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Research on the impact mechanism of industrial digitalization on green total factor productivity: The threshold effect of
environmental regulation. HUANG He-ping’, ZHOU Gui-ming, LI Guo-min" (School of Economics, Jiangxi University of
Finance and Economics, Nanchang 330013, China). China Environmental Science, 2025,45(3): 1713~1730

Abstract: This study analyzes provincial panel data from China covering the period from 2014 to 2022 to measure the level of
industrial digitalization across three sectors: agriculture, industry, and services. Additionally, it accounts for the input of data factors
and various undesired outputs while evaluating green total factor productivity, thereby exploring the interaction effects and
mechanisms between the two. The research findings are demonstrated as follows: Significant disparities exist in the levels of
industrial digitalization among provinces, demonstrating a spatial pattern of “East > Central > West.” Moreover, green total factor
productivity shows a consistent upward trend, indicating a progressive improvement in regional multi-level differentiation.
Robustness tests reveal that industrial digitalization across Chinese provinces significantly enhances green total factor productivity,
with impact effects characterized by the order of agriculture < industry < services. Regarding transmission pathways, the
development of industrial digitalization in each province predominantly boosts green total factor productivity by reducing the
mismatch between capital and labor and facilitating industrial structure upgrades; In provinces characterized by high public
environmental awareness and lower industrialization levels, the effect of industrial digitalization on enhancing green total factor
productivity is comparatively pronounced; The impact of industrial digitalization on green total factor productivity exhibits a single
threshold characteristic, contingent upon the intensity of various forms of environmental regulation, with threshold values of 0.4582
for command-and-control regulation and 0.0096 for market-based regulation. Consequently, the government should formulate
differentiated regional industrial policies and marketing strategies to more effectively promote the development of industrial
digitalization and bolster green total factor productivity, thereby achieving sustainable green development.

Key words: industrial digitalization; green total factor productivity; environmental regulation; dynamic panel threshold model;
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Fig. 3 Levels of industrial digitalization development in
China in 2022 (a) and subregion (b)
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Table 4 Baseline regression results
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AR5 B4 SERVICE 0.5910"" (0.0318)
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Table 5 Robustness test results
A 4 o @ 2 3)
R s WE— UL alE SR ELE
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BHEAHHRNIKE TII 1.1012"" (0.3126) 0.9861""" (0.3405) 14054 (0.3747)
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LR K- PGDP ~0.0047 (0.0028) 0.0092 (0.0080) 0.0202"" (0.0092)
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SRORTER ARG GTFP; | 0.0217 (0.0593)
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Table 6 Endogeneity test results

(D) IV=1984 SEIIBJ  (2) IV=1984 4E [

A 3 B < ARG EL k4% e xS AR
14 FH P 4K I FH 8
oA 0.4658™" (0.0713) 0.4397" (0.0704)
Ligvell 0.0522 (0.1513) 0.0723 (0.1529)
A = 2 2
B3 [ 5 2 2
FEAY [ 58 RN 2 2
IV A A5 29.544™" 29.273""
99 IV A5 367.351 [16.38] 1007.713 [16.38]
R 0.632 0.633
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Table 7 Mechanism test results

R BRI - — &
HAGE AR FHN S kg TR
Pk EEAL IDL -2.6878""" (0.2222) -1.59117" (0.1934) 56.6168"" (8.0926)
BHEBH BN KT TI 1.0076 (0.7838) -0.8856 (0.5471) 23.4595" (12.8535)
A KT EMP ~0.7617 (0.4660) 0.4252 (0.3235) -17.2703" (7.2301)
NITBEA K PCAP 3.4788 (5.5313) 5.1285" (2.6540) 17.3519 (107.8536)
G R EKT PGDP 0.0129 (0.0372) 0.0174 (0.0239) -0.3068 (0.9774)
BUN T T2 GOVERN 0.6617 (0.9035) 0.6806" (0.3370) -9.7459 (23.0832)
B constant 2.0739"" (0.4452) 1.0116™ (0.2526) 232.8595" (10.1910)
A ] RN province effect 2= & 2
APA7 ] RN year effect 2= & 2
R R 0.676 0.646 0.675
FEASL observations 270 270 270
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Table 8 Threshold effect test results

I AR R I FSEVER P TIHEE
A A PRI RIS R B (ER ) S — 1M 1428 0.0167  0.4582
TR B IS B (ER2) J— TR 9.94  0.0600  0.0096
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Table 9 Threshold regression results of industrial digitalization affecting green total factor productivity
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el constant
IR 22
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Table 10 Heterogeneity test results of different regions
5 44 R @ @ 0)
IR 1 ity
Pk EEAL IDL 0.2247" (0.1214) 0.7826"" (0.1474) 0.8055" (0.0781)
RHE BB TII 1.7230™ (0.6238) 0.8275 (0.4567) 1.22517(0.5280)
2l K EMP 0.2970 (0.8099) 0.0983 (0.2844) 0.5688 (0.2711)
NI AR PCAP 6.9630"" (1.7193) 112630 (2.7247) 1.8259 (3.4414)
LU R AT PGDP 0.0142°(0.0068) 0.0406 (0.0400) -0.0379 (0.0245)
WU TR GOVERN 1.1959" (0.4199) 1.0357 (0.8548) -0.5778 (0.4881)
R constant -0.1587 (0.4495) -0.0389 (0.3950) 0.5340" (0.2596)
3 [l 5 2N province effect Easdl] LA 58
A3 ] 5 2N year effect Easdl] LA 58
R R 0.541 0.747 0.716
FEASL observations 99 72 99
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Table 11 Heterogeneity test results of industrialization degree
ERAH  EREE ——— -2
D RRE R
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25 R K PGDP 0.0296" (0.0128) —0.0068 (0.0060)
BORT TR GOVERN  1.1267 (0.6262) —0.3180 (0.3639)
ik el constant  —0.0349 (0.1874)  0.3830 (0.2872)
BOYE E RN province effect st i
SR [ s 2N year effect el i
R R 0.545 0.682
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