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(DDistance_1 (2)Distance_1 (3)Distance_2 (4)Distance_2 (5)Distance, (6)Distance,
Eco | —0.00887°(0.0024) | —0.0088°(0.0024) | —0.00237"(0.0004) | —0.002377(0.0004) | —0.0046 ~(0.0004) | —0.0046 "(0.0004)
A Eetel il il il E2ta ]
RIUEIEN 9621862 9621862 9621862 9621862 502577 502577
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FH B S 7E 2016 5 J5 AN T A 4l 44 BR AL Ak i 15 2545 2, IR A SOR % 7= i it &
HOHI S By — H R E 7 W5 5 07 B T, IR TR SR B O o R R A .
BB HFMPEREZ 20210 B0 5T, A SCk B 747 Mk )2 T A 428 ) AR & s & A7 [ e BE e T
(Fixasset)~ T 5 A A& 38 B (PPD BB DL b Tl A b B AT H0 CFirm) FUARAS DL _E T 5 85
FEAE (Sales), VLK H BB 2 i 4z i A2 & B 1 E 1739 8 CCountry_market), H1 % E GDP (1) %t
R~ BHEEZ G KK (Country_economic), % B N5 GDP 3K Z X R~ . b,
ARSLEET 43287 MATIVE R AT 1 R, AR Dy s e (0 iR AR B F EAT R H . 3R 3 F (DI
F (20 g RI0NAT N2 T 4% AL &, AR R ANAN A A4 FIAT M [ 5 28052 10 45 SR+ 51 (3D A3 (4)
JymoN B JE i AR R g R, BHREA R . ke W, R T REA G, e
F AR H AT e T PR O R R 2, 45 RS

®3 BRUEO~mRERER
(1) Distance (2)Distance (3)Distance (4)Distance
Eco -0.013877(0.0003) —0.0023°(0.0013) -0.0129""(0.0013) -0.0023°(0.0013)
Fixasset -0.0172"(0.0003) -0.0035"(0.0006) —0.0152""(0.0004) —0.0035"7(0.0006)
PPI -0.419877(0.0081) -0.076777(0.0094) —0.414077(0.0082) -0.0766"7(0.0094)
Firm —0.0061""(0.0003) —0.0006(0.0004) —0.0057"°(0.0003) —0.0006(0.0004)
Sales 0.0061"°(0.0002) —0.0003(0.0005) 0.0056""(0.0002) —0.0003(0.0005)
Country_market —0.1453"7(0.0120) -0.0292°(0.0136)
Country_economic 0.0027"(0.0006) 0.0000€0.0007)>
Pl A & fetal Pl il i
N 516840 516840 516840 516840
Adj. R 0.4018 0.4201 0.4021 0.4201
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3. HEBR A SRS PEAT o O T HERR b Dyl G FE SR BEUR M A N BT BOR 3R

W AR AT D0 AR SORE B0 7 BOR SR AR B 4 0 UK B R o B 90 S5 1 G103 2 R A DSR2 T A
S8 2 ) o B 0 S R BB L M o AR 4 T I, SRR BT HUOR (Eco_invent) RIS NE 14 45
BR (Eco_str) ¥ 88 2 25 4 B 01 B 0 B9, SCHL S 17 b BT &0 e, HLSE MRS BRI E
SR BEESRER] T A ME BT BOR BB AL — s AR S G e R, EARRLT O T IR T

Aol A B AR A HE )M SE A0 B I S PE BT R, SN M R BOR 1 AR
590 [FIRF, BLE5RMUEN] T B0 HORBENS SEBL I 17 fl R B X — S5 iR AR 1.

*4 HREOFRREEHEMSIREMITA

SRR HA SRS VR AR
Eco_invent | —0.0030"7(0.0006) | —0.0028""(0.0006) | —0.0027"(0.0006)
Eco_str —0.00217"(0.0004) | —0.0018"7(0.0004) | —0.0017"(0.0004)
A & A il il ANl il i
FONIULED 9621862 9621862 9621862 9621862 9621862 9621862
Adj. R’ 0.5682 0.5689 0.5691 0.5682 0.5689 0.5691
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4. HIBRIRES S M Ak o Dy 7 3 S BE AR Th e MR 2 S R A lbox 45 SR AR SR, AR S5 B
TENRE e B L % A R A FRREAT B, IS5 R AR 5. B (A NI — &
B4 ] A e A 3] 5 RO ) 45 R AT DA H AR 5 B BRI Aol s B R EU A 1% 19
W E VAP BN, ARSI A R

5. MU BRIy I o BT HRR A T BARAT WM AF AT BEAF AL 22 57 . DRk, A%
MU A B S Az G Gt 70 2R (20210 DX K 28 5 Aol 77 b 427 Mk R SR BEAT 73 L [0, 45
FHCT 7 & M B BOR B ML AT 7 B R AR S = )T . 3R 6 B (3)—FI(5) T L, %X
T i I M AT B AKAIL Y Eco [BA R EAE 1% KT B2, B SRR DL Eco
[ 3 R A 5% K B AR 2, RIS AN BT AT M i B R R R P e A RS L i i B .

x5 HREARSREHR

(D Distance (2)Distance (3)Distance (4)Distance
Eco -0.0023"7(0.0004) -0.00237"(0.0023) -0.0020""(0.0004) -0.0020""(0.0004)
5 ) A fi AFtl A il il
ORI 9579211 9579211 9579211 9579211
Adj. R 0.5686 0.5687 0.5693 0.5694
V= SO MBI (4GNS AT b [ 58 RO
Fo ABFEARESS K
B L L EE o NYIENIA B E R
QY] (@)) 3 4 (5 6)
Eco_manu | ~0.0019"°(0.0002) | —0.0019"(0.0004)
Eco_apply —0.0021""(0.0004) | —0.0022"°(0.0009)
Eco_factor -0.0028"7(0.0003) | —0.0029™"(0.0007)
Pl & i il 2 il il f il
XL AE 9621862 9621862 9621862 9621862 9621862 9621862
Adj. R 0.0055 0.5691 0.0055 0.5690 0.0056 0.5691
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R, FH IS R 4% R PRI SR AT 8 VORI S A% S, DR1 I S5O T TSR U S P M 45 R R X B R R
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P, AR ST AR T LE A 3 1R ELIBC D 3 N i 1 30, K H 5 IS e A A e ) el S8 HL IR R AR ST
THARE . HWR, N T PRUE P A I 8 1 7™ 1 R HE 1, AR SO A [ 7R 48 & RUBUE N BT
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I F R A B, SRR Hb A B [ A At B SRR L X B, 15 3% B AR AR HE LR I SR 1R
NTRAE.

X7 BIHCOFIF (2D R B 3 N v 805 [ e f s 30 o T B AR 5 IV _phone) 145 % .
Forp, SE—Wr B BRIV _phone [ R EAE 1% KF 1 B3N IE, 388 A SCIE B T H A% 50 2
AR Ao 28 I BEIRIA R Eco WA TT R AL N 1, RIS 45 BN FafiE. shst, 41
(3D FRIF (4 hy 1 W B2 N i 11 85 18 = B4 v T B AR & (IV_post) K145 3, Eco B [R1A R 5047 2
F R FICHFIFIC6O) Ao E AL L FIME R T HAZ BT EE R, 28 BB+ Eco 1)
flivh REAE 1% K B2 E Ry, R THZR RS A SRS 0K AT

x7 IAZERRK

(1)Eco (2)Distance (3)Eco (4)Distance (5)Eco (6)Distance
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SRR B AREE RS . o, TFPY "™ RoR t EREEAT I A B R AT 5, “Dist]y KR %
B AT kB AR Fi VR 5 Al e AR

Wi, RE G ESERERWERBENIE LATRAAE—EER, RIELARSCIE S =
FEAR BT E o @i 44 SCHE 0 AT 0 A% T U T B3 S B T 38 AR, K Aol S B Nk 3 n Al
T LB, B Dist;,™ = LPysa i/ LP oy TE RN AN 57 BN AR P2 R B o o, LPyg,, NI %
P18 )5 35 B 7 AT M SEBR 57 B AE 72 36, LP s N AT i AV SEBR S5 B A2 7= 2 o Dist)p,”" RN

@ 3 [E NBER-CES ###  : https://www.nber.org/research/data/nber-ces-manufacturing-industry-database »
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The Key to Quality Catch-up: The Leapfrogging Effect and
Key Pathways of Export Product Quality through Digital
Technology Innovation

Song J ian', Hu Xuemeng2

(1. Joint Research Institute, Nanjing Audit University, Nanjing 211815, China;
2. School of Economics, Nanjing Audit University, Nanjing 211815, China)

Summary: Digital technology, as a crucial driver for building a modernized economic system in China,
not only fosters innovation-driven and high-quality development for enterprises, but also enhances the core
competitiveness of China’s digital economy. In the current era of high-level opening up, domestic circulation,
and dual circulation of domestic and international markets, leveraging digital technology to improve the ex-
port product quality of Chinese enterprises is critical for high-quality development and new competitive ad-
vantage construction. The study innovatively measures the export product quality of enterprises across five
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highly segmented dimensions from 2004 to 2014 using data from Chinese industrial enterprises and customs
databases. Based on these measurements, it assesses the quality catch-up of export products. By identifying di-
gital technology through digital patents, it analyzes the micro-effect of digital technology innovation on the
quality catch-up of export products using a theoretical model. The findings indicate that digital technology in-
novation significantly shortens the quality gap between similar export products, leading to a leap in export
product quality. Mechanism testing shows that digital technology innovation facilitates the quality catch-up of
export products through frontier technology catch-up, technology spillovers, independent innovation break-
throughs, and product category leaps. This discovery highlights the utility of digital technology innovation in
enhancing the export product quality of enterprises. Knowledge protection in R&D and improvements in digit-
al efficiency contribute to the effectiveness of digital technology, while capital- and technology-intensive char-
acteristics in production and general trade positively affect the role of digital technology. Additionally, de-
veloped destination markets show a more pronounced effect of digital technology on the quality improvement
and catch-up of export products. This paper provides theoretical support for exploring the application and be-
nefits of digital technology, demonstrating that digital technology innovation can promote the quality catch-up
of Chinese export products. It also offers strategic insights for Chinese enterprises to enhance export product
quality and upgrade their value chains. Furthermore, this paper provides theoretical support and valuable im-
plications for achieving higher-level opening up and promoting the deep integration of the digital economy and
the real economy.

Key words: digital technology innovation; export product quality; quality gap; leapfrogging effect
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This paper incorporates the green attributes of products into the framework of technological complexity,
measures the level of China’s green development from a micro perspective, and then reveals the underlying lo-
gic of green development from the perspectives of product penetration and path dependence. The study finds
that: China’s green development shows a stable upward trend; the dual penetration of green products in the di-
mensions of continuous products and new products constitutes the basic path of China’s green development;
for green penetration in China, its main form is continuous products, its main body is low-tech products, its
main destination is economically developed areas, and its main industry is mechanical and electronic manufac-
turing. Further research finds that the green development path of China exhibits a significant characteristic of
path dependence, and its main influencing factors are green technology and environmental regulations.

The marginal contributions of this paper are as follows: First, on the basis of the list of green products, it
positions green development at the product level, and based on the perspective of export, it constructs the
green development index, providing a basic case for examining the level of China’s green development at the
micro level and carrying out empirical analysis. Second, it reveals the green penetration phenomenon and
green path dependence characteristic behind China’s green development, opens the black box of green devel-
opment products, and describes the main driving forces of green development, providing experience reference
and path inspiration for further planning the green development path.

Key words: green development; product penetration; path dependence; RD innovation
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