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Abstract

Under the background of the new development pattern, actively advancing the process of digital
transformation within the manufacturing sector has become the core point to shape new ad-
vantages in the international competitive market. This study selects 14 sub-sectors of China’s man-
ufacturing industry from 2012 to 2021 as samples, seeking to investigate the influence and under-
lying mechanisms of digital transformation on the export competitiveness of the manufacturing sec-
tor through empirical methods. Utilizing empirical analysis, the research uncovers a notable rela-
tionship between digital transformation and the export competitiveness of manufacturing, as well
as its underlying mechanisms. The findings indicate a notable positive association between the de-
pendent variable NRCA and the primary independent variable, which is the digital transformation
index, discussed in this paper. In other words, the digital transformation of the manufacturing sec-
tor serves as a catalyst for enhancing the export competitiveness of manufacturing. There is indus-
try heterogeneity in terms of unequal technological levels and differences in factor intensity.
Through mechanism testing analysis, it is known that digital transformation promotes the improve-
ment of manufacturing export competitiveness through cost savings and technological innovation
effects. Based on this, itis proposed to strengthen the construction of digital infrastructure and plat-
forms, focus on the construction of digital technology environment, implement differentiated strat-
egies for industries, accelerate the development of digital industrialization and industrial digitali-
zation, along with various other countermeasures and recommendations, aimed at further bolster-
ing the export competitiveness of China’s manufacturing sector.
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st (PR 25 TB), - HEBN ML AT Mk 1) H UK S [16]

H3: b B I B ARG 37 RS A T il 1 5847

77 it A1) 39T R 8 Al 388 5 T R B i B O I PR A R T R SR I R e S s L
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Table 1. Digital transformation level rating index system
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Table 2. The weight of the first and second level indicators in the evaluation index system for digital transformation level
7 2. MF UK IBINME R —RFI ZRIEIRFT S E

— R Fahn & . E iy S
MK E(H A R) 0.0483
Rl LR RS B (T ) 0.0459
B AL Vit 2 5 0.2187 R Bl LG S BRI N) 0.0348
3N B - (A 0.0442
BRI B R o 1 (AN 0.0455
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BURRHEHAR I B (127T) 0.0444
HFHAR LR (D) 0.0712
AR BT 0.2783 BREA ORI BAZ# (12 7T) 0.0736
W55 53006 K R 28 2 o5 [ P9 26 7= i {8 L TR (%) 0.0409
R&D A 4t 48 (5 ANF) 0.0482
L5 S I ED RN (12 7T) 0.0669
Her AR 0.2374 BAR SN (I TT) 0.0458
HiE L& B (1Zo) 0.1247
Her SRR R 0.0231
P15 LR HE (12 ) 0.1091

P A KT 0.2657 BB T A (12 T)
HlE VAR A F T LR 0.0383
Al A VAT 1 3 5 () 0.0453
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Al JEE ] ) VAT b B AT RORR B, DR o A T M DA 1) B AT B A R Y 1 S 5 D) IR
Wi Herh B SRt AT L R e B 2 2 o BAE R 2035 (2023) [19], FkHGHE. #51(2022) [201 074, HEER T
FAafATIE C14. C27. C30. EARUEHE 7k AR (12)Fiw.

Digital,, = Input, * MDEI,, (12)

Frh, Digital, £ ARELE t FREXFHEEATIE | FELRE AP L RIK Y MDEL, RoR t R
P A R SR A LR R K Input, FRFREIZE t AT i AT A B KT
PefRRE AR T A SCIH % T EL55(2015) [21] Mt LAREINE 57 5 A RLmlisk ok B R Ee B 34 HR 4L
(NRCA), SRt Hh E fil b it Fsa 4 3. DRtk &34 57 5 ) s o LA 38 i ot 5 v
ARL3)FR.
ex dvait/ > " ex_dvait

> ex_dvait / YD ex_dvait

Ferp AR A E L 1 O S R PR LB B e A m ARRAT WL, n AAREIREZEL, ex_dvait A%
Ewiﬁﬂ%%MEﬁDﬁ,ZLWJMMW%EW%ﬁﬁﬂﬁD%E%ME,ZLwanﬁ%éﬁi
ATV P HE 1 e

PEHIAS R : MAN AT FRE, AT AL S S AT IL 37 Bk R FeE R & AS SRRl
MR, DA BA_E b Al 3B SN B Dol AV ok i & s OCR R BN A %, R |
TV AT B ML AR B B SN BTSR AT s LP AR5 B AR =2, SR FH il b 40 4347 b iy 7= 3
B BR DAL G312 N okl 8 v [ il b 55 sh AR 77 R ;. FIN FORBRBI A0, (AR SCH 5 T
SE T I FLAE R AT R BEACTE AR KL, DA I b A AR ] B 7 i A e A0 1 36 b 2 R i Lk N ok A

WU AL & AR s K T ERAE , ASCRAE X CL T FE AR AR RP LRI RN : (1) X258 5 A 11 424
N2, A Williamson 152 5 A B 1R, A SCZ7%5 B (2019) [22] ffitid, e AT e & 2 i 5 8

nrca; = (13)
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[B]ffii%, EHUTIL R&D PERE 373 E N ARE A &, Hdika (FHEBHG M%) , H RD &R,
(3) AT =B RN, OECD ZH4: 2018 FF kAT (ELHTRGETFEY # “Hrr=m Bl G Jh &
AP BLHT ™ B A% 0T bR, AR . A XS HE1%.(2022) [231HI0H 5T, RAH ™ i B UNE
=B AR A

HE LRI > bRt MR A N R SLATE B K bR GBIT 4754-2017 HIFIE , A SCHIE 8l AT ML A
o5 C13~C41 47k, LL ADB-MRIO 1Tk /32 5k, FExt: (ERAEFATI 2 KhnE) , K Hra
AT A H BBy 14 MHBEATILRZE, I AR BARK PRI R B R AT R 5y

3.3. REWE

3.3.1. EmfEa=a
NRCA, =, +aDIG, +a,MAN, +a,AS, +a,0CR,
+aLP, +aFIN + a, KL, + 1 + ¢, + &,
NRCA R A E Hlid b tH D554+ /7, NiRAR &, DIG RFEHIE AT WA AL ERKT, MR
AR, MAN ZoRAT KT, AS o, OCR #RBW AR, LP AR H, FIN %
INEREE LR, KL ARREARZESE, BPNEHIARRE. i ATk, t BRI, & HIRZEDN,
3.3.2. HlEIRIIRE
1. FRASTT L3008 (COST) B ML A6 46 A 754
COSTH = ﬂo +131D|Git +,32MAN“ +ﬂ3ASit +ﬁ40CRit

(14)

15
+ BsL Py + BsFIN, + B KL, + 14 + o + & =
NRCAit = 70 + 71D|Git +72COSTit + 73MANit +]/4AS“ (16)
+750CR;, +75LPy + 77 FIN; + 7KLy + 14 + ¢, + &
2. FEARAH RN (RD) FIHL S 56 A 77
RD, =06, +0,DIG, + 6,MAN, +J,AS; +,0CR;, 17)
+O,LP, + 5sFIN;, + O, KL, + 11, + ¢, + &,
NRCA,; = 4, + 4DIG, + 4,RD; + ,MAN,, + 1,AS, (18)
+ Z0CR; + AgLP, + A, FIN; + A KL, + 1 + ¢, + &
3. 7 S B RN (INNO) [ AL il 46 56 15 77
INNO, =6, +6,DIG,, + ,MAN, +6,AS, +6,0CR,, (19)
+0.LP, + G;FIN, + O, KL, + 11, + ¢, + &,
NRCA, =k, +k,DIG;, +k,INNO, +k,MAN, +k,AS, 20)

+k;OCR;, +ksLP, +Kk,FIN;, +k,KL;, + 14, + @, + &,
4. SEIESGE R B SR
4.1, ARG

% 3RE T AL EELEAMIAES AR NYRRAEERE, NRCA FIIME RN 1.491, trilEZEN
0.632, RMHHEWAFATILIAE DS IAALREZER . B E DIG MIESCN 0.049, trEZEN
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0.073, 7 HH 4 A R 80 AR B A A (IR AT MR R A R AN . AR 5 B AR SETH R Al
JREESAERT AU BE T RAFHEAL, AR A2 3k o0 A R 95 GEAN AT Mk I8 i 57 B PR RO it 1 BE 2 Wl g

Table 3. Variable descriptive statistics
= 3. TERHAMEIT

BRI ey WIME BiE i 2 Hhr 3 R/ME RKME
il th M 5E 4+ 77 NRCA 140 1.491 0.632 1.296 0.544 3.165
AWK DIG 140 0.049 0.073 0.020 0.000 0.373
I K MAN 140 0.081 0.029 0.077 0.003 0.172
AT A AS 140 3.727 5.029 1.772 0.877 25.163
ED AR OCR 140 0.845 0.092 0.848 0.429 1.685
FENEFER LP 140 5.760 4.233 4.352 1.220 27.291
RilBE 2 o FIN 140 0.040 0.008 0.039 0.024 0.070
PR KL 140 0.575 0.530 0.411 0.077 3.171
JRATE COST 140 0.028 0.011 0.027 0.006 0.071
HARA B RD 140 0.079 0.098 0.034 0.002 0.571

72 BT INNO 140 0.150 0.096 0.116 0.028 0.403

4.2. BAEREVIALER

A AR T BT RN R Y SE S R R R AE IR 25 R A (L)1 AL R AR R IR AT
iR ROR DIG A KUN 0.824, HAE 5%/KF E&Z, RUIHBCTAFA H D5e 4 /1 A B3 R R THE
e ZIWIAETFI()FIN— RIIFEHIZ RS EHEE R, DIG MR REF 5%/K-F LRI B2,
DR A R AT TGl D 54 ) B Rt RUR

Table 4. Benchmark regression results

F 4. FERVFLER

=R @) )

NRCA NRCA

DIG 0.824** 0.829**
(0.388) (0.331)

MAN 3.945%**
(1.048)

AS ~0.066***
(0.023)
OCR -0.067
(0.139)

LP 0.055***
(0.008)
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FIN 2.457

(4.350)

KL —0.090

(0.123)

_cons 1.617%** 1.239***

(0.046) (0.263)

AMAJE 2 YES YES
I 1) ] YES YES
N 140 140

R2 0.160 0.492

T xR xR ONTE 1%, 5%. 10% K LEE. T,

4.3. BEMKRI
4.3.1. PREMATE

R v ARRSE BRI B8 A7 R P9 A 8 (R ) R SR % R BB R R R k), AN 7R R AR S AT
Kot . 35 5 F1(1) 1 S ABC A B B K DIG [ 5 — # L.DIG 1E oy THAZ ST [HH, 453 IR L.DIG
1 RHAE 1% /K P RZENIE, e TEBEMCHER. kb, CD Wald F 4iil5k 247.093, &5 T
HAREIG 7 16.38, R LA EENALESEMI; SW S Guil& ) 3.118, H P {Hilid B & i
5, fE4 “ THARAIMEMAESL” Bk, F1Q)MEE B EIEF, DIG FIRECH 0.710, HEE A
TR, EAREFIER N, RUSRAH TEA SRR N AN G, SCREME RN 4518 AR e .

Table 5. Benchmark regression results

5. NEMAE
. 1 )
DIG NRCA
L.DIG 0.860%***
(0.055)
DIG 0.710*
(0.392)
MAN 0.036 3.692%**
(0.173) (1.069)
AS 0.001 —0.064%**
(0.003) (0.021)
OCR 0.015 -0.068
(0.020) (0.127)
LP -0.001 0.054***
(0.001) (0.008)
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FIN

KL

AMA [ E
IS 1) ] 5
N
RZ
CD Wald F
SW S stat.

0.150
(0.702)
0.021
(0.019)
YES
YES
126

247.093
3.118

~2.277
(4.343)
~0.056
(0.120)
YES
YES
126
0.298

432 BWMETEZL

%6 JEN T RSB AR AR S AE TE 45 1 AT RS AT 0 5 SR o AHIF TN i AR AR B )
F554 77 NRCA KX B 3 N E BRTi 3 A . MS Rl = &t D8 EX, B2 BN B 4T 4
. FIQ)E R IR, ZOMREAS R DIG X MS B RIH R EAE 10%/K-F EEEANIE, VBT A)
FHEm sl 0 E bR A R, TR O SE S IE R ER . RE(2)45 BT LKk
L, DIG X EX [BIHAREAE 5%/KF LEFENIE, ULHE A BRI T Re 84 K il b= 5 H 0

B, ST ASES T, RS ACEESR R B MR AT S A 18 AR AR -

Table 6. Replacing variable method, changing sample size and replacing regression model

6. BRTEX NEHARESEHREVAER

5t @ ) ©)] 4)
MS EX NRCA NRCA
DIG 0.152* 0.552** 1.002* 0.829***
(0.085) (0.276) (0.504) (0.294)
MAN 0.549%* 1.257 3.686%** 3.945%**
(0.270) (0.871) (1.274) (0.929)
AS 0.004 0.033* —0.042 —0.066***
(0.006) (0.019) (0.026) (0.020)
OCR -0.014 —0.098 —-0.073 —-0.067
(0.036) (0.115) (0.133) (0.123)
LP 0.001 0.013* 0.064*** 0.055***
(0.002) (0.007) (0.010) (0.008)
FIN —0.062 2.112 6.396 2.457
(1.121) (3.616) (4.872) (3.856)
KL —0.001** —0.002** —0.004* —0.001
(0.000) (0.001) (0.002) (0.001)
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FERF

i3k
_cons 0.226%** 7.198%** 1.069%** 0.538**
(0.068) (0.218) (0.286) (0.236)
AMAIE 2 YES YES YES YES
IS} 1) ] 5 YES YES YES YES
N 140 140 112 140
R2 0.431 0.609 0.530

433 REHARE

2 18 2135 e 2 55 S TR0 Tl gl th bty , ARSI I IBR 2020 AF RSB SR A AR AR SR iR FE A S
&, BA4R W% 6 FI(3)Hin, DIG X NRCA I RELE 10%/KF E R ENIE, RHE LT
Ol 54 Sy HOE R e R, 5 MR 250 IR EF— 3

4.3.4. FEikE|IFEE

R e HEASE TR B 46 Dy >R P [ 5 8O Tobit 4R, EFTHEAT A4, 3% 6 FI(4) 4 REIR, iR
& DIG [FIHAKBUKIAAE 1%K-F &R ZFIVIE, F—RIIE 78 AR T3 g B 1 585 1
SEHESER, HE— P M I ARSI U S 18 AR

4.4. REMSH

4.4.1. FIENRARKE SRR

T R AT R E B H K BERASR, $5R 1 EBC AR R G Y S S 2 R
EEI o ARAEAT WA REAR R 2 A IREAR . PERREmEARSIE . =K, SR ER: FIQREAR
3 (1 R BRI L 5 2 VAR S, T RE R T AR R e A P AR, A7 AR L SUBTE AT B AR B AR A
B A R Sk = B AR TH BT 5 B N A il & S EAME B o ARBOR AL B B b B ae J0ess, AL
ARIHAI A AT RA, TR I Br = ARG, RRAS G 7™ A, B ORI A . SR
& REAE 100K ERZEVIE, BERBENEIHEIEEM, (B8 ZF AT AR, wTaem T H
A TRy A s U2 ” (RCTHI B, B th e R il A b (AR B 1, 988 20 il e 1 074 T BESe Bl
FEARAL, 111 55— el BRI E /AN A2 BRI BB . B (B) B HIENL ) DIG [B1H R A 5%7K
FERFANIE, X —SURFET, S BORAT Al H B4 9 BT BRI R I A BET A R, 3
S B A S A BORAR R R RIS, IR 7 iAo Y LTI BRI A . B AT RE R
WHORE B, PALES B EMERE S, $RTHHEAE GVC RN RE ST, Al A8 50 A RO 7 AL e T e A v [
Prre gL sy

Table 7. Heterogeneity of technological level and factor endowment
F1.BARKERRYE. EREMRHRME

. (1) 2 3 (C)] 5) (6)
TR A ARG @RGSR BEAREER HOREER
DIG 1.173 1.845* 0.712%* 0.373 4.075%* ~0.884**
(0.739) (0.905) (0.280) (0.716) (1.465) (0.384)
MAN 5.853 2.352 -2.923 6.050% ~1.758 0.212
(3.588) (1.503) (1.772) (3.492) (1.617) (1.267)
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i3k
AS -0.347 —0.054** 0.018 -0.172 0.073 —0.047**
(0.361) (0.019) (0.107) (0.336) (0.118) (0.019)
OCR 2.951 2.495%* 0.009 8.723** -0.048 0.298
(4.155) (1.119) (0.081) (4.141) (0.089) (0.269)
LP 0.082%** 0.026** 0.125%** 0.091%** 0.044%** 0.059***
(0.018) (0.010) (0.018) (0.032) (0.012) (0.009)
FIN -5.735 4.769 -6.016 -9.060 —37.311** 3.829
(6.934) (10.444) (10.493) (6.436) (14.998) (7.782)
KL 0.032** 0.002 —0.010** 0.047%** 0.010* -0.001
(0.013) (0.001) (0.004) (0.014) (0.005) (0.001)
_cons -1.352 -1.021 1.647** —6.706* 2.233%** 1.082**
(3.702) (1.049) (0.657) (3.713) (0.609) (0.411)
AR YES YES YES YES YES YES
I ] [ 5 YES YES YES YES YES YES
N 60 40 40 50 30 60
R2 0.700 0.843 0.868 0.791 0.906 0.718

4.4.2. FIENERTR SR

w7 ROV EEFRERELHNBIASER, En 7 HT R s E SES ) 2 AL R
Ko F1(4)55 3 R RAT L AT R AR MO IR BRI B Z A, X T RE SO 1 2R AT Ml T e 207
PR S AL S 5555 3 ) BRI AN, (BRI N H57 sl B RS SO R RN IL RS, 3 8
BRI IR, LA D R AR5 e R 2 8, 6 0 A B RN RS2 40 D0 AL AR A PR . 51(5) Bt
AT W ARIL M BB K I RN, B A R AR B RO R, I8 RAT & A SR A I
I LA T 5 8 AT A R RS A SE SR RO AL RE ), LR B s A P RS L BT S H BN
HUA v B AN, AT O R B I e % R B 3, AR B IR R, B B R AR R BE RN A P IR AR
F(6) A E AR AAT W 2B I AN T N, FTREIR T BoR B AR AT AR TR AL R R R T B 0, 3
S0 PR W 5 e PR B AR e e SRAS RN T 30 TG S 0 AT ML A e R KA Gt i T Rl B AREE R D R
ARG, FE A T 53 TR SRR U S B IR, BTG iabR R, IR
AT\ AT BE 75 2245 T HE K BB AR M AR 22k

4.5. HEIHT

4 8 R TR M g D SEA I = S R AR AL . S S IR IR AL, FOR
QBT RETARTE R, 7 BIHT RN INAN, =¥ 8 i ey (R R AN R 4R o MOy A AL AR AE
Dy IRARETR IR TCA, ABRCU S B 508, FORAUHTE — DRV, =FHRWR R - %
A -Tidg” WA WAL N, BRI A EELE G AT
“CEORQUFRON” A S B RN = EALHERTHT L E RIS Fy . KT G AL RGE, F(1)4h
REIR, DIG REAE 5%/K 1 LR o, RUIET R AT A B I2 8 R, XS5 HORIL
PLEF AR B v DR URIE B AR KB FUY — 8. KT HORBIHIRIE, 51(2)45 R 2R DIG [n]JH REAE 1%
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AP B E N IR, AR B AR RO BRI R R R P JC N SR Y, GESE 1 By s i AR BT 1A
IERRY BORBURBARBIHNG 7. KT i QIHRIE, FIQ)4F R K BT RMAE 1%/K 7 EREN
15, KRBT DIG X7 it QBT B2 NE, ™ dh s N o U & 7 BRI AL B i R, By ieis
I RGBT A HINE ™ A AR

Table 8. Mechanism test
< 8. HlHIEIE

. @ ) (©))
COST RD INNO
DIG —0.015** 0.402%** 0.223%**
(0.007) (0.061) (0.040)
MAN 0.090*** 0.248 0.346%**
(0.023) (0.192) (0.128)
AS —0.001%** 0.004 —0.008***
(0.001) (0.004) (0.003)

OCR 0.001 -0.001 -0.028
(0.003) (0.025) (0.017)

LP 0.000 —0.005*** 0.001
(0.000) (0.002) (0.001)

FIN 0.011 1.473* 1.363%*
(0.095) (0.797) (0.531)
KL -0.000 —0.000 —0.074%**
(0.000) (0.000) (0.015)

_cons 0.022%** -0.030 0.081**
(0.006) (0.048) (0.032)

AMARLE 5 YES YES YES
I 5] [ 2 YES YES YES
N 140 140 140
R2 0.435 0.612 0.882

5. it EBK
5.1. 45ig

MR SHE LS R, Ber A 5 H D505 ) SO B2 0 I G, 38 I ™ R A e A 50 A A
AR F S, XA RR IR R FE RO SEVE .ttt el L, B A AR G R e [ Gl e
T A R A . BRI D32 J AR E I S AT R S B i, BEREmHREE
FM AR NEREELAA IR, BEAT R 3G Ml P A 58 38 A 807 A Bl e A S 5 4
ARUGCRETT, RENE RS THH I DSE4 . MBOR T EAAT W 2 fT 1A TG R B, 630 P9 75 0 0 A
1 PRI AR e e A RO T 3735 2 B 157 20 PR e b A 39T P9 R 3R T R R MM AT BR o MAT ML AR
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FARF

TR, R HORAT s AT S R AT BRI AN RE M BET ARG, BE A RO H ik
BNFNEBRTe 0 o & GURBARIT LR T B A R, 3K 7T R85 HHORTE A AR X 55 L T BN
ARA K. RTHUERAR, B WRERNEN “IZ 5 AT LN “CHORBEF RN A7 i 81k
P27 3R = RORHE AR, JRFRIHES) 1 AT ML F 324 A 1Tt

5.2. B3R

RIEPRARE5 8, AR LR B2 SR T SRR B 5 7 & B T, N 7e
I3 R P ELIDE I <5 8 e it HERE B A B AR — 2B K. BURF R IR 5G M4 N TR BERA . il
5 2 il S R D S R R B I B U, TIEE B2 L, B ik S AN Al S SE B BRI AL
H#GIREAST, B RS ACRE B BRI AT M [RIAF RE 5 2 32 BB ARPT R IR R . Hok, N EEAR
P P AL BOR BT ET o 13 M A M BERE $5AR GB WE IIR FR s (A% o AL R 2, A I R R AR
I N BB SHLEABOR, WTFETHE ™ RCR K= me . sbxt B Ah i B B, i@ B E
KGO ERAZOBOR, REEHIL) . 3G Ve 7532 F EE SRS 0 AL ™ i T 3 /5 oK . BURF 7 1
W 225 F Al BB AT AT J15CRE, SRAVEIEITBEARE . BOR G A A R IR W I &7 CLBOR RS - 26
=, NS 2 A AT VAR o BEXEAN ISR AOAT WA Y, BURT 75 ) E AR 22 AL, 513 AT
Al SEIE AL S ERTH R HIIL R . FREAESBOR B RN S EOR G I KR, B IR SR TR 7
WRERE P RARIZAT o X TARECARAT W AN T7 B G RAT MY, BIINORHRSF JIRE, 38 St A I 1) SRR UK
KRB R TR SR BEE PR AR I ANEOR SRS, ISR 4 AT L B R S8 S5 A 1, e
B B AT R B P A ACFAT LB 5190, HESIAT AR AR (I A e . 2800, s i Ayl
WP B BERE . B P BT R ER N, KRR SIS LR R, O P WAL R R R
fRft IR AEATNLE I, RO SRR R B RE B , BERYI TR
BAS, ARHERIARE G IS, (5 BV B LR & MU AALE B TR, T Dgde, JTRR O .
TR R, FAME S S RAE IR S5 SRR LT A, (Rt Rk S5 10 S5 mab . R
SCRFRUNIENL BOR BB &R, 3P ER TRl  H H SE4 77

SE 3k
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