Statistics and Application Zitl-%:5 M, 2026, 15(1), 169-180 Hans X
Published Online January 2026 in Hans. https://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2026.151017

AR EAFIE Rl SR B FK IR

M Bt 53
A

THRRKFEFSEHER, oM BY

Weks H . 20254F12 160 F#HBER: 20264F1H7H; KA HM: 20264F1H21H

wm B

AR RRKRIIER, WRAEFFRIERM, W Ly EEHIELIE mFminiRftshee, 2Rk
BANVAFRIR RRNEZ B HT2013~20224F 4 EEGHEIEWIFRAR LA TR, ARK T
AR RN AV RARBIF K MR W, FRIE T PRI, BTRRI. BRI LR
R RGN KB ARCUHTK T BB R RE LG MR R E; B e R bhE
i AR ER 2GS ANV R AR BT RUBT R B . B AL B AR R AU A A o6 B AR SR B K A L AR THER B
FOKFRBERAR. Fit, EAHIEMVMNERREE, B ERACERKSIE, WRUBFA% LK
BFRBAER.

Xiid

(bR, SORRIFTAKE, RIFTRE

The Impact of Digital Transformation
on the Technological Innovation Level of
Pharmaceutical Manufacturing Enterprises

Leting Fan

School of Economics and Management, Yunnan Minzu University, Kunming Yunnan

Received: December 16, 2025; accepted: January 7, 2026; published: January 21, 2026

Abstract

Digitalization serves as the foundation for future development and survival. It can provide new mo-
mentum for China’s pharmaceutical manufacturing industry to move towards a new high-end level,
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and constitutes an inevitable path for the production and development of pharmaceutical manufac-
turing enterprises. Based on the data of Shanghai and Shenzhen A-share listed companies in China’s
pharmaceutical manufacturing industry from 2013 to 2022, this paper examines the impact of dig-
ital transformation on enterprises’ technological innovation level, and verifies the mechanism effect
embedded in this relationship. The research findings show that: digital transformation can improve
the technological innovation level of pharmaceutical manufacturing enterprises; digital transfor-
mation can enhance the innovation quality of pharmaceutical manufacturing enterprises; and digi-
tal transformation can boost innovation quality by reducing the costs of pharmaceutical manufac-
turing enterprises. The effect of digital transformation on improving technological innovation level
is more pronounced in large-scale enterprises and those with high ownership concentration. There-
fore, pharmaceutical manufacturing enterprises should take the initiative to embrace changes, em-
bark on the journey of digital transformation, and build an innovation-driven development system
centered on digitalization.
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FEILRENE B Axif . REHEIBIA SR 2 P HSE ok . RR TR RS, JFSEN ERE S T8, NEARE!
BT ST RS AL . X ST Bl Al i 5 AT R B, R R AUET . R BEETT A
KR QP AT, Ah AT DABROE R« U RRIAE T R 55 o I WSCBR  R R AR AA, Al
A DA BAR e SR, R R T R I SIABCTBOREER , RERS X DA L S AR AT R
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Figure 1. Theoretical model
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FHIE, NSRRI E S 3G SRR AR AR (i 1, SO — 0 0P AT B AT X B A . A A BT R
AN B AL TR, AR R, R B AV AE AR AR B e I B A B OO 5 B, b
RUBEFE IR o

3. & AR R

1R, SHRRT THEWA, G T EREEERER2] [17].

Table 1. Definitions of variables and indicators
%=1 TEIEREX

AR N iE X
BIH R = rdqua log (1 + LRIFAED)
Bl s rdnum log (1 + LRIHIER)
Hor by DTCp log (1 + 23 %] AR S 1] 1 S
Al A Insize log (1 + BEr=&it)
VRS Inage log (4 MLz E 4R +1)
B cash RSIDSY A Ths
I KZE Emith (B NA S — BN S AN EAEEH
JBA AR Hh 2 control [N &S d=a]
ISy iTa i E T roa Al R 5 A
AIER lev AR R UG R S
PG — dual FREK G AR AR L, BNA0
IR audit TR H S IR A AR WA, AR R 0, By 1
3 = L A1 direct IR YN YN
B U A eps T SIMENNSY ey
AwER soe A AP 1, JEEA EE O
HEQ TohinQ DIEETRSY A s

T BRGS0 447 B AR s AT 4R 4 O P

(=) #RTES T

N 2 fm, AR EELBRRRES 4R, Hd, SR GIHEE (rdnum) KGN 2732, &
M 0.301, $ME Y 1.244; BIFTRERIRAAEAN 2.075. H/IMEN 0, ¥ N 1.035. X —45REH, KE
BRZ5HEY R A B BT AR ARG A R, BRI GE e S A e B2 2 5

R A RURERE(DTCp) Jy 1, Ha KAEN 1771, fe/MEA 0, BIfEA Ny 0.352, e 3. [H B 24
i o | s 2 VR e e e ¥ LS ) a2l = O 11 2 N R R G R A N R ey AN 5 )
SR EAFE R A . BEAh, AR B AR AR A (A R HUE A 2R R R R, Sk
IR M B 5 BRI B3 Xl . Bk g5 SO AR SRR Fu e it 1 IS AL Al 5 8 B8 S 4
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Table 2. Descriptive statistics

2. fEiktgt

A K ALI{E FHE bRtz B/ME SN

rdnum 1,120 1.244 0.482 0.301 2.723
rdqua 1,120 1.035 0.517 0 2.705
DTCp 1,120 0.352 0.418 0 1771
Insize 1,120 5.710 0.407 4.422 7.030
Inage 1,120 1.318 0.110 0.860 1576
cash 1,120 0.183 0.115 0.006 0.731
Ernith 1,120 0.183 1.892 -1.280 62.180
control 1,120 32.420 14.400 4.180 89.090
roa 1,120 0.055 0.080 -0.847 0.368
lev 1,120 0.339 0.181 0.014 0.955
dual 1,120 0.259 0.438 0 1
audit 1,120 0.034 0.181 0 1
direct 1,120 37.300 5.283 25 62.500
eps 1,120 0.596 1.039 -3.581 11.610
soe 1,120 0.177 0.382 0 1

TobinQ 1,120 2.560 1.991 0.715 22.570

(PU) FEAERTY ¥ E

N TR B A B TR0k B 24 A A ML BOR BET K RO AL, Mg TR
rdqua;, = o, + £, DTCp; + 7, CVy + 1y + 0, + & 1)
rdnum,, = e, + £, DTCp, + ,CV, + i, + 6, + &, 2

Horr, i ARERFAY, tAUEITA; DTCp Rns t4F i AV B A A SC TR AR 8 CV s A &
o BRIy AR, B ARECE AT 5 R 2] 1 L A B RURR P 1 5 BT o B AR R s 5 e 5K
B2, i FRAT M 8 RN, 0 e I 18] 6] 5 RN, E NBEHLIRZE T

4. SBESRE SR

(—) HHEREAD T

4 3 (1) QBT R B 24 g Al GRS RN [ 45 R, 1 (3) BT R X PR 2
i3 b ALk BT RS RN ) (BT VA 85 2R o 45 2R S, B0 A e B x oo lb 10 o 2 DA B Bl A (st A
B TIRE S, L BRI GIRT T B s . S 1 AMRAK 2 AH .

() AR

N T PV AE A A AN i RO A TS RIS R R, A TR T RAR B AT A 04, SR E
BUESR 40 NiE— Do it R S| BUR A THW IR, AR RIS Oy [ 8 RN . SRR, RIMEAE
PEf B Z T BB, BT AR R B AR BUROR R FF R B, XD SR 1 AR R Al
QUFT R B AR AR . AT, BRORPIE LR AR R IR G R FOREIHT KT s i 4
M AEAE M AR AR R, IS B e R S 5 BoR, FFEHRTE B S I BOR T RE T -
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Table 3. Regression results of digital transformation on technological innovation of pharmaceutical manufacturing enterprises

3. WF BN ELHE W AR AL FHEYFER

rdqua rdnum
A
@ 3
0.287" 0.112™"
DTCp (7.99) (3.62)
Bl E e =
o 0.934™ -1.611™"
B I
B (1.87) (-6.74)
IS ) /AT b i e P &
N 1120 1120
Adjust R? 0.053 0.298
e T RIERIRTE 1%, 5%, 10%HK T BiEid e, T
Table 4. Endogeneity test based on instrumental variables
F4 NEHTEAT=RE
DTCp rdnum rdqua
A ) ) 3
FHrE BB
0.157™
ivDTCp
(2.79)
0.069" 0.259™
DTCp
(1.81) (8.68)
A = 7 =& &
IS [R] AT = & &
Wald 10.58" 3.78"
G (0.007) (4.654)
EE MY oL 8.34" 18.95
(AR) (0.001) (0.000)
FEAHL 1120 1120 1120
Adjust R? 0.001 0.034 0.011

e A R 1 2 R DR 2[R 7T e B A T T b SR G, T RO J2 T 3-43)™ i Ah A ) TR AR
ERCOYW M. 7T HA R WL, 24 E5%5(2022) R, DB ERTRR S KRR EN E 2%
AR R T 2 T RAZE (LN ivDTCp),  PASIR AT REAFAE A X [a] AR Bt i 22 5 B0 Py A1 1] 8] o

* 4 BIRER . T ARSI FE S NRABrEG 58— BR A B  H R R Rt AT
flith, ZIQ) 2T BRI 2 TRARMN T RS I BUaAZR . 245 RE7R, ivDTCp H[HA &
HAE 5% MZE /K F EREONIE, AR 7Tk TRASE SECT AL 2 AR R B ROAR S, e T RAR
B AR BBE. AWF()ANF(3) R ILER — I B B T 45 RKF, s e R [m] ) R ) PRy (2 2
Vo A3 T R AR BAA R A R 2R R U, 2807 A e Bt B 24 Bl Al B K - )5 o
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(=) A fEiki:

AT RAEA S AR IR PE SR FEVE, ASCRAEF R OB SR E . it
FEALIN X TR P AN 75 3o ASCE BT 2 GURT R A BT o &, HARRAZ L BOR BIHTRE 711K R W) ) 2 H
TE RO K BB B, WL M SR ABSCRBOS K B BB o (18] BORBHT RE /I NI R A% 0 3E
FAIRIRBEYESE, itk — DHERRIR G B PR ORI T, BT AU PR AR Bt AT s i B, 5Bk
AV I R B R U R, DR B Alb ST FR R R IR AR A A W L R, DL SRS s A A el
SR L VS NOIE TN

5 REtERI S R EoR, RS R AR Bt AT M 5, B (e AR B [ R B
10% 7K1 EAR 2 N IE . IX— 25 AR, By (e 7R nk B2 24 3 A lb BOR BT AOMR RE RO BA T Sk, R
{8 S MR A R EE T 30, AR T “HUr R R IR e 2t A B oR GH 7 A% OS5 R AR AL,
BB RAIE T 2R AR eV S E k.

ST ERAA G B 5 AR O E BT, TR EURAS R MU 2, u7e 0 REET T 4518 1
EEE, RS HIRMERIFTIEN, EHZ O R RINE T, & DTCpnew JTERAMEMEAL K
[19]. HEARMAE T X0y Aol A 3 B 4 e 20 S B AR ] S0 ) AR, R0 O FRRE A B
DTCpnew BUE Y 05 XHAMURT 0 HIFEAS, $ZARM K BN Rl 73 D9 = A>3 X T8, AR 1.
2. 3. MR RN T USRS R, DTCpnew fIR#Cy 0.051, @il WAL, KA
SCHIAZ T FUEG Ve IR DR R AR el 7 s e i R A A2 Ak, B R iR ik

= 243 13 Ao b 1 B A B B D5 T 7 RN KR R S B AR g, Sy O, Al B
RN B BOR IS B, 7 24 SO0 oy A0 B 7 B HC T ORI BE A7 228 23R 0 7 A P iR
KAER A M. O 7% (b EfE 2025) “+ =107 #iki(2016~2020 )% B2 245G ML i 2, i —
AR X T 7 ST R R MR 56, R EN 2016~2022 4 FREASEATRIE 404 45 R E7R, DTCp
I RHC 0157, HAEGHKF ERZFHAIE, Fradieiiiaid.

Table 5. Robustness test results
=5 REMREER

PRl iR & B R A TR A X (R
AR Rdqua Rdnum rdqua rdqua
1) &) 3) 4)
= s

DTCpnew 0(;)3%;*

P A 2 2 2 2
. -0.0178" -0.755™" ~1.894"™ ~1.961"
AR (-2.31) (-5.28) (-3.73) (-3.84)

A7 M/ 8] [E] 52 52 52 5 P
N 1120 1120 1120 781
Adjust R? 0.124 0.320 0.175 0.268

(9) L
1. B
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BT AR, B e Y Re i il 1 A Ak A FE M QR BT . DR S0 AL A E B A e 7R xk
QBT R EIE R, A SO P A RS BRGEATH LR IR . A SCHE LR A S A7 -

rdqua, = a, + B,DTCp, +7,CV, + t, + S, +&; (1)

cost, = o, + B,DTCp, + 7,CVy, + 1 + 0, + & (2)

rdqua, = o, + 5,DTCp,, + 7,C0st;, + 7,CV, + 14, + 5 + &, 3

2. ARSI e S5 R

Table 6. Mediating effect test results

6. PAYRCIWER

rdqua cost rdqua
e
1) 2 (3)
0.035™ ~0.018" 0.023"
DTCp (5.014) (-3.332) 2.721)
ot ~0.064”
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Table 7. Heterogeneity test results
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