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Fig. 1 Manufacturing industry chain driven by Internet
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Table 3 Estimation results and robustness test of static SDM and dynamic SDM
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Table 4 Results of correlation effect test for dynamic SDM estimation
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Table 5 Intermediary mechanism results of Internet driven manufacturing upgrading
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Table 6 Results of the correlation effect test for the mediation mechanism test
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Table 7 Robustness testing results of the mediation mechanism test
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Table 7 Continues
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Table 8 Estimated results of endogeneity testing
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Table 9 Results of the correlation effect test for regional classification estimation

AR A Gy ez 2 E X PG R X AR b IX
I EAEONE 4,435 9" [3.68] 5.328 3***[2.92] 3.808 0*** [2.85]
Intornot vae ] IEe i 3.234 17" [3.61] | -2.3042 [ -1.27] 4.0152*[1.68]
iSHINCE 5.270 0** [2.66] 6.3520** [3.08] 5.083 7% [4.50]
NI 3.743 8% [2.60] -1.8932[ -1.01] 4,553 0" [2.26]
0 E O 3.997 2%** [6.24] 4,230 2%** [3.24] 3.5112**[2.29]
P— FSEUIInE: 2 2,132 1%*[2.55] -1.836 6% -1.75] 3.159 5[0.35]
K F RO 5.2752*** [8.58] 6.113 8" [2.99] 5.146 0*** [3.85]
LRI E: 2 4.6059*[2.89] | -1.5243*[-1.86] 4.4677[0.70]
BB HAON 4,223 9" [6.21] 4.828 6" [5.72] 2.403 7% [2.58]
IntermetA b GIETE P2 2.407 4%*[2.25] —1.600 9[ - 0.98] 5.629 5*** [3.55]
KB B 5.510 5***[8.91] 6.211 3*** [4.80] 3.255 1*** [4.02]
I ] HERONE 4,8352°*°[2.86] | -1.4452[-1.12] 5.834 17" [2.88]

(1) SRR 10% 5% 1% AT T BEHEK T (2) S Ak T IRk
P S5 T Y B ORI AT TS %

i — R PR 2 S A BV A AT HE SR 5 LA LK )
TG 554 S ol o [ 72 -5 e 2877 it )

5 HRiE

VAT HR R 0 AR A £ BB A i 2 3R sl i 1

[BIBCA RS T HLIK ) 3R 3 3 b 205 44 T+ Y

@ ABFFREAEET KR L AT B VTR T AR LR AR R 1L S () RGO AR I, T P SR AR R
VL VERE TV TR SIE R TP B DG PO SN s PR B CHAR I TR BTS20 AN () R R P X



w o oR

¥ % i

PR AGRY, BEIT4E 7R 1 55K ) 40K 5 i 32 ol T+ 20 1Y)
PAEBL. BEIEHLHIZT , ELIR REA 5 e 55 %5 1]
R B0 T TR S8R il R &
g3 T R R AR R R e AL 28 T SR BIK 5
v TT 2. BEIG AN FEA FH B 25 25 (e AL = R A
Hh ] RIS R X B AL BEAT T SR
LR, TR X 5 ol 45 F T A A 2 3 Y
e P B s o it 250, S LA S0 A0 0 2 1 A
RFEIBOL, X —E5e Gad — KAV R TR 56
JEATERINAE.. HLAHTAE 32, FL R0 e i i TR A
Bl TG T A = RCR IR 1 i it ol 2544 T
9, It B A > TR A RO 2835 R T HE AL
SRR ARV 5 F R IR 10 R AN R ol
WL 855 AT TR, (EL ] 30 3t DX 18 i 3l A 22 3
R DU S RS M DX ) 36 M 254 T 2% itk — 2B
IFFE A B, ELIB I B U515 EL R 9 1z P 4 fE W fle
PE MV A5 H TG, iy EL I R B B L
R BE IR A, B RE A i S 25 H T2 5 LK
R FEE Xk 3 b 5 R T R ) R MR A A S 5 1) DX Bl 5
JEPE , JEHRASHR M X PR A T +7 7 T 4
Y PO, DT X o 322 e DX 1 i 3 Ll 45 44
PATAEI PR . 5 2845 2 [T EL Ik
PR A A RV R AT AR, AT I RE A & 4t
J2 TS o TR 0 A K S AT HOULJE TR
X AE—E R EIFASBESE 4 S W LK R
5 A0 55 T 1 3 M R A IS PR BE . 42T ok, K A
i1 Python JEHUEE AW EE F 23 R AR 4 -5 Bk
57 AR 5 RUR 6 14 S B ) 1 B AR OB A R Ll
IR A FRR KA 2 DO )22 T G 36 BB X
JEXT Tl 3 b T+ A 5 VAL, DA T X AR AF 52 i A
S BRI 3 M HE 2R RS T HE— A (0] .

DA AR S v 4 5 B BOR & AT 1) IR
I PO 5 A A il 3 U 3 B 55 0 HE Bl

2 % X Wk:

BRI + il ” AOTRIE R FAT, BRI X FE 2
2T B E N R, FA il i ol f
BRI “ A2 BORL” A B AN, AN RS
A M B AR B AR B A, R I
TR S RE. BUR LA Tl B0 R 5 3201,
INPRAEAT BT B IRIE S | W4 T NS5 D7 T T
PR SO 90 FIR IR+ il R P Ao P
5, FRSL — Al LA 5 A0 Rl 22 b S 4 ) 245 1) T
MR AR 2) 3 o I T 7 A A B |
B P AR T, B K S LR P 5l
VAR T 28 o R I R Rk T 5800 A4
CHIER +7 AR > TR R R AIIEE,
ESHNE LN 3™ 1 i+ Mgy Fe AT
G, A R UM T BT PR B R R i A
2, T S B ™ Ml A4 R B I 25 4k R REAL |
Bor e SF SRS A . —T5 T, ERR A
JEE IR 5 Aol 555 A Al 100 57 9 45 LIk R
TEREAR R E b B2 52 5y AR B AR, 4R i
LG B AR R R TR 5 —
Jr i, 5 AR OGO A BOR , 3738 — b A LR 557
&, HES LI Al (9 % Al A R, DA A2 HLHK
R+ il AR SR ARG EEK. 3) HhPa AR
DX IR EL I 10 B Tl 5 S 5, 44 /55 AR S il X
19 B TG TR . A5 AR S e DX R ) S I
F TR, 5 | 5 BEK 9 95 905 R 22 3% 1) o 1 S X
TBHANY L, LSRN b D4 5 DX EL IR ) e 14
B, AL I I B U . IR B AR g
A2 S AR, S G FEul R il R L
SRR g el LIE PP ER LI, S K
A YR P DRI A IO P F) 2 1 ¥i H A5RE , i —
A X BIME 3 2 B 3l 6 5 3 A A s
b Z b A7 TR R 254K . AN, B G K A
HRCT AT B B 2T X N 55 1ty 2 22 A T

[ 1] Yushkova E. Impact of ICT on trade in different technology groups: Analysis and implications[ J]. International Economics

and Economic Policy, 2014, 11(1); 165 -177.

[2]Yu B. The impact of the Internet on industrial green productivity: Evidence from China[J]. Technological Forecasting and

Social Change, 2022, 177, 121527.

[3]0lomu M O, Binuyo G O, Oyebisi T O. The adoption and impact of Internet-based technological innovation on the perform-
ance of the industrial cluster firms[ J]. Journal of Economy and Technology, 2023, (1) 164 - 178.
4TV, RAET . Alk FIHE R AT v Aol B8 B b s [ ], 22 50RE9E, 2020, (1) 33 -48.

2025 4£ 7



573 TR FLIE R AT SRSl i i SR TS e S R — 19 —

Shen Guobing, Yuan Zhengyu. The effect of enterprise internetization on the innovation and export of Chinese enterprises
[J]. Economic Research Journal, 2020, (1): 33 —48. (in Chinese)

[5]Czernich N, Falck O, Kretschmer T, et al. Broadband infrastructure and economic growth[J]. The Economic Journal,
2011, 121(552) . 505 -532.

[6]Chu S Y. Internet, economic growth and recession[ J]. Modern Economy, 2013, 4. 209 -213.

(78S, ARFI5. i h E 2 Pe K i SSIE s A [T ] ZeitisE, 2014, (10) : 49 -54.

Han Baoguo, Zhu Pingfang. Empirical analysis on effect of Broadband on economic growth in China[]J]. Statistical Re-
search, 2014, (10): 49 —54. (in Chinese)

[ 8] Meijers H. Does the Internet generate economic growth, international trade, or both[ J]. International Economics & Econom-

ic Policy, 2014, 11(1-2); 137 —163.
[9]Trpezynski P, Kawa A. Firm capabilities, use of Internet technologies and export performance: An empirical study of Polish
exporters[ J]. Journal of Organizational Change Management, 2023, 36(5) : 681 —702.

[10]Niru Y. The role of Internet use on international trade: Evidence from Asian and sub-Saharan African enterprises[J].
Global Economy Journal, 2014, 14(2) . 198 -214.

[11]Feng K, Guo Y, Ji Y, et al. Impact of the Internet on the exports in ocean-based manufacturing: Firm-level evidence from
China[ J]. Journal of Asian Economics, 2023, (84): 101 —572.

[12]Z= J%, & £ BEMS5&0E A kG EDIE RO TERELT]. A2, 2017, (7): 102 -125.
Li Bing, Li Rou. Internet and firms’ exports; Empirical evidence from China’ s industrial enterprises[ J]. The Journal of
World Economy, 2017, (7): 102 —125. (in Chinese)

[13]Choi C. The effect of the Internet on service trade[ J]. Economics Letters, 2010, 109(2) : 102 —104.

[ 14 ] Hjort J, Poulsen J. The arrival of fast Internet and employment in Africal J]. American Economic Review, 2019, 109(3) :
1032 - 1079.

[15]Goos M, Manning A, Salomons A. Explaining job polarization; Routine-biased technological change and offshoring[ J]. A-
merican Economic Review, 2014, 104(8) ; 2509 —2526.

L1618 i, BaEe. KRN S R E BRI B R g [T]. #iiHtaflae, 2019, (7): 4 -13.

Zhao Wei, Zhao Jiahua. Internet application and the factor bias of technological progress in Chinal[ J]. Zhejiang Social Sci-
ences, 2019, (7): 4 —13. (in Chinese)

[ 17 ]Bauer J M. The Internet and income inequality; Socio-economic challenges in a hyperconnected society[ J]. Telecommuni-
cations Policy, 2018, 42(4) . 237 —252.

CI8 ], T Ak, Wity TGRS WA BSh: ok AP EZEMIEREL)]. BB, 2022, 25(9) 0 66
-89.

Yin Zhichao, Qiu Hua, Sha Yezhou. Internet finance and income risk; Evidence from households in China[ J]. Journal of
Management Sciences in China, 2022, 25(9) : 66 —89. (in Chinese)

[ 19 ] Abouzeedan A, Klofsten M, Hedner T. Internetization management as a facilitator for managing innovation in high-technolo-
gy smaller firms[ J]. Global Business Review, 2013, 14(1): 121 -136.

[20 ] Kuhn P, Mansour H. Is Internet job search still ineffective? [ J]. The Economic Journal, 2014, 124(12); 1213 - 1233.

[21]Liu W, Long S, Wei S. Correlation mechanism between smart technology and smart supply chain innovation performance :
A multi-case study from China’ s companies with physical Internet[ J]. International Journal of Production Economics,
2022, 245, 108 —394.

[22]Forman C, Goldfarb A, Greenstein S. The Internet and local wage: A puzzle[ J]. American Economic Review, 2012, 102
(1):556-575.

[ 23 | Branstetter L., Drev M, Kwon N. Get with the program: Software-driven innovation in traditional manufacturing[ J]. Man-
agement Science, 2018, 65(2) . 541 —558.

[24]1Gao Y, Zang L., Sun J. Does computer penetration increase farmers’ income? An empirical study from China[ J]. Tele-
communications Policy, 2018, 42(5) ; 345 - 360.

[25 ] Whitacre B, Gallardo R, Strover S. Broadband’s contribution to economic growth in rural areas: Moving towards a causal
relationship[ J|. Telecommunications Policy, 2014, 38(11); 1011 - 1023.

[26 195 A, BEHL, PN BEEEH AT -5 se iR 1 WAL 57 B iiA 7 K E R M TR g e (T]. &5t
7%, 2020, (2): 181 - 196.

Ju Xuenan, Zhao Yikai, Sun Baowen. Internet and trade costs: An empirical analysis based on cross-border E-commerce




— 20 — (O T N 2025 47 /1

data from China SME exports[ J]. Economic Research Journal, 2020, (2): 181 —196. (in Chinese)

[27 | Hellmanzik C, Schmitz M. Virtual proximity and audiovisual services trade[ J]. European Economic Review, 2015, 77
(7): 82 -101.

(28] °F, &4pfefh, X —. HEAMERAEEREIS[)]. SaFsT, 2015, (8): 1 -12.
Xie Ping, Zou Chuanwei, Liu Haier. The fundamental theory of Internet finance[ J]. Journal of Financial Research, 2015,
(8):1-12. (in Chinese)

[29 ]Tvus O, Boland M. The employment and wage impact of broadband development in Canada[ J]. Canadian Journal of Eco-
nomics, 2015, 48(5) : 1803 - 1830.

[30]Miyazaki S, Idota H, Miyoshi H. Corporate productivity and the stages of ICT development[ J]. Information Technology
and Management, 2012, 127(2) . 535 —586.

[31]Szalavetz A. Digitalisation, automation and upgrading in global value chains-factory economy actors versus lead companies
[J]. Post-Communist Economies, 2019, 31(5) : 646 —670.

[32]adim e, A=t ELHERR A FEE T 4 1. ok A b EGE AP A IEsE [ 1], R, 2020, (4): 130 - 148.
Shi Bingzhan, Li Jiantong. Does the Internet promote division of labor? Evidences from Chinese manufacturing enterprises
[J]. Journal of Management World, 2020, (4): 130 —148. (in Chinese)

[33]Fort T C. Technology and production fragmentation; Domestic versus foreign sourcing J]. The Review of Economic Stud-
ies, 2017, 82(2): 650 - 687.

[ 34 ]Foster C, Graham M, Mann L, et al. Digital control in value chains; Challenges of connectivity for East African firms[ J].
Economic Geography, 2018, 94(1) ; 68 - 86.

[35]Bloom N, Reenen J V. Identifying technology spillovers and product market rivalry[ J]. Econometrica, 2013, 81(4):
1347 - 1393.

[36 138K &, Jgihse. TIRRXS b [E A B AR P A e gEAE G 7 [J]. A BEESL, 2016, (10): 34 -49.
Guo Jiatang, Luo Pinliang. Does the Internet promote China’ s total factor productivity? [ J]. Journal of Management
World, 2016, (10): 34 —49. (in Chinese)

[37]%FR, ¥ R HEMESDEZFHIEE R OIS S EWE[T]. &, 2020, (2):4-19.
An Tongliang, Yang Chen. How the Internet is reshaping China’ s economic geography: Micro mechanism and macro effects
[J]. Economic Research Journal, 2020, (2): 4 —19. (in Chinese)

[38]EhiRi, 7 R, TRULME. BB mRE S ROt IR s BRI ]. W3R &%, 2019, (8): 116 - 131.
Ma Shuzhong, Fang Chao, Zhang Hongsheng. Can cross-border E-commerce declare the death of distance[ J]. Finance &
Trade Economics, 2019, (8): 116 —13. (in Chinese)

[39 |Blum B S, Goldfard A. Does the Internet defy the law of gravity? [J]. Journal of International Economics, 2006, 70(2) :

384 - 405.
[40]2B4EHE, MG %, R4, 2. MRS E KIE Ttk . g SR AL T]. & ERk=2#H, 2021, 24
(11): 1 -25.

Gong Weijin, Ni Pengfei, Xu Haidong, et al. Internet drives China’ s regional economic growth: Spatiotemporal effect and
compound mechanism[ J]. Journal of Management Sciences in China, 2021, 24(11); 1 —=25. (in Chinese)

(41 K. —WAe SMI S SR E . b - Frl T[], &8R0T, 2010, (3): 114 - 128.
Pang Chun. Vertical integration outsourcing and economic progress: A new classical infra-marginal general equilibrium a-
nalysis[ J]. Economic Research Journal, 2010, (3): 114 —128. (in Chinese)

(218N, e &, XIMRE. Brrair AR AR RS 22 0% v i R
235, 2020, (7). 117 -135.

Zheng Xiaobi, Pang Chun, Liu Junzhe. Structural changes in outsourcing and high-quality economic development in the

Oy TR PR A [T ], rp E Tl

digital era; An inframarginal analysis to the division of labor[ J]. China Industrial Economics, 2020, (7): 117 —135. (in
Chinese)

[43]Yang X. Economics; New Classical versus Neoclassical Frameworks M]. London: Blackwell, 2001.

[44]misese, 21 7, RCK FRIRER S P E T AT TH AR 2GR [J]. i E k&P, 2014, (12): 70
-82.
Han Xianfeng, Hui Ning, Song Wenfei. Can information improve the technology innovation effect of Chinese industrial sec-
tors[ J]. China Industrial Economics, 2014, (12): 70 —-82. (in Chinese)

[45]Baron R M, Kenny D A. The moderator-mediator variable distinction in social psychological research; Conceptual, strate-



573 TR FLIE R AT SRSl i i SR TS e S R — 21 —

gic, and statistical considerations[ J]. Journal of Personality and Social Psychology, 1986, 51 1173 —1182.

(46 JfoCiE, MHRERS, ERM. Wl 548 DAL i HoR P AR e e —— S T ah S AR 22 5 0 A [T]. v alk 22
%, 2014, (9): 78 - 89.
Fu Yuanhai, Ye Xiangsong, Wang Zhanxiang. The selection of technology progress path of manufacturing structure optimi-
zation; An empirical analysis based on Dynamic Panel Data Model[ J]. China Industrial Economics, 2014, (9) : 78 —89.
(in Chinese)

[47 ] Fnbak, BR 22 B AURBLLREIL AR RERE Iy [J]. BURAHr R A TS, 2019, (1): 22 -41.
Yu Binbin, Chen Lu. Can new-type urbanization resolve excess production capacity[ J]. Journal of Quantitative & Techno-
logical Economics, 2019, (1): 22 -41. (in Chinese)

(481w W, BHSZ@m. AP PEIR SR R Anfp s ma il b 25 TH R 7 ——— DR R AT 5 R WA KR BB I 255
FEZRLT]. B RIA, 2020, (2): 72 -94.
Han Feng, Yang Ligao. How does the agglomeration of producer services promote the upgrading of manufacturing structure ;
An integrated framework of agglomeration economies and schumpeter’ s endogenous growth theory[ J]. Journal of Manage-
ment World, 2020, (2): 72 -94. (in Chinese)

(49 ] . A PEMR S AR SR S REUSCRAR T ] SEiH0isE, 2018, (4): 30 -40.
Yu Binbin. Agglomeration of productive service industry and improvement of energy efficiency[ J]. Statistical Research,
2018, (4): 30 -40. (in Chinese)

[50 ] Couture V, Faber B, Gu Y, et al. Connecting the countryside via E-commerce; Evidence from China[ J]. American Eco-
nomic Review: Insights, 2021, 3(1): 35 -50.

[51]Vaga S H, Elhorst J P. Regional labour force participation across the European Union: A time-space recursive modeling ap-

proach with endogenous regressors[ J]. Spatial Economic Analysis, 2017, 12(2 -3) . 138 - 160.

How the Internet drives the upgrading of the manufacturing structure . Theo-
ry and evidence

YU Bin-bin
School of Economics and Trade, Guangdong University of Foreign Studies, Guangzhou 510006, China

Abstract; This paper expands the theoretical analysis framework of new classical-inframarginal economics,
constructs a theoretical model of Internet-driven manufacturing upgrades, reveals the internal mechanism of the
Internet-driven manufacturing upgrades, and uses the dynamic spatial Dubin model to investigate the impact
and spatial spillover effects of the Internet on the upgrading of the manufacturing industry. The results show
that the Internet plays a significant role in promoting the upgrading of the manufacturing industry in this region
and surrounding areas, with the long-term effect being greater than the short-term effect. The mechanism test
found that the Internet has driven the upgrading of the manufacturing industry primarily by deepening the divi-
sion of labor and improving production efficiency, with the mediating effect of the division of labor being signif-
icantly greater than that of production efficiency. Further research found that compared with having Internet re-
sources, improving the level of Internet technology application in a region can promote the upgrading of the
manufacturing industry. Compared with the central and western regions, the eastern region has an absolute ad-
vantage in “Internet + 7, which not only accelerates the upgrading of manufacturing industry in the region, but
also has obvious spatial spillover effects on the upgrading of the manufacturing industry in the surrounding are-
as. The above research conclusions provide theoretical basis and empirical evidence for China’ s implementa-
tion of the “Internet + Manufacturing” action plan.

Key words: Internet; the upgrading of the manufacturing structure; inframarginal economics; spatial
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