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Abstract

This paper focuses on high-end equipment manufacturing—a strategic emerging industry in China’s
capital market. Using a panel dataset of A-share listed companies from 2015 to 2023 in six sub-sectors
(high-grade CNC machine tools, intelligent manufacturing equipment, aerospace equipment, marine
engineering equipment, rail transit equipment, and new energy equipment), this study constructs
a “Digital Transformation-Operational Efficiency-Operating Performance” analytical framework
and applies a two-way fixed effects panel model together with stepwise mediation tests. The empir-
ical results show that: first, digital transformation significantly improves operating performance—
a one-unit increase in the digital transformation index (defined as the natural logarithm of one plus
the total frequency of digital-related keywords disclosed in annual reports, hence equivalent to an
e-fold rise in keyword frequency) raises ROA by approximately 0.38 percentage points (t=3.71,p <
0.01); second, the Sobel test (Z = 4.74, p < 0.001) confirms that operational efficiency (measured by
total asset turnover) plays a significant partial mediating role, accounting for 25.25% of the total
effect; third, subsample regressions reveal pronounced ownership heterogeneity—the digital trans-
formation coefficient for state-owned enterprises (0.0054, t = 3.19) is significantly higher than that
for non-state-owned enterprises (0.0029, t = 2.25). The conclusions remain robust after replacing
the dependent variable with ROE and lagging the explanatory variable by one period. This study
contributes micro-level evidence on the economic consequences of digital transformation in the
high-end equipment manufacturing industry and provides reference for corporate strategy formu-
lation and differentiated industrial policy design.
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(—) EREA: 5 RAIE S GRIEERM T KR & Rt

R A G “ B A BRI KR R, AR PR SR E RGBT X))
TAruEtb iGNy . A SCAZ 5 A HE 18 (Transaction Cost Theory, TCT) 5 % YR Z: itk W (Resource-Based View,
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R = A 2R A R A B (PLM) S5 RG0S, AN F2did “ DR SRR . DLEVE ISR B AR
ZIGHIW . D E AR E AL 77, RIEFRAC AL A L8 B RS B4 T AR B
WA S B A . MR, W flE g s . B TS BT 5 R E R 5 ik
TR 5 RE AR S, BE A RIEE 5 AT A BN A IR . Bk, 3 R i 2t
150 D 25 % 1) 3 A MV 28 B AR R T B e 2R > ¥ 2 K T AR AR

B, MWHIEEMNWA, Barney 18, A AT RESETE 4005 10 SR IR AE T FLA 6 10 2 A I (E
(Valuable). Fifki(Rare)s ASAT A/ PE(Inimitable) F1 A~ AT % A4 (Non-substitutable) ] VRIN #EJi[3]. 1=
B MHEN T % P LT R & P aIE K, S EKIZE R UiiE RER IR “ T2H
WL B P R EEE . LR 207 SRR SR ——IX S SRR IR e e M R A A% 0 BE 22 ) SCRRE . AR,
G HAE IR, IR SRR R R AR BTN B TR S A 658 T AN NG5, sfEAgmigib. bk,
AR, Ak — B0 A SRR, ERT Rt R mE A TR M E R TES 5. K
FUER . PR B L0 WS 4EEE SRR IR R A ARG R AL R Rk, AN AL

DOI: 10.12677/wer.2026.153040 391 A2 RR


https://doi.org/10.12677/wer.2026.153040

Jitg

AN NG THR “ARNV AT RREE R 8 57 o XM T RIRDTE s Rid i, B3RS
RBV Frmif i) “BRASMCATPE 7 F0 Do BRI 7 —— R A A b B O 82 545 5L, ol DU 05 H % it
T, MTIIAG R S8 A BE 22 o T AE = & = AR AEAL I ik, T2 5% P8R Sl PR, Sl
PRI A Ml 253 85 320 s DT R A X A P

LR S AR 5 VYR SE RO T LATS HE SR AR IS I e & it i TR R s A&
FERE I SIS E K AN, RECE G R A R 5 BB ST A PRI TR %R
Al AT S A G, 3817 LR A 13 b B8 B A0 m I B I 55 B e i« X — BRI IR AR
AR S5 BRI AR B A% O R A

O) BENEREMNVEE SR

KT B PR MR, Bharadwaj 5558 0, A AMOEH —REBHERMIIAN, &
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BV [F )4 SR8 A BRI ISR S o BKE R RIL, e s 3 A 55 A A e R G0
BrpigEsadE, REMLHE T IRIEAWAE SRR E[12]. Chaney FIZ ST TR IRIESS, AR 7oA
REAGUELS I A P EAR . R b 5%, KUEPEARAE 5 B AS, Ml B8 557 i e R X — i Dig B
PREIIEK13].
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(—) BRGEFSEIERE

AL 2015~2023 AR A I b ) s e £ s O RS . B RER] “H ML S ATk
SRVEENT . B RS R A I SE ), AR SCS IR 2 BT A RAT I RIS FAR A
AR IR T i 2 £ P AT S (1], A% Tk 8 T DL R 40 Ak ) BT AR © SR s UK S A
HliE%E % @ FEeHNGER A TN M HliE ., B aeERE%); O MTR&ESTENH: @
LR SO BRI ® el liE B4 © Braelises (S M, SRR BT,

TERHE TR BB B, PAT AN I BE R 55—, DIBRFEA IR 452 5 P SE it 18 1T AU 7R (ST *ST)
Mg FE A B, SIBRSFENINIZER TPO B R bt B IIME, DAHERR b7 2458 0 556 1 25 7
M4 28 =, I BRCHR AR B AR AE B R AR AT o 500, X T SR BB AR B AE B R 1%H1 99%
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2 FIRTHIR SIEYE, RAPIF 312 K M A 9 M. Hhut 2808 ANWLIIME AP bk Hs, o
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a7 7). Ak ETTHEIR(Age)s BRUEET BE(Top10, AT+ KB ARERI LU 2 F) o H5E28Y rp P2 15 52 I
43 (Year) 1AMV AN (Firm) U] [ € 208

FEAEE UMK 1.

Table 1. Definitions of main variables

T EETEEN

TERY  BENS LA L N S5IHETTE
WefRe AR B ROA SN Agaat iIbiES RS AR R B P B AR
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AR Size Al F A In(3YIA 4 B2 7)
Lev B R AR B
Age Al I T EERR MMEES — LHEnS
Top10 AL T (RPN E RS =il

(2 TEFESEIRBE

AW TR 2 SR TR 22 7 [ E 7 V250 B R B AT R 56, B AAmIE 70 SR 0 A = AN gk P R

B0, FEOU [ RN AR A 56 RN (BE R T H1)o A F AL RUKCEAE AL O R AR &
A E GNP R, HMAT R, B, baERt . B RSl &E, [H
I 47 1) £ A A [ 200 A A7 I 8] [ 78 S, T A iR 2505k FH Al )25 T SR S A g i

20, KA Baron & Kenny [ 14]f13Z 8 [F ARG 0 7R500E H A BN (B IEAR 13 H2). BRI, Jeblis
B (R RN R, IR A IZ B AR 2 S R E N IE; MR T

A R I SRR B, L BRI AT (L, R Sobel KRTARTF A MUBLIE AT 55
iR EAE.

FEI, TR SRR . SRS BT U 40 “ A R 5 3
A el P TREAULS IR R fEPERIORIPTR i — R B SR, ¥ ROA BN
ROE FHUE(THI: — RARREAETR N F AL, VRl -4 T T b PR A 10 2
EFAOICRIL, (B IR T P IUT ST A7 2R I R R4 B P PE R

4. STUES AR

(—) #RMEg

T2 IR T RERENRARYES IR . AR RUE H, BEAR S B R F(ROA) FISAME A
0.0601, HRAEZE 0.0276, i W 1y ity 2% % il 1 AV AR B R K P AR E — 2 2 5 Bee i e S D 3518
N 2.7045, H/MHE 0.6255, HKMH 4.6465, BEFEFERGE, RBHFEAR A B A R B o A
KT PE SR i Z(ATOYYIME 0.6762, AT T B =47 b i) A IE B KA —— 5% 7 R el B A A o 45 AR & 5y
i B AV (Size)IIMH 22.60, =R (Lev)BIME 0.4183, MVAFERY(Age)IME 17.10 4, B
H R (Top10)384E 0.5616, ¥J4bT A B b1 2 =% WX ]

Table 2. Descriptive statistics of main variables (N = 2808)
2. FTETSRARMSITN =2808)

g BE PEE /ME P25 ERIA P75 BAME
ROA 0.0601 0.0276 —0.0061 0.0405 0.0606 0.0789 0.1240
ROE 0.1074 0.0550 —0.0176 0.0698 0.1040 0.1413 0.2685
DT 2.7045 0.8704 0.6255 2.1096 2.7178 3.3095 4.6465
ATO 0.6762 0.1348 0.3590 0.5826 0.6781 0.7664 1.0073
Size 22.6041 1.1273 19.6465 21.8950 22.6373 23.3865 252119
Lev 0.4183 0.1393 0.1098 0.3256 0.4144 0.5058 0.7738
Age 17.1026 55114 6.0000 13.0000 17.0000 21.0000 28.0000
Top10 0.5616 0.1273 0.2667 0.4713 0.5621 0.6500 0.8609

DOI: 10.12677/wer.2026.153040 394 A2 RR


https://doi.org/10.12677/wer.2026.153040

Jig

AF (7] Pearson M8 REUGIR on: DT 5 ROA WM RECH 0.195 (p < 0.01), 5 ATO MAHK R EL
9 0.321 (p<0.01), ATO 5 ROA MIAHKREH 0308 (p <0.01), —=FHFWPEZEEMK, SARHIIRTI
W —80 RS EASHTIRAL THIPUEYE . EBHIE R TR Lev 5 ROA 3 FUMH(-0.224)4k, HA
Ap B (R AHOR REA A /N T 0.25, T EIKEF(VIF)YS/NT 2, 2 B LA n) @A P2 5.

(2 EBHERE: FAERINEE S EB L

e 3 A T BT I R i it 2 % i A b 28 SR 1 X v [ s B[R A £ SR B (D) AR
PR R TR R, F(2) NN A 4 ) AL B 1) e B B

Table 3. Baseline regression: Impact of digital transformation on operating performance (ROA)

3. FERNT: BFHERNEWEESH(ROARIFN

ZE (1) ROA (2) ROA
DT 0.0042"* (3.95) 0.0038"* (3.71)
Size 0.0040 (0.86)
Lev —0.0518"* (—4.49)
Age -0.0003"* (-3.23)
Topl0 0.0181* (5.03)
B Yes Yes
Al [ 5 R Yes Yes
A [ 5 RN Yes Yes
FEAE N 2808 2808
P R 0.041 0.051
Sk R 0.689 0.718

e FES NN T R RF AR RS B B L T ORI IRTE 1%, 5% 10%KF EEZE. FH.

FIHE R TR, EEHAAMERN . A0 Y e — RIS AT AR R G, BE i RKE(DD
(1 24059 0.0038, t1H 3.71, £ 1% K EEERENE. HEFS XN Br BRI R s — A3
PLCZIH 24T 4R P B AR D ) BT S K e = 2.72 %), Al i B2 7= 1 R 2R (ROAY K- T4 0.38
ANE D . BIEBIFEARAM ROA BIEASUN 6.01%, 0.38 ANE 2 AR LA 24 TP X B AIK /1 6.32%,
G B UGB LA X —LE A )50 H: TR HI, BB AL B0 s s & & e & B S A e B
E AR o

PRI, B R (Lev) REUE N 11(-0.0518, t=—4.49), RUIEATATZE 210 %5 %% H
FEIEREA N, S5AFSMEARTIH—8G DI FER(Uge) REUEE N71(-0.0003,t=-3.23), bk
ARG HIE NV T REAETE “ BB, BB 5K R bR 8 i AU P BE (Top10) R AR N
1E(0.0181, t=5.03), i AR FIAL S A R T 5B AR RE ) @, $R &8 200% .

) BB BERRIMEIBRE

NREEEE H2, A iz H Baron-Kenny &5 [ AR AIE E RCRATO)IHANER, &RW# 4 fizs.

4 (R SE RN T IR I o 2 A

FHMB(F 2), BT AT IE B R AR R BN 0.0416 (t=7.19,p<0.001), 7 1%KL @k
RENIE, RPUBFAETIE BHED) T S B R B R . X — RIS AR S B HEE AR ) &
——ERP R4t TMHBM ., FepEilis = 25550t TR R8T i b i Baim A0 8y, 4 AIT R 3158
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Table 4. Mediation test of operational efficiency

® 4. BERRDNYERE

e (1) ROA (2) ATO (3) ROA
ALY DT—ATO DT+ ATO—ROA
DT 0.0038"* (3.71) 0.0416"* (7.19) 0.0028""* (2.76)
ATO 0.0229"* (6.31)
Size 0.0040 0.0195 0.0035
Lev -0.0518" -0.1460™ —0.0485™
Age -0.0003"** 0.0001 -0.0003"**
Topl0 0.0181"* 0.0385™ 0.0172"**
AV /A RN Yes Yes Yes
FEA R N 2808 2808 2808
HN R 0.051 0.061 0.069

E: SN UE: T T REIRTE 1%, 5% 10%K°F LR

FEMBG 3), BMIZEBEMNERG, BEEIN ROA FIRBHIEHERHM 0.0038 KA
0.0028 (T TE 1%/KF L E.3%), [FIHEEBCEATO)NREN 0.0229 (t=6.31,p<0.001). XF “DT REGE
AR . ATO REURENIE” B 3L R0 20 FR A BN REAE

Sobel KBk —BAESE T HRA N IS0 R EPE: Sobel Z {H N 4.74 (p<0.001). EARDRER, (64
BB (a x b) Ay 0.00094, ELAERL(c’) M 0.00264, F AN (c)A 0.00357, F/1 28R 2 808 B ELAGI R 25.25%
KRR, B BN 2 £ G M 2278 S SRR A E v, AP0 5y 2 — i iR 5% 7=
PR IX I8 E AR RIS s ARz =T Rem i AR AR . AN TR R s S5
fth YR KA (B 2 BHAE[ 15178 N AR NS5 A8 AI AR TR0 1 DAL I 22 SRS A% SRR AE) . R H2 15
FISEAE S Fr o

() BB BT PR 2 AR

Rk IR H3, ARSI REARIZ =AU B R o 9 E A 32 I (N = 1080) 5 AEE A AL (N = 1728)
P TREARH AT HE R (B3, g5 R 5 Fiow.

Table 5. Heterogeneity analysis: Subsample regressions by ownership

F 5. REMSH: FRUERSEEYT

A8 1) BFEME ROA ) dEEF M ROA
DT 0.0054"* (3.19) 0.0029™ (2.25)
Size 0.0096 (1.21) 0.0009 (0.15)
Lev —0.0335" (—1.80) —0.0626™" (—4.24)
Age —0.0004"** (—2.68) —0.0002" (—1.80)
Top10 0.0224™* (3.72) 0.0145"* (3.24)
AMb /AR BN Yes Yes
FEAER N 1080 1728
HN R 0.076 0.039

M SR CE Y TS T ERIRTE 1% 5% 10%KF EEE.
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IR IE1 A 2 R s H B B 1 S R R AE . TR B A FREA, B R R EON 0.0054 (t = 3.19,
p<0.01), B} DT FEEBHRFA—A 047, B ROA 2T 0.54 NE5r s MAEIEEAG ST HEASF, DT R
#5 0.0029 (t=2.25,p<0.05), [FFEEFAIENAXBH) ROA 1Y 0.29 NE 7 i EAETHAS DT 1)
RELAEEATREAH) 1.86 1, ZREE.

A R E 2 T 1) Chow A 3G 45 R(F = 4.27, p = 0.039)it— WA AL RETE 5%/KF LFEES I EE
ZE5t. B H3 13 BISEIE R X —4 R ENAT BT B—, B s fili ol 5 & 4H E
KRG L) “BEF 7 BREE, HAE T HECN T & 85687 205583 S ab 0ie () 2 & B AR A R e A =
BT AR RE A B KR AR B & S RER B S, EATES B B i R 250 e e
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