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Abstract

China has entered the era of artificial intelligence and big data, where traditional productive forces
are no longer sufficient to meet the demands of high-quality economic development. In response, a
new form of digital and intelligent new quality productive forces has emerged. Exploring the impact
and empowerment pathways of these new productive forces on modern industrial systems offers
fresh insights into achieving high-quality economic modernization. As one of the regions with the
strongest comprehensive economic strength and strategic support capacity in China, the Yangtze
River Economic Belt serves as a meaningful case study. Digital-intelligent new quality productive
forces are derived from the concept of new quality productive forces. This paper innovatively pro-
poses the integration of digital and intelligent technologies and industries to construct a compre-
hensive system of digital and intelligent new quality productive forces. Meanwhile, a modern indus-
trial system is developed from five dimensions: financial economy, social well-being, regional coor-
dination, openness to the outside world, and green production. By applying a real-coded Acceler-
ated Genetic Algorithm optimized Projection Pursuit Evaluation model (RAGA-PPE), the optimal
projection surfaces of the two indicator systems from 2012 to 2022 are obtained as evaluation
scores of their development levels. A kernel density function is then used to analyze the dynamic
evolution characteristics of digital and intelligent new quality productive forces. Spatial disparities
and spatial autocorrelation in the development of the modern industrial system are further exam-
ined using the Dagum Gini coefficient and Moran’s I index. Finally, threshold regression and spatial
Durbin models are employed to explore the theoretical mechanisms and pathways through which
digital and intelligent new quality productive forces empower the modernization of the industrial
system in the Yangtze River Economic Belt. The results of this study show that: 1) The digital and
intelligent new quality productive forces in the Yangtze River Economic Belt exhibit a distinct gra-
dient pattern, with high-level regions concentrated in the downstream area, while the middle and
upper reaches are characterized by medium to low levels. 2) The development level of the modern
industrial system shows significant differences both within and between regions. 3) Digital and in-
telligent new quality productive forces can drive the development of the modern industrial system
by improving enterprise productivity and optimizing industrial structure, and this driving process
exhibits a nonlinear marginal increasing effect. 4) The driving effect of digital and intelligent new
quality productive forces on the modern industrial system also demonstrates endogenous growth
with spatial spillover effects.
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Figure 1. Technology roadmap
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Table 1. The indicator system of digital and intelligent new quality productive forces
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Table 2. Table of indicators for a modernized industrial system
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Figure 2. The DIP changes map of the Yangtze River Economic Belt from 2012 to 2022
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Figure 3. Kernel density change map of digital intelligence technology in the Yangtze River Economic Belt from 2012 to 2022
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Figure 4. Map of the changes in digital and intelligent industry kernel density in the Yangtze River Economic Belt from 2012 to 2022
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Figure 5. The DIP kernel density change map of the Yangtze River Economic Belt from 2012 to 2022
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Table 3. Divided table of river basin areas of the Yangtze River Economic Belt
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Table 4. Dagum Gini coefficient difference decomposition result table
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2012 0.008 0.183 0.036 0.335 0.041 0.361
2013 0.019 0.177 0.034 0.35 0.036 0.362
2014 0.036 0.186 0.038 0.38 0.041 0.383
2015 0.041 0.19 0.032 0.399 0.045 0.389
2016 0.053 0.206 0.046 0.439 0.057 0.428
2017 0.071 0.208 0.045 0.447 0.074 0.412
2018 0.07 0.199 0.035 0.444 0.066 0.411
2019 0.09 0.198 0.036 0.445 0.087 0.399
2020 0.071 0.186 0.026 0.425 0.068 0.404
2021 0.067 0.179 0.044 0.438 0.093 0.377
2022 0.058 0.182 0.054 0.445 0.092 0.388
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Table 5. Comprehensive score of Moran’s | of the modern industrial system in the Yangtze River Economic Belt
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0.004 0.008 0.006  0.009
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Figure 6. LISA map of the local Moran’s | of MIS in 2012
6.2012 5 MIS [EERE =354 LISA [

LISA Map (Local Moran's 1)

120

341

321

30 1

28 1

26 1

244

224

W High-High (HH)
W0 Low-High (LH)
B Low-Low (LL)

High-Low (HL)

1(;0 1(I)5 1“10 1‘15
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Table 6. Descriptive statistics of variables
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RN AT BTG, A P RO R R
INEPR, =y, + 7, InDIB, +y,Z;, + 11, + 6, + &, (6)
InMIS, = 8, + B, InDIR, + 5, INEP, + B,Z,, + 1, + 5, + &, (7

FESRFUHUR T 5 AR 7 o DAL P b A4 2R 5 i B R0 3 (6) kil b, DAK(7) A% Do R AR e
BT /3 In DIR X /AR B Alb A P R et I 77 R 7X(24) R B A2 77 In DIR, 5 4l
PP RER In ER XL AR R AR In MIS; FIZRPE RN 5 RE o i B 240 2 25 MR 20 W Aol 2B 7 R xt
B M B AR I RE I

3) [THE R NIAR Y

N Y S A A 7 R AR 7 b 8 K 8O o A 7 A AR RE AR P A 2R R AR LR P Bh A i Y R AL
AR T TR N AR AL [13] G =X (8) -

INMIS; =g, +¢, INDIP, x| (Th, <) +¢, INDIP, x I (Thy > 3)+ @, Z;, + 14 + &, 8

A (8) 1 Thy Fam b A= R AN LS5 KT T AR 8 1 () ARF 365 N AR H s R, (B8 1 80,
G THETT 4675 FE 4T -
4) (AL A
N T B R T B BT 7 AR IACA 7= b 3 Ve 1) 2 AR 1 8ORE, AR SR 3 (9) A
BN A BCE R, )t 2SR (SDM),  anzl(9) M (10) TR
INMIS, =1, + AW, INMIS, +6W, INDIR, + A, INDIP+3 8,7, +OW, > Z, + 1, + 5, + &, ©)

& =Weg + g (10)
K, p NEEABRVEHRE, 6 AFRAR R 2 G R 0, R i) A8 & 23 () Ja TR 4 g A
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8, 73 92 23 1) ] 58 RN AN 8] [ 5 2O8E ;- 3 RN IR ZE T, A IR ZE T 23 113 J TR B W U)o
FIRCE AR f R R R B, 8RR R We WRRET RN, Z, NEEK
o BUNSCRR 87 5 T ORI X AR 35 i 4547 1) A 8

4.4. MBS SEE
1) HEMR

Table 7. Baseline regression results table

F 7. FEELPAERR

AR AR LA R InMIS
Wi E =77 InDIP 0.041"
#HHKF InEL 0.006™
BURSZ#F InGS 0.092
R G FH L InTO 0.000*
XIRZ Gk FE INRED 0.001*
Hb X[ &
i i) i 52 2
H X % 11
R? 0.974

“FoR p<0.001, “FoRp<0.01l, “FRp<0.05.

FEMERIASE RO 7R, HOEHR A ITE 5% K N RN IE, R AR LKA B
WO P AR R AR, TR 7B 1. $2HIARRTTIH, #HOF AT X IRZ 5 K R AE 5% %2 /K1
THAIE, R ENI ALk R A R BABMAEM . 5 5 TFHE 1%58 35K 7 FONIE, REIHXY
DU ML AKT SR T By &35 BHESN 1 . TBUR SCRFR REEIT 10% 25 1AL, BIRRHONIE, &R
B BSURT SERF T REXTBUARAL ™ Mk A 3R i 2 — s i, (EL LA AR X 58 o

2) PRI

ARSI M R A Al A P R AR o e de, R 2 A 3. FIA A BLIR R % =
PURIER S R anse 8. 3% 9, FraTREUE SN R E /KT LR AR . & el B T BO8 8 A 10 AR
AN 5 f B A RIRAE o e BRI 3 257 10 20 99 [ 7 e 8 R A ol A 7 3 3 45 1 A e (et BA R
PRI AR B 2 FMEBE 3 AR

Table 8. The outcome of the transmission mechanism (industrial structure)

= 8. ESHIEHERER(™= L)

A WAL= LA F InMIS(1) FEAk &5 InlS(2) BUARAL P & InMIS(3)
R H A7) InDIP 0.039" 0.047" 0.048"
Pk &5 IniS — — 0.01
A & T 2 b
B i ] 5 =& =2 &
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b DX [ 7 2 P &
Hh X % 11 11 11
R2 0.839 0.833 0.833

*FoR p<0.001, “FRp<001l, *FERp<0.05.

Table 9. The result of the transmission mechanism’s effect (enterprise production efficiency)

= 9. ESINHEHERESR (R E =Y =R)

AR BACE LA R InMIS(L) - Al ZE 7 2% InEP(2) PUARALT LA &R InMIS(3)
s L= 77 InDIP 0.019™ 0.032* 0.018™
A= 3% InEP — — 0.01*
Pl A i P & &
N 8] [ 5 = & =
b DX [ 7 2 P &
H X % 11 11 11
R2 0.932 0.833 0.933

“FoR p<0.001, “FoRp<0.01, “FRp<0.05.

gha BRI M, ARSCIESS BIBOCR T AL IR REBLACAL AR R W R T B AR B, BRI
A T B LR RN LA Ak R, AR BT A b S5 A R ey Aol A7 R, [ (52
BRIk iR R B, AR N 8.

FEML g
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BEFRAE )] ——HE— B R

R i
S ek

Figure 8. Pathway map for empowering modern industrial sys-
tem with digital and intelligent new quality production forces

Bl 8. BEHBE~ NMEEIARIL W F R R 1ZE

3) L RN A HT

ARSI LTI R A, 43 3 AP AR 77 R A L 2 A N TS &, e dir Aol A = e, 7
b G R BUCR BT A P DI EIARAL = M Ak R I AR LRV B A s HEARRAE , 153 B A 30 45 % 10 Ak 11,

N T BAE T TREAS THE A 2, ARSCRA LR R LR 3E3EAT 20 b, 45 R 9 s M LRAENO
I, PSSR B TREA AN 0.0123, FEHAR T REL (LR = 7.35), DKba] BUE P gE # kI 2 R ws S
Bt kS5 M A AL (INIS < 0.0123) R~k &5 M = 24 (InlS > 0.0123) . [FIFE, 24 LR=0 K, kA r=aR
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LT TREAS THE A 4.020, HAR T REZR, R BV A= =203 0] 43 4 = 8% (INEP > 4.02) FI{R A4 % (InEP < 4.02)
PN

Table 10. The significance test of the response based on the enterprise production efficiency as the threshold variable

7= 10, Al PR i T AR B R e R B M AR I

. . Il 58 X .
LAY F 18 pfH BS f541 A THE
1% 5% 10%
AT 22.40 0.010 300 22.322 15.710 12.945 4.020
) 8.19 0.187 300 15.641 11.652 9.491 4.020
WUE I
- - - - - - 3.6951
=E T 4.46 0.647 300 27.756 21.274 17.300 4.3097
Table 11. The significance test of the response based on the industrial structure as the threshold variable
= 11, LA S A M 2R L B & M1
- . i A o
LAY F 18 pfH BS f&%t A THE
1% 5% 10%
BT 15,50 0.053 300 21.195 16.014 12.662 0.0123
) 5.53 0.563 300 14.349 11.529 9.736 —0.1623
WUE I
- - - - - - 0.1560
=M 4.20 0.770 300 13.457 10.865 9.735 0.0123

LR Statistics
LR Statistics

T T T T T T T T T T
-0.5 0 0.5 1 3.6 38 4 42 4.4 46
Fist Threshold Fist Threshold

(a) (b)

Figure 9. Likelihood ratio function for threshold value test. (a) Threshold test for industrial structure; (b) Inspection of the

threshold value for enterprise production efficiency
9. BLALLRBUIEIIIR1E. (a) A U&EMITIRER; (b) & F=HEETRERE

4) = [a) RN B

S ST ) el VAR TR I, R B AR A R B P A R HEAT A3 1A B A OGPEAR 38, T I 8 0 A TS
IIMTIN AR I, CBEAT A OGRS R AR HCR AR B IR L KT R LA R,
ERYEE = SeAR 287 M o S 2 S o A s A S I e 2 1150 el L1 R 4 VA R S NS = YA
AL SR AR, JEL e LM RS, Wald A3 [ 5 RN SR AT LR AGLI0 S A5 Y (900 &5 L B EAT 6 562 »
I ATE 1IN 2O S SRR i A TR . A5 B G5 R Ik 12,
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N RAIL, AEPIR A T ARCE R, BCRET A o T IR R R i B, L E R
¥R 2 IR, YRR BRI A PERE AR, 75 & I SCHEAT B3R HE R A 70 Hrdtiie s T3R8 ) SR H i AE 5%
(302K BN, R T BCRET R A 0 AR EEEACA M A AR B EAT I £ 2 TR RN
WuE 7B 4.

Table 12. Regression results of spatial Durbin model
= 12. FEMERREFER

fRE A & SR B RE(L) SBHHRE(2)
K BB R 7 71(InDIP) 0.083 (0.026) 0.076 (0.012)
W.InDIP 0.167 (0.082) 0.123 (0.071)

Pl AR i P &

B 1) ] 2 &

Hb X[ s & &
BN 0.072 (0.021) 0.011 (0.012)
g2 A 0.045 (0.099) 0.034 (0.071)
AR 0.038 (0.090) 0.211 (0.021)
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