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Abstract : Based on provincial panel data of China from 2013 to 2023, this paper establishes a two-way
fixed effects model to empirically examine the impact mechanism of digital technology on the high—
end transformation of manufacturing industry. The research results show that digital technology
significantly promotes the high—end transformation of manufacturing industry overall; its driving effect
is particularly prominent in eastern and central regions, while it is not significant in western regions,
reflecting the potential influence of regional digital divide and differences in industrial foundations.
Mechanism analysis reveals that green development serves as an effective but non—-core mediating
path through which digital technology drives the high—-end transformation of manufacturing industry.
The paper further confirms the reliability of the conclusions via endogeneity tests and robustness tests.

Keywords : digital transformation; high-end manufacturing; mechanism testing; regional heterogeneity

515

FERERMMEE M SRR SSIIR ST, FREGLELIEA T B 5K 17 REERTT” HERREN Bl 2024 EE1THY
(Pl g5 aess S B s ) " WA s il msm il . RREIG . SRR, RELEIABIIG KA fPkR, mome s o
AMEAFRERE R, RO D HOR B AT RE ) IRAHIE T o

BB R A R SR O TR 2, B VPR RS, DA, 6G 1) S BOR IE R A gl A
o SR, BFEGE A S, WA e “Hmia” , XEls R XU, #1997 RE AR T

il A — MRS R BRI R S P AR R 2 e e, BRI REEE | Ze@bE R o5 b p e ik, X
—FU IR DCE T B D22 5, AR X C AR T sl P VAR, TP PSS X R T IR TN IR 27, ke
H DO SR AP

HAT, BABIFRARZ R ET HEZMAHRRAERNY, A5z A PR BERAFINTECT RN & A e 3 (LA F DX 2 S L
FET, ASCUASE 31T G EIR AR, RGBT SN RGN e A AR SRS R R IR, FEACREREMASENT . (EFIAL
AN D X = NI TR Y, BB AR R SR RS

E2MA: MFREXFEFIIGNE (BFRAREERHIEIRBEARBEEHR) (MBHKS: S202510822012) ; I'HRE 2025 FEHRMUME “ERBFHABERELES
FHEWHAERNBRICRBRODENSEHAR" (RS GD25CYJ02) ; I'FE=FR2024 FEREARAFRERE (HFEFFaTl) (RS BYZY202404).
fEHEA:

REA, B, JRERAN, T ROZERNALFERIFEFEVARE, FRTH: KFEHF;

Bfle, &, JERBLA, TERAZFREAZFERIFEFLLARE, LT RFEF.

RER, H, FERUA, JRAZFREAEFERAR, B, FRTH: RFEF. FLEF, AEEF.

AR W, L, THZEA, TRATEREAZFEREAE, FETH: HFLHF. FLE5F,

014 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



—. EANERESHRRIE

(—) BEEXHEHERE

DUA A58 2B = A E R AL RS il 2 o A 1 5%
WAL FEMREh R, FE 0 1 R YN B B o v
P E S A H LS I A, BRIESE (2024) P 45,
Hep RGBT Ol 5 e ROBE RN, HRES
MrfEge (2022) © asi, B A ST AR I G AR
i FERERUECRT, ML (2024) YR, ST TR
AA . R AV EER R A S BRI RG A 722 Y 2
16, WFEEMEEEAR A B X 7, Easi Sk
(2024 W, ok MBS HON B35, MifR&MS (2022)°
WRESE T PEEHIX YRR .

(=) BahEmRRE

BT HOAR - M4 - B8 (TOE) HEZL G %R ELROW, 4
T Tl B e A S i 3 g s A S WU, 4 AR R 5
%,

WL, B HORT S R B b s e B
THACHHIE, HFHAMGHIBN ., AT %S T Al
FEE  EAAEFREL, R P R s S R R
SIREN, Bt e st L e I EAHT, FREH A 5
B, MRARREA G R, U A A G A, TR
FETH I 24 R SR

HR, SRR RN R HOR S s 2 A R4
MER . RIRGEATELE, S ARSI SRS, HF
LSS T A, CNERBIRTIRAE, B A/ SR Mt S
b, HETTERT IR AR SR AT A F 257 1T O BR
BRIk, kB B IESE MRS, T EbR R T,
b A = L A S ek

IeJer, R I M e G R . P g A AN R
B R LR, MU HOR B A A A S R R AT B 2 X
W, KA RS EIG BR, FREBHLIX KL 5E35 A5
MHBENE SO AN RS, HAMGAFATEA R0 i PEHiHX
TR TS BRG], BEOARLIR R 2 IR, X zE
S T X BOR 22 S s B

BT BREGAT, AR LU IR R -

8% HL: Her AR gt (L B AT 8 T 50

% H2: By SR 1 T 98 4% € 7 1] 432 4 20 1) 3 M v
Uil

M8 13 e BT AR 1368 Ml s i A0 P (R SR A A DX
i

—. MRIZITSRIERIE

(—) BEIGESEISHKE
L HEfEm) AR (R

ASCHEEURL 7] [ 7 RS AR T B A, R BT DU

WHEE (1) MRS ST A ORI 7o
MFIBOR A S A R E R, MRE G () AL
PR X LORFERS AL A AMARHE, BB IR T e m . (2) B
IRt ZEET ] HOR AR B DL B o A I TR R 32
AREFEE TR A G, WREESR (N ) GRS HHLX Lt
[Fil (P s 3

RS A sl B, (H1) , ARAE5R
FESL T AN RS, 253 T RSO TR AT .

mht, =a+pdt, +yX,+tu+1 +s,

Heb, mhe, WBPERRASE, FORE I AEHE CERHE L
AT d, NRORRAE R, FORBFHARE AT X, N
PRI R, QAP (GDP) A 7 ¥R 6 A5
(human) . WAMFRCE (fdi) MEUFZFESERE (fis) 5 4 #
INNREEON, A ORI ; &0 RFHURZET,

2. ARV AR

ASGE R (2004) TR HE ARV ACIREL T,
RIL e (1s) MFRAPIE (H2) , MRS R =20a s

i AIRAT A it R R,

mht; =, +B,dt; +y, X, T, A e

B R HARI AR SR (5

Is; =0, +B,dt; +y, X, T A Fgy

T IR e B A B R (R BN R A

FVOA
mht, =a,+B,dt, +ols, +y, X+, A, +e,

B Bl SR, WA,

(Z) ZEEXSNE

AR RSB REA R =il (mht) | B0
SRR AL HAR (dt) , DUZ—ZRh A5, A5 B
Ty MBS AT«

L iRt filidlmsnie (mht)

FT Porter (1990) AYEZ G HIEF Lundvall (1992)
O R BT R GG, 18 B S AL B O PR R B B AR 17
BB MMERNEREI R 3E S ARG ARF © Porter 1%k
TSR T AR A TR L MRS R AL DU,
il g £ F S SE A S P e E AT, 1T Lundvall (613 R 58
HIEWI S H T 28 ] | HROE R R RS A QB R v i
KA, B, ASCABERAIHETS TALE K T4 %) /8
NA GHARLG A AT MR S 7 1Y A2 B A el 1 s s AL
R Z, BARINE 1 JR,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 015



ZF5ERSET | ECONOMIC AND FINANCIAL STATISTICS

#1: HlhiddeEmt

=R
RN
BTl
BT RIE
Ryl
TIARRE R
AR K
BT AA R
BURFEMA R
GHRET AT

— R ¢ =17}

WA 5 Tl K

R .
" BRI

NAHEARZ G

IMRBOR SR

Lyt

PUBLL Tkl R&D A G A I 24

LA LTl R&D 22357 R

IR T = T et 1 %

B Tl VA28 W R
Tl e
FAELL LA VI AT 7 B EL L M ANE S5 AL
AL LT AR 7 BASEEL L T =B S N
Tolbgisl R&D A G 7 e ik sp i agill A G5
BRI R&D 288 PSS / ISR R ol A SR 4L
o5 RS AR S Y/ M — R S
— BT E R A 7 — g T g e

2. ARG BUTFHOR (dt)
Brynjolfsson & McAfee (2014) IIRFFEHE/R TE FHARK M
SAEEAE . FRROEE K et A g e U B

BRI | o 2ot A UK 28R TR AR R AEHIE
HIIR, ARSCNEERL SRR T 7 LB REACE R AT RS =
NEFER R A HR R RACT PR R,, BRI 2.

F2: HFHATHTRIR R R

R ol =gk IR
FHETECL R AR R R / M — AR X
IS ST BRI / 4 M A 18
L (R SRS BRI S ORI S MOl A BSOS / SRR Gl A B
TR TR A AL
e ety PO SRR AR ISP /GDP
HepR PUIRAT o IS RIS / L
SR A R PR
WA S B BHbX AxEBA R&D 28 S H /GDP
CIFTREORT  HoRA R AT
SRR R BT

3. A
Pt AR B T BB AR I E L R A IR 3R, Rl SRst
AR, ARSCRH AT i A & A UL TS A W
%3,
F23: PR BEAE SO

IS AF PR o T
P pors) T TG F
X 2 o BRI A 7= ME RS TS
o S HY (Krugman, 1991) !
NI15¢ human [EE = GG NITEAER .
bt SERFEANDME  (Lucas, 1988) ™

KA i FIFANE RS GDP - Bk HFE (Coe &
WK ! AL Helpman, 1995 ) ¥
UL fis REEHAR S —fi% BIFTBORELS .
ERE ) ASEFESCHHE (Nelson, 1993) M

(=) HiERFESHR LT

AL 2013 - 20234 E 31448 (ERIX, EEETT) /M
TEARAR I TSAEAT COREEREHIK) o FUAKUE T EORITT
JiAE (P EGe R ) ChE Tk ge 4R ) (R GRS )
CREPSIGTHEE ) MAORA T SR Ok A 4
WEEREET . DURHT A A (0 GDP Zdf. E1xd Ml stk
B, BMAMHREERTAS JrA ISR S i
20134F N S HE T HT, - DA BRI AZZ 520

F LR T @A R IA RS R . R, Sl
Jipfl (mht) MIECFHA (dt) MEEETREUEMES B0 - 0.02H1

0.08, FRUEZEATHIN 1.92H11.01, FEWIA[F 142 11 il vy it
AT R ZE S, AR R S TEEHIR R, %
X AT (GDP) 22702, WAMFHEUKT (fdi) FEifsk
RO (fis) WA RSN, X 5RE RIIRIZE R EAT
BRI SLPR AT . AT (human) SRS, M
FEZMBFE—T 2R, MRS, SEREIRHRIFNESR
P, R STE T AL
Fod: AEAHAMEGH

R A H(E e FIME [N
mht 341 -0.02 0.578 -2.26 10.43

dt 341 0.08 1.277 -1.22 2.78

GDP 341 4.27 0.96 1.21 5.69
human 341 0.022 0.006 0.009 0.044
fdi 341 0.248 0.257 0.008 1.342
fis 341 0.281 0.203 0.107 1.379
Is 341 0.884 3.166 0.000 28.291

=. KEERESH

(—) BE@ELER

F BMUE T BN B E = sE  ESE E A 25 0 5
Q) B, FEAIINEIEZEHIAE B, B A il
ERILRI IR RN 1.662, HAE 1% KF LR, WFssat
MBLEIN, BEFHEARNRERA TR, HIEATLE 1% KT B
&, R rE% HL,

016 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



250 U [E R[] )45

(oY) @) (6) ) ©®)
mht mht mht mht mht
dt 1.662%# 1.572%#% 1.44 1%k 1.396%## 1.301 %k
(7.311) (6.756) (5.859) (5.649) (5.277)
GDP 0.490% 0.475% 0.362 1.076%#k
(1.704) (1.654) (1.224) (2.782)
human -39.195 -27.139 -35.895
(-1.614) (=1.066) (-1.416)
fdi -0.986 -0.961
(-1.543) (-1.521)
fis 3.952%k
(2.819)
_cons 0.407%#* -4.339 -3.543 -2.408 —10.211%*
(2.585) (-1.555) (-1.254) (-0.826) (-2.556)
N 341 341 341 341 341
R® 0.496 0.501 0.506 0.510 0.522
F 26.802 24.967 23.370 21.972 21.518

wtp<(0,01, *#p<0.05, *p<0.10, TICHILULRFRIE

(=) MHIEE

ML ARTIA ARG (1) FI 55 AT EREN
(3) FI&ER, HET (3) B, FIARNARE, HrsoRmm
HRBII AN, BRE, SIAGERRE— TN ER)E,
[ FR AN 1.301 (221,136, RIS HAEESRT G ek ™

A A AR 0.165, (AN 12.7%. X EIRERCT I
A g AR, A 12.7% R T4
e (Is) SR mtrT i, Sk (Is) EARUEIEZ LI
HMRIE, B BOREKED mi AT A% OB 7 DL
Fo LN, Et H2 Az,

6. HPUMER[AJASS

@

2 )

Y Is Y
X 1,301 4,120 1,136k
(5.277) (6.316) (4.341)
Is 0.040%
(1.828)
_cons ~10.211%* 9.108 ~10.576%
(-2.556) (0.862) (-2.655)
N 341 341 341
R? 0.522 0.283 0.528
F 21.518 7.781 20.542
(=) BRI FIAERAIL T, ERERAAT X, B AR &

L 73 D e A B

R e b P WK A NI i e N e A 3 1) 5
fifi e (human) . XAMFRC (fdi) | FAHBUFSCRF (fis) X L64%

Wigte WIERTATLIEH: (6 TESHE (GDP) . A

AL EEE R E FIEOAE 1% MR - 3. SRT, FEPEED
X, Hep AR s AR (R R . & T
iR, (B H3 oz

KT HIXEIAEER

@

@ (6)

mht

dt 2.84 1k
(4.637)

GDP 2.135%
(2.771)

180.490%*

(2.149)
fdi -1.010

(=0.940)

human

mht mht
1.059##* -0.595
(4.995) (=0.963)

0.203 0.668
(0.445) (0.852)
-20.869 -48.599
(=0.955) (-1.460)

0.591 2.785
(0.469) (1.558)

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 017



ZF5ERSET | ECONOMIC AND FINANCIAL STATISTICS

fis 13.563%#
(2.805)
_cons —26.452%¥%
(=3.017)
N 121
R® 0.691
F 14.170

—-2.569 2.917*
(=1.106) (1.668)
-1.018 -7.940
(=0.203) (-1.061)
88 132
0.905 0.424
41.201 5.165

2. ARG

ARSGR BRI O MR AT HOR (dt) WE1F R TR R
BT AEMERGES: | RIS ERRAZ O AR R (dt) 4B 5 —HiAn
Wi N THAR R, dt T HASE 2dt, A HTE5 RN TR TR :

FE8 R FRATAI LA WL TG0 2 i 5 — A 2 i 5 — i J2
p<0.05, 7E5% MRFEMETRIN BE H dt (RE. 23FE, D
e SEMER A — o, ARS8 HIRATREE B (2) F1 (3) 48
W RETFHAAE 1% B TR G i R BRI
ff, Ldt 9 F{E 4142264, Ladt () F{ER873.45, & HE
KFIVIER10% % 25%. TIRERL A2 B N A TN, 2RI
TR ARSI /IN, IFERSEI R IE5 16, ITTINGR T 4
Es N ity HIp | Al ey et O A

8. FT 2sls BRI MR T2 1

(1) (2) (3)
WAEERY,  2SLS ( THAR  2SLS ( THACHR
(Ffi) =Ldt) =L2dt)
dt 1.050%#(3.49) 1.186%#(3.97) 1.444%%(4.62)
GDP 1.159%(2.36) 1.113*%(2.46) 1.025%(2.25)
human —52.509*%(=1.67)  —47.850(-1.64) —38.852(-1.32)
fdi —3.231%#(=2.95)  —3.207**(-3.19) —-3.163%*(-3.14)
id mhtes mhtes mhtes
mhtear mhtes mhtes mhtes
N 341 279 279
F9: T 2sls (NN AEMERIRZE R 2
£t WS 1) (Lidt) Wi 28 (Li2dt)

F=1422.64>16.38
(10% & SHE )

F=873.45>16.38
(10% I FHE )

( Kleibergen—Paap rk
Wald F statistic ) :

Chi-sq (1) P-val Prob > chi2 =0.0000 Prob > chi2=0.0000

(Kleibergen—Paap rk LM Minimum

statistic )

Minimum

eigenvalue=1422.64 eigenvalue=873.45

10% madtimal IV size

16.38
15% madtimal 1V size 3.96
20% madtimal IV size 6.66
5.53

25% madtimal 1V size

3. Fafe e ie:

AU T 45 R A TR A G, BRI T Ty
Bio (1) CREFFRBAVE SRR, (2) BIhasAsst,
/el A s SR 0o SO i 7S 7 NUEIR ST ey ate S 7 N O
FEMASEH A EAHKED (innovation ) o BHEARTIZZLH . T
WAL FIELS R&D AL EELGHR, (3)
FERRT AR ], AR HEIEEE NI, BRI, %

FH 2017-2023 FFHIRTIAIREAR XA, (4) RO, RATRALR
QEPFEIX — R A I Ty ¥ . i R A Bl B B AR AR, T
Ko R AL ] £ P8 58 A IE 5 7O, M ITTZEGR B Sl A
LT TS S (PR 5

RAETRI0GR, TR PRRp U AAR 6 I SR S S
B E R R A B, N S R I (AR AR X R0 4 e A
FOPE AR B, B s AT il Il s A B AR (i U PR AR SR L
R, U T TR S,

F210: FfdMERGIRE 25 R

(1) (2) (3) (4)
mht mht mht mht_wl
dt 1.30 1% 1.296%kx 1.095%#
(5.277) (5.315) (2.630)
GDP 1.076%* 0.896%# 1.399k
(2.782) (2.312) (1.989)
human -35.895 —52.067%# -60.369
(-1.416) (-2.025) (=1.407)
fdi -0.961 —1.403%* —-2.593*
(-1.521) (=2.179) (-1.746)
fis 3.952%% 4.006%#* 4.180%*
(2.819) (2.891) (2.119)
innovation —0.64 2%k
(-2.819)
_cons —10.767%x —7.988%%*
(-2.624) (-1.984)
dt_wl 1.370%%%
(7.060)
gdp_wl 1,135k
(3.846)
human_w1 -30.542%
(-1.665)
fdi_wl -0.306
(-0.616)
fis_wl 3.933#k
(3.549)
Is_wl 1,370k
(7.060)
_cons —12.872%%% —=7.988#* —13.228% —11.053%#*
(-4.918) (~1.984) (-1.810) (-3.638)
N 341 341 217 341
R’ 0.841 0.535 0.444 0.625
F 14.332 21.145 12.728 32.825

018 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



I, AREREBERR

(—) BAZEEL

A RET 2013-2023 4 W E & JUEHCEE , SRR T 4L
FHAS A ER R, LS5

HG, BFHANS HE L m A BB AR E . Ak
WEEHEER TR, ERGHECARE, AR EACHERT 1
ANERL, I PR R 2 1.301 AL, X — S5 HLE
T RIS, TESE T AR A I A 2R i A A1
Aegrat, LSRR B R

Hk, BURIRS S R A BB R A e R R 7= AR [ Y
Wi, {LVE AR AR AT R, SRR RERAZ A
RN 12.7%, 3K A YT AU BB kAt A Pk il
AR A R RV F i AR FE 4 B, B AR 5431
RS AT E— s

IR, TR A RS AAAE 3 I R k. 47X
BRI EE L, R e ol 3 ( REL2.841)
PRI (ZR%01.059) |, T PEHS ML DX AT AR 06
ORI FE 25 IR T A5 M X AR B s e . P LR T A AR 7S

243t

THMRGEES, A BRI 1 A TS R 91X
gt

(=) BERR=

BETWFEEE, RN BOREL

—REAE LA E BRI R . BUSREES, R - 7l -
NA = G HrREIDUE], FEHERESG . Tl HBE R S5 A AR T
HIFN, IREATAA TR, SR EEHSE, WA
AR A RIS PR R

TS SR DA S o R A DX B AR IR A
BRSSP S i = P SIS AR E AT s i 2 O 52/ P 14
RETFE; DY BRI RIS M TP R HERIA B AR, BB SR L
I S

SERGEHFIG G BB A FHANE N £
G5, ESh A A, RN A AR AR 55 T
A, B OER AR, RIS G R M AR .

PO e 57 B DB P o) A SR ot el i3 8 DX 5 VR
X, SEfl “HORPER” SRR, (R ERA L, B
FIGARE— R, BT BN T AR A DI
fifHs

1] A ANREMEERRERNERRSS (87 5) — L8RS HS (2024 478) [EB/OLL(2023-12-27)[2025-10-10].https: //www.gov.cn/gongbao/2024/

issue_11206/202403/content_6937897 html.

[21RAEID , RN | 2 B AR L R i e R —— T APS0S ESG SBUL A ] ITPIMEAF24R ,2024, (04) :45-58.
[31 BIFIZE | BRIESE . B HoRRRE R 5 B i e SR ISR SR 125 0], B ST , 2022, (09) :26-39.
AL, 25K BRELE. , &% | T s G B (AR B BRI (0], RIS , 2024, 45(1):21-30.

5] EHiZR , M S IR T O e i el s BB A SR I SRS

FFFPA PSR (). A5 ,2024,43 (03) :103-113.

[6] 1AM, MR, BRHL . B ROR AT e s B R A J (0], TP AAE25) ( AZARIZAR ) ,2022,46 (06) :585-593.
[7] LS SR BENER | S RN SRR R N T (0], (O EEAEAR L2004, (05):614-620.

[8]Porter, M.E.(1990). The competitive advantage of nations. New York: Free Press.

[9]Lundvall, B.A.(Ed.).(1992).National Systems of Innovation: Towards a Theory of Innovation and Interactive Learning, London: Pinter Publishers.

[10]Brynjolfsson, E.and A.McAfee,2014, The Second Machine Age: Work, Progress, and Prosperity in a Time of Brilliant Technologies, New York: W.W. Norton &

Company.

[11]Krugman,Paul.1991, “Increasing Returns and Economic Geography” , Journal of Political Economy, 99(3): 483—-499.

[12]Lucas,R.E.1988, “On the Mechanics of Economic Development” , Journal of Monetary Economics, 22(1): 3—42.

[13]Coe,D.T.and E.Helpman, 1995, “International R&D Spillovers” , European Economic Review, 39(5): 859-887.

[14]Nelson,R,R. (Ed.), 1993, National Innovation Systems: A Comparative Analysis, New York: Oxford University Press.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 019



