Digital Economy; New-quality Productive Forces; Statistical Measurement; Enabling Mechanism; Path

Optimization
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Tab 1 Evaluation Index System of New-Quality Productive Forces
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Tab 2 Evaluation Index System of the Digital Economy
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Table 3 Calculation Results of Index Weights for New-Quality Productive Forces

— bR ME Bt/ Zi1 7 WE =&Aakr ME
HARBHr 0.352 A 0.198 El 0.068
E2 0.065
E3 0.065
BHSE 0.154 E4 0.052
E5 0.051
E6 0.051
BERAH 0.428 WD E 0.143 E7 0.048
ES 0.047
E9 0.048
B ST B R 0.142 E10 0.047
E11 0.048

R 3 FREFHIRIPNENELER (5
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Table 3 Calculation Results of Index Weights for New-Quality Productive Forces (continued)

E12 0.047
B9y s R 0.143 E13 0.048

E14 0.047

E15 0.048
L BIH 0.22 RSP HT 0.112 E16 0.056
A 0.108 E17 0.054

E18 0.054

R 4 BFLTHEPNENREER
Table 4 Calculation Results of Index Weights for the Digital Economy

—Zitabs WE B E T NE =%tk HE
K7 TR 0.285 G & RS 0.096 D1 0.048
D2 0.048
Bl A KR 0.094 D3 0.094
ElsSi i 0.095 D4 0.095
Bt 0.362 5 Baligl R K 0.122 D5 0.041
D6 0.04
D7 0.041
IS Y 2 g K 0.12 D8 0.12
. S .
WAAE BEARG LR R 0.12 D9 0.12
K
% &=te 0.353 MBI R R 0.118 D10 0.039
D11 0.039
D12 0.04
Bl 4 b 0.235 D13 0.235

4.2 W EEBRRHMES BT
4.2.1 FR A 73 R R KT I 8] AL
& 52011-2023 FA LB F AL 1 5HF LI RBAKFIME
Table 5 Average Values of Development Levels of New-Quality Productive Forces and the Digital Economy in Hebei
Province (2011-2023)

s %iizﬁ FFEH (Digital e ﬁiizﬁ BB (Digital
2011 0.102 0.098 2018 0.228 0.215

2012 0.115 0.112 2019 0.249 0.238

2013 0.129 0.127 2020 0.237 0.229

2014 0.145 0.143 2021 0.258 0.251

2015 0.162 0.159 2022 0.281 0.274

2016 0.185 0.178 2023 0.305 0.298

2017 0.206 0.196 FEHHHK R 9.20% 10.10%

2011-2023 FEiMALEH A2 ST R BT BAR ERD A, M 2011 H87 0.102 #£FE
2023 4Eff] 0.305, WK RN 9.2% (WFE 5 . HMERE: 2011-2015 NS K, #K
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Table 6 Development Index of New-Quality Productive Forces (NQP)

pay
e

Province (2011-2023)

T

=
H R

in 11 Prefecture-Level Cities of Hebei

IR 2011 2015 2020 2023 ¥E H4
HEE 0.128 0.195 0.27 0.309 0.198 1
B 0.125 0.191 0.265 0.308 0.194 2
FEL 0.095 0.158 0.232 0.307 0.176 3
i 0.101 0.165 0.239 0.306 0.179 4
e 0.092 0.152 0.228 0.305 0.173 5
e 0.118 0.188 0.262 0.304 0.19 6
kxR 0.088 0.148 0.225 0.303 0.17 7
TRt 0.085 0.145 0.221 0.301 0.168 8
M 0.098 0.162 0.235 0.3 0.175 9
R 0.105 0.169 0.242 0.299 0.18 10
i K 0.089 0.149 0.226 0.298 0.171 11

R 72011-2023 HEHILE 11 METHFEE TR BIRE (Digital)
Table 7 Development Index of the Digital Economy (Digital)
(2011-2023)

in 11 Prefecture-Level Cities of Hebei Province

W 2011 2015 2020 2023 Bl Hi4
AR 0.129 0.196 0.272 0.31 0.199 1
B 0.126 0.192 0.267 0.309 0.195 2
ZFER 0.096 0.159 0.234 0.308 0.177 3
HE 2 0.102 0.166 0.241 0.307 0.18 4
& 0.093 0.153 0.23 0.306 0.174 5
g 0.119 0.189 0.264 0.305 0.191 6
kxRN 0.089 0.149 0.227 0.304 0.171 7
pges 0.086 0.146 0.223 0.299 0.169 8
M 0.099 0.163 0.237 0.301 0.176 9
JER 5 0.106 0.17 0.244 0.3 0.181 10
K 0.09 0.15 0.228 0.297 0.172 11

432 BFaBrer A
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Table 8 Correlation Analysis of Variables

B/ NQP Digital Mardex Urlevel Opeup Govin

NQP 1
Digital 0.876*** 1
Mardex 0.723*** 0.689*** 1
Urlevel 0.698*** 0.654*** 0.712%** 1
Opeup 0.645*** 0.612%** 0.678*** 0.633*** 1

Govin -0.321*** -0.298*** -0.315*** -0.287*** -0.265*** 1
TE: o JORME 1% KT LEE.
5 SHESWER
5.1 FEHEREI[SHT

FERIAS R NE 9. R\ FAETRI L) BA & EMREE SR, @itk rait
T 1 AL, FFRAESS R BT 0197 NEAL, % HL 5 316E.

PR, RIS, AR T8 R A TR E: WK (UrleveD 1%
N 0.062, 7F 5% /K°F ERE, WS ERER, EERRA P HIRT W AMT R
(Opeup) MIRFCH 0.048, TE 10% /KF L&EE, SAMFBGINLEEARMNE AR, Bidmd
FPEARE  BURT-TIRERE (Govin) (AN -0.039, 78 10% /KF ER3E, B BUFT HnT fEH i
POURECE, 0GR A TR R

F 9 HAEEIFER
Table 9 Benchmark Regression Results
AR ¢ &3 &)}
Digital 0.452*** (0.038)  0.236*** (0.042) 0.197*** (0.045)
Mardex 0.092*** (0.021) 0.085*** (0.023)
Urlevel 0.068** (0.028) 0.062** (0.029)
Opeup 0.055* (0.030) 0.048* (0.031)
Govin -0.001125 -0.001014
R 0.058*** (0.012) 0.032* (0.018) 0.028* (0.019)
I 113 ] 52 No No Yes
SRy (8] 58 RRNE No No Yes
N 143 143 143
R=2 0.782 0.815 0.847

s %y we, oo IFORAE 1%, 5% 10% K RS, 555 PR bR R

52 WAEMKRRE
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FRERMCT A Bt R A TR R A R SGR CH R A Jy ke ] e sl B v e b itk
), KBTI B JE I (L.DigitaD /FEo8 THRAE, #H7 R4 GMM flitt, &R IE 10,
RYTUEE S A A R R, B 2R BRI B A 0 IR RE SRR SR 2 25

® 10 HAERKRERER (GMM)

Table 10 Results of Endogeneity Test (GMM)
Bl (1) #4r GMM (2) &% GMM
Digital 0.248*** (0.041) 0.263*** (0.043)
L.NQP 0.325*** (0.058) 0.342*** (0.061)
Mardex 0.078*** (0.025) 0.081*** (0.026)
Urlevel 0.059** (0.030) 0.063** (0.031)
Opeup 0.045* (0.032) 0.049* (0.033)
Govin -0.000972 -0.001064
(g1 0.025* (0.013) 0.023* (0.014)
AR (1) P 1ff 0.028 0.025
AR (2) P {H 0.376 0.392
Hansen 4 P 1H 0.485 0.512
N 132 132

T >y xR RRIRIRAE 1%, 5% 10% /KT EEZE, 5 AR EiRER.

53 Rk

KA =M AT RAEER S, SRR 11, MR @i ss R RW, Hrairxbmie
77 0 1 T R R R A R A

£ 1 RBEHRRER
Table 11 Results of Robustness Test

R

(1) HEMTE

(2) BHRYERZR

(3) BHREREE

Digital/Digital_PCA

0.189*** (0.047)

0.203*** (0.046)

0.192*** (0.048)

Mardex 0.082*** (0.024) 0.087*** (0.025) 0.083*** (0.024)
Urlevel 0.060** (0.030) 0.064** (0.031) 0.059** (0.030)
Opeup 0.046* (0.032) 0.050* (0.033) 0.047* (0.032)
Govin -0.000999 -0.00112 -0.001026
H RO 0.026* (0.020) 0.029* (0.021) 0.027* (0.020)
T ] 78 SN Yes Yes Yes
SR [ TE KR Yes Yes Yes
N 143 143 143
R= 0.839 0.828 0.835
TE: *, v wo R RIRORTE 1% 5%, 10% KV L3, 155 O EIRHER.
54 X35 R
£ 12 KERRERKRER
Table 12 Results of Regional Heterogeneity Test
Bl e (3 1) E N CHID) g (5 1)
Digital 0.256*** (0.052) 0.187*** (0.050) 0.124** (0.051)
Mardex 0.091*** (0.028) 0.083*** (0.026) 0.076*** (0.024)
Urlevel 0.072** (0.033) 0.065** (0.032) 0.053* (0.031)
Opeup 0.056* (0.035) 0.051* (0.034) 0.042* (0.033)
Govin -0.001247 -0.001092 -0.000864
B 0.031* (0.021) 0.029* (0.020) 0.024* (0.019)
T [ 5 R Yes Yes Yes
A ] 58 R Yes Yes Yes
N 39 39 65
R= 0.862 0.845 0.823

PEs e SIFORAE 1%, 5% 10% KT RRE, 455 N OR bR
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R 12 BERWITFATHIREER N I “Hrb> 3R > HI RREERHIE, 48R R H5 13
FIAE. PR NBORZ T L, BUr R e, P2 TR, B At S
AR DR A RN s AR TV R R RIS, B 22 B s A% 407 W B0 A e TR ) sk i
FPGHL X PR T, B R R, PR E, BT I R RN 52 2 i)
4.

55 {ERNLHIRL

KH A RS I AR AL . BORGIET . BERACE = RRN, SRR 13.
55.1 LA (Indstr)

F (1) RFLGHES A s R K E: 5 (2) R PSR ER T 25 55
AR S Z IR ARy AR, R H2 33 5RIE .

552 FARBIHME (Tecin)

) (3) R TFATALHEARAE: ] (4) RPBRGIBASEIL > P AEN, R H3 133
Bk
553 BHHACEMNY (Resdis)

5 (5) KRB 2t BRI, RITBHIRAC E XK, 51 (6) KW BHHAC & IR I%E
e, B HAe R R15IE.

& 13 fERNIHIR KR
Table 13 Results of Mechanism Test

A (1) Indstr (2) NQP (3) Tecin (4) NQP (5) Resdis (6) NQP
Digital 0.328*** 0.172%** 0.412%** 0.165*** -0.246*** 0.159***
(0.061) (0.047) (0.072) (0.048) (0.058) (0.049)
Indstr 0.035%
(0.015)
. 0.058***
Tecin
(0.013)
. 0.105***
Resdis
(0.021)
Mardex 0.062*** 0.081*** 0.075*** 0.079*** 0.058*** 0.076***
(0.022) (0.024) (0.023) (0.024) (0.021) (0.024)
Urlevel 0.049** 0.057** 0.056** 0.055** 0.045* 0.051*
(0.025) (0.030) (0.026) (0.030) (0.024) (0.030)
Opeup 0.042* 0.045* 0.048* 0.043* 0.039* 0.040*
(0.027) (0.032) (0.028) (0.032) (0.026) (0.032)
Govin -0.000759 -0.000972 -0.000888 -0.000918 -0.000638 -0.000837
M 0.125*** 0.023* 0.156*** 0.021* 0.328*** 0.019*
(0.031) (0.020) (0.035) (0.020) (0.042) (0.021)
0TI [ S R Yes Yes Yes Yes Yes Yes
e AE ek A Yes Yes Yes Yes Yes Yes
N 143 143 143 143 143 143
R=2 0.785 0.856 0.802 0.863 0.768 0.859

PEs % e s SRRIBORAE 1%, 5%, 10% KT LB, 455 ROR bR
5.6 25 [A]E H AL I
5.6.1 ZE[AIMHRIERLK:
KA Moran's | $8EUG IR AL = s A R DGHE, 455L 03 14. 2011-2023 4F Moran's | 4k
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BIITE 1% KPP LEZFERNIE, RUERILE 11 DN A5 ) R R AR B35 1 =S (R 4R RN,
EA KA AT E AR ST
£ 14 2011-2023 FHFFEAEF=S] Moran's | 85
Table 14 Moran's | Index of New-Quality Productive Forces, 2011-2023

FAy Moran's | Z 14 P {H FEAy Moran's | Z i P 1A
2011 0.325 2.876 0.004 2018 0.386 3.215 0.001
2012 0.338 2.954 0.003 2019 0.392 3.268 0.001
2013 0.347 3.012 0.003 2020 0.378 3.157 0.002
2014 0.359 3.087 0.002 2021 0.405 3.352 0.001
2015 0.368 3.142 0.002 2022 0.412 3.406 0.001
2016 0.375 3.185 0.001 2023 0.421 3.468 0.001
2017 0.381 3.203 0.001 BT E) 0.376 3.174 0.001

5.6.2 ZF[AIFE AR [A] ) 2%

25 (A AR [l 5 R LR 15, R T AT A X B AR B BB s
%o QI b DX 5T AR P I A AE SIS AN, Bk HE 15 RI5RIE

BRSNS BN R s R, B BRI AR = S R R F 32 AR A A
ML DX, S AT 1 X (R0 AR 58, S Bk T AL A B A PR R SR AEE O - ALY 2 1)
IR, A% OIRTT AT BT B ERILEAE RS, HRHMERIRIS .

#® 15 ZFHEERERER LN (SDMD
Table 15 Regression Results and Effect Decomposition of the Spatial Durbin Model (SDM)

A5 EPEES JER VAN EIEEEv A Jug e
Digital 0.193*** (0.048)  0.193*** (0.049) -0.000836 0.155*** (0.047)
W>Digital -0.000966
Mardex 0.082*** (0.024)  0.082*** (0.025)  0.012 (0.015)  0.094*** (0.027)
Urlevel 0.059** (0.030) 0.059** (0.031) 0.009 (0.014) 0.068** (0.032)
Opeup 0.046* (0.032) 0.046* (0.033) 0.007 (0.013) 0.053* (0.033)
Govin -0.000999 -0.001036 -0.005 (0.012) -0.001176
W>NQP -0.006832
fg el 0.026* (0.020)
Il i [ S RN Yes
Ay [ 5E 2B Yes
N 143 143 143 143
R= 0.865
VE: xR R RIRORIE 1%, 5%. 10% ZKF R, RSN N AR .
6. R SBURE I
6.1 BFFAL L

(D b B F UL 1 58T abt KRR 2500 ETéaS, 2011-2023 485 4L T4
WKEN 9.2%, HFATFHFERHKEN 101%, —HREEERL, MHAEMERHL 0.876,

(2) X ZEREE, DFRPMEI Bl - W& KR AFE. FLRETaskr St
PR AR 24, K AREAN S, BiRA s ST Esr XS MR G, Rk
AT B F A SRR
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(3) B AT AbA F A 1 B 3 E AN, R E P KPR T 1 A8,
HR AP 1R JEACT- PRI N 0.197 ANFAAT, 451040 P AR P A BRI RS (R PEAG 36 5 A SR IROT

(4) TREERNAFAE X o, 2B “Zrh> 3R > 387 MBEEERHE, S XS 588
(H 7 T AN 2 el g5, BUF R P IR R AR i 2, BV b [X 52 28 B b R = M 4 4
29, TR AR XS BL -

(5) FFAFriEd g BRI A TR E = KHLEI e A 7 IR, relkgsi Tt
T HAROH . TR E PR 38 2 BRI R A B

(6) HFZUE0E o A 77 BAT 78 (A AR, o AR b X B AT 2B (R R, (B SBT Hh X A7
FEREI RIS, B “HOER - By B e2” K EgE.

6.2 BUREN
6.2.1 SEEBHCFIEMIHE, F5 L AEIEA

(1) GEHEdTALai i v, HAUmmE X 56 K. REERH O Tl EEM
SRR AT R, AR/ X B TSI . 2025 FERTSLHUA ARG BT iR IX 5G M4 4T 5
BELINFIE S 28 5G W78 ik F] 95% b b,

(2) BB 5 A Gt Bl & A e, B U Ll s HIS SR Tl 7l 1) Tl LB
PP @I, SCRPNEL. SRR TGS 5 @ WO A R R B, R T B T HOR B I it
“Hedl.

(3D I NAY B SRR SR TR, add B BRI EE T 2, il A
WAEN TN HERR TG, RS R RO
6.2.2 AR, AL A R

(1) gk “Fhg| . AR, BB PIXBREKR. XA RE. RE. YRR
AP SR TG KRR, RIESIGTEIER: HESEL . BES. WMR A LIk
REAR S, FTEE PR EAT X B s b X AR FERR =k, R BEE AR B BRI
Wz

(2) ISR IBE FART AR, B R E AU R RS, HEAa R B L S5des.
RERBTHEAR BRI, Wl mEm A A A s e a4 5% .

(3) Rl AA 2 ) ¥ak A1 200, ST A% Lo 3T 5 PRI T B2 R GRS, B A o 3 T 11
KAl i & A T e A, HEBBORY ORI R 3L, TR “Ho0itsah . A E” kg
.

6.2.3 WoH = KRIRAENLH], SEAMARRE

(1) SRAEER AN HESI B T 407 5 SRS B P R FE Ry, EEAUR BN TR RE . KK
Wi HREIREE s InPE G B AL, S ¢ b B 473, BNk, B .
LG Rl e,

(2) BUBARGIHRL: MR TFHEARBRBN, KFRACE &R BHtBE TS ek S 1E T e
BAHARIBOG: TEEARBREANSE], B TEARRREN TG, RIAHARBER SR, 5
O EME, REHEARM . BRI R, TR SR .

(3) MBATIRILE BN : WA TTIE, B E R AIEE R, RiEdR . TR, A4S
LRAHRRG); TR TERTY, ELEARRGH BEFIZE G RN, SE ot EE i B AR .
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6.24 PUACBURSCRAAR, EiG RIS

(1) ffillsE Z AL IX IR, X 3P HIX 45 F 5 2 I BOCRFATBCRBUR,, 50 SR U7 2R Al 3t
Tl AN G WA A TR s 33 SORILIX, 3 SCRFROR BB AT M P Ik JE

() InsEBes NA 5 5132, SCREAALE RO B adt o k., B R E & ey N
I NA ST, W14 Sh Ay A AT AR FA R

(3) TEMTALT G, IR 7 2 miE, @7 et e B R AR, IR
Ry, SUMECT RGN, B AR BT A SRR A R SRR S, B G R
.
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