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Abstract

In today’s digital era, the rapid development of information technologies such as the Internet of
Things and big data has created good development conditions for the digital transformation of
Chinese enterprises, and digital transformation has had an important impact on the sustainable
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development performance of enterprises. Based on the panel data of A-share listed pharmaceuti-
cal manufacturing companies in Shanghai and Shenzhen from 2014 to 2021, this paper uses Py-
thon technology to construct digital transformation indicators, and uses the environmental per-
formance and financial performance of pharmaceutical companies to evaluate the company’s sus-
tainable development performance. This paper studies the impact of digital transformation of
pharmaceutical enterprises on financial performance and environmental performance in sustain-
able development from the perspective of intermediary effect. The results show that: (1) the im-
plementation of digital transformation in pharmaceutical companies can improve the financial
performance of enterprises; (2) the implementation of digital transformation by pharmaceutical
companies can improve the environmental performance of enterprises; (3) through green tech-
nology innovation, digital transformation can play a positive role in promoting financial perfor-
mance and environmental performance in sustainable development.
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1. 51§

il 2L 2 R 22 B ik e AT DRI T EAR L —, FE4ES N SR B IR RRAN I N SR T 73 A 7 THI
KA EREENEM . RN, 290 I ASKEGE B B AR BokPig. 5t E 5 SRRk
-y HEBh R E 25 iR A R A 2tk D T R . AN 1978 SRR BT LK, Hh [E 2
WA AR, BUnS B BN SRR KR AT e e 2020 48, FEINPREBC R R AR,
FAHRIBI TR A P, JLR ] 1 R, e H Aoy W aA R R H AT 2547 M 00 e s A0 S B A ) A

BEXE T i 25 Aok, S ESGE R A G RS . R, Ak, RG]
L B 8 24 i i SO PR BESRANWT T v, A 2 B8 SR 1 24 Aol (A 2 DO AR )P T P B3R T T . K
A8 T [ 2148 ¥ 2 I 25 VAR IEALEE 25 T A B4, TV B oK, A S 3R ARl i . o
T3 AR T LA GEIR GRS [0 ot 2 TR A 25 S A2 2 AR 55 o BRI, R B 24 il S A s
SEBL A 24 Al P R R AR BOIOB L 2. [, iy T T I AR A RIBURE X T 1 24 M RS A 245 PR R
R e A B TR AR R QR T I, RS kR RS AR RN o

BT ARLR IRV T IR A AR A P BRI T 56 4 00, R SRt T BRI P g
FEIRIETTT A [3]. HET, BT UEORBER (LRt f) 25 kBB sk O BOR DAUSD IR EIAR IR 0, IR R R4
W B SR TR, E A R RES RSO i 2 b A VAR v 7T R R SR SO B B4 . Ik 21 AL
K, BH S AR A, BUREHE . =5 MBS —AUSE B N AR B I AR K
B HOR BB A5 HARIUR . BT, kil Rk RIER R SR, SR ANRET LSRN
AR, AR “HdE ey . AR A R HESD T BN A KA. B
BRI 3E HI UL L T 37 04 E5CAR AR A AT M A b S 2507 A et N Aol 8 g e b, (RIS A 380 R
JS2FA B flk (A BB, X P EUEASAS AT ML Al S A 7 A R O e SR A 4]

S5 TR T E (5] A MG 0T TE, RILBUA B FUBOWEE T AMBEIER, T A EHL
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BT UL o 9 S 4 1 St Aol B (e T, Sl N AR Ak U BOR BT T L N BB IR R S . A T
H7E T2 24 Al P9 AR ATL A AN B 7 A B T TR S R R IS DR %, i 285 Ao lb AR B ST S B b SR T 52 110
B AIBOR S . MUy BORRET I 25 k3R mse 4 0, A ROK IRFFWIN T RS54, 3RS
SRR Y, A 25 AL R SRAS A I P RPEE A SR AL S o [N BT WF 7 B = ) 245 Aok Ak
T 5 86| 245 il T R B R R BT 2 18] R AR I T, PRl AS ST BUANR — 22 [ 22 4L

ARICUL A EATRIZ AN R, R 2014~2021 A EERIE AT SRS, 1% R4S 4]
HH Python BRI EH AL ARRIR, IR AR PP b B AL BRI i S 4R br . WSIEATER I8
PIAN RT3 AT U] 24 b lh B A R R SR AT S Bt A 28 Ao lb T R R R S0 B I BRSO 34
BESR A T3 T ) 24 A Lk B A R A REAT IR T, AU Stata Kdfe 2o M TR BEAT R 70 M, SRR 25 4l
B AR S 2 (B IRE M OC R, d87 1 i 25 Al e A e 0 T )RR 8 Sk ) B RIS WA AL A

2. BROESMRERE
2.1. el BF R RIN AT R REUH Y B IR

AT RREER G 2 SR =, B, RIS R 538 S v e
MR AR MEEBTUEARANR R, IR EBCT BRI, AR Rl 58 4 0 MTR] 54
KRG —J7H, Al By R R S, AATITAR AR W B S Rk A% BRIz 745 X T
WSRO, B AT UL B AR i E s i A2 7= Ko, Il AR Pl R oo T A& 2, B
7= W R A, TS A I BOKT o FEPRSE SO T, Al AR ST RT DL 8 e 22 8 A
XA RS . BARORYE, SR A AR A8 70 A UL PR R 0553915 AR, RIS thsisb 1736
Bevs g AHEsG, i 1 prR. B, ASCER A R R

Hla: el 24 40l K7t e R e s i 26 Ao lk (T BB

Hilb: 3 i il 25 Aol B0 A R RE B e il 245 4l A B 50

2.2. HIAEWHF R AT RHEL RS RALE]

2.2.1. BAHBENTRERAR IR

MV AL RE 77 0 RE S Aol 38 i SR OR3P B3 3 42 s A 4 QG B I RE T [8].  IRARZLZARE 113
SCRE BT —Fh ko 7 RS HE T — R A RIRIAHRRE S, EREH Bk B A
Ry HAR ERAEHR G O0Er . BT, v 887008 2 7] RS {3 F T (0 TR AN iR i oAl
WA AR 2 IR 7] L

B RETTREGIR T SR BOR QTR KT o BRI 276 DAL & M2 sh B 2 7 N EAISMR (5 2
AU, FTHE T ThReEESE, QUET TAEFEOR, NP TR TR . B AR P B[O TR T R IR i £
TP G B SEEAT L2 TR EE 1 A TT A4 IR 1 2 1B (HR AR, 75 Bl 2 [ AR LA A A
(e ILF QUHEZ . — 2Lz B AR, AT OB I F2 8 AR S A5G 8 B SR B R (g3t 2 = i 2t
AREUHro AR ZGWF T N St i) By TR AT DU ORAE P 29 A BEPEBE, 45 5 S0 PR B (152 o 22 5
K. [AIF, BAR FAF[ 10146 B AL RE /T REFRAR AL eAS, yd k2R BoRQFT R it B 2 O BT 58 <.

2.2.2. FEFARBIFXT ATFRHEL RS P MBS R SR R

ZHOAUET Y TR RO RIS EA QUEEST, EE B SRR IR E R, B
R PR Pl b 1) 245 A ) etlf i, AR T RS R e o AR DREBRAT ML, f 24500 2 =) 7 BT 3125 M ik 22k
L, ASWTHUEEAT A S S, I RS B A R
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HAl, 7R B 8807 07 S A OGH A NS XK E (T ReE 3 7 i, RIBLR ) S SR etk
PR B T AT R AL SE LS, NIRRT . SRR R S TS ).
AT A N BLRAE . TSRO BORBENS T 2 AU T RIINE, A TRIH 253 K
Bt ZREEOR AT RESS B Bl 24 4 AR ] R AR BTRUKT, a1 foR. ASCHEH U R

H2a: | 254l 807 A A i 2 0 BOR QT ) i AR B vt Al K I B

H2b: il 25 il K7 A B A S o 2 (B3R QI R A 5 v A b AR B4

RO
BT R R

ISR, N
457l SRR AR

Figure 1. Model theory
B 1. HEERE

2.3, HIZEIHFHBNTTRELX REZHXIEERYE

e YR A BT 2 Al 5 Al T S R R ST B SOOI S RGRE AT b, [l T
DXIx Tk TS5 RN, I AN BEAE R s A R L DX 22 8] (RS2 M R S5 o AN [ Pt DX 411 AN (] 70 3 A
BB RSN R, SBORRACTAPTZESR, S0 2l By (Ko AR DO T 807
PR B T [ i 22 A1 B R PEAFAE A 22 etk o DRI, T A0 T AN [RT M DX 24 A b B A e TR T e
Freifike 1250, ASSCNANTRI - X 3 ] 24 b 0P A FRRE JEE X T F 8 i R S h I B B
RIS, FF R H3:

H3: AN[R X ] 24 Aol B 7 A B RO B2 0] P R 8 A e SRR M R E A P AN TR

2.4. AU BRAO TR

TR Aok T Ay A AT 58 7 A b AN R A B Al AN TR BRI ) 24 A ML AT AT 0 T B A e B ]
FREE R R G W BB S SR A T AR £ EE N AR 2 A, BEZEE 5 Alb KRk
K, WARNEBUF RS EE T B K, XY EL S TG T aG 4 R R B (R 7 AT,
AR 7 [ 5K PR 7 BHBOR, R AR E B S ER ST AR S R B e (o Bk AT 3. IR, ARk
FAE R —IBR A bR, MRS T A BSOS 5 A S A Ry 2 8] SR AL e . 6 TF
A, SEA SRR, BIRESTH AN K 2 SRR IE, (EARER Mk A -2
H, GRZCR SRR R RO IR F AR, TN T 4ERFE ST 584 0, AMEASEIRRTAE. AFRMER
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PEMIHTAR R, W Hril i AS B AR R rh P AR R0, a0l 2 foR. 3R HHR% H4a. H4b:

Haa: [H A ) 254 AE B A 3 LR i PR B S s v 7= U SR 5
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Figure 2. Theoretical diagram of the moderating effect of property rights
B 2. R BT IERIERE

3. it
3.1, HAEFURBIERIR

AR LR A B T 24 A O S R, IR HT 2014~2021 S A LERT T R A1
WFFEREAR, FHRSk H 48 2505 FE(CSMAR).  {EANERSREN W A W 50E 7710, 126, HEBR T Ara 3EHIZy
NI AT ok, FERR T %2 F ST, *ST Ml PT BoRIMAF]: e, AMRRERHER T, XA M
AP ESE AT BT T 1%A1 99% (1) 1 i 28k FE AL
32. TEWE
32.1. B BRETE

% 7 (Digital): A SCiEH Python SCF IR AR AN E AR BbR . 5—20, W Tl
iR, RO SOARK . B, ASUESE T RAE 4T, A R “H
RSB H(EREE N TEGEREA . REFEHEAR. oibFEHEAR XEEERAR)” fil e EEs
B BRIB ) BANERE, DN [F] (0 4 P o e B A B ) o] . 35 =20, FIA Python H AR XS
AT . e AR SRS, 4% BRI AREOT A ) 24 e LR B, Ik 1 .

322. EBTE

RS HETRTE, EFABESUSAA ST SHOR A T R R RS % 2gEM Y ER
[12]FRIF T, A STl Al ) 8 72 0 3 2R (ROE) M A Al o BRSOk AR FR AR & 56T IR B8 5 0s FH 2 1
ESG VF43 Ak R IR B3 /AT #75, ESG W E MIPEmlliE, IR 3R B Sk DUtk aT .

3.23. BHITE
BRI Z AR, B R BN . MR E S A S R B, % 1 3 oA R 2] g2
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SRR A AP R AT B e A R, AR IR 2, BB AR, IR SCEI H TR E. A
PLR#hIAs & A FI(Size). MK ANE(Growth) . Ja7 3 FEH il (Indep). &5 FE 2 35 1% Ll (Mshare)
EH R (Mfee). £ % H(Ofee).

3.24. FNTE

AT AN G F R AU (EnviPat) (E N A AR T . SO AR BIHRE F LLWEA FN 5 REJR T #E 5L
VS YeIHE R B R Rk i SR, SGEERIEE M. FUER S T SRR . A XS EIREME
Ee[131M0E, MG OEREFENT A ZE.

325 ADHTE

FEAUME R (SOE) . FrA HITERS, LAA B FACERE (4 SN0 5, IRYEZIN 28 = i sz s Rl 4
EEMEE M, FRBEEEFB, S T2mAr=ArE T EE MR CEE N 1, kRZird
H 0.

Table 1. Variable design
* 1. ZERIT

A Y iR A i 4 R = RFS
‘ ROE A B R BT
WA B \
Esrp IR R 1 ESG VP41 & A 4y
fifREAR Digital Hep A iy Python $ AR Al A7 b 5 B Ha 5
Size AN SRR I AR R H
Growth ia4p S E NI K
N Indep LA AR S HE R DA SN
Mshare BRI LA I R R SR A B
Mfee EHRH EHER AN
Ofee ZE (BRI + #EIRA)/E I
AR EnvrPat SO ARG LR G HE
A SOE PR J5T FEA A 1 JEEA AN 0

3.3, ERNET
AR S 2 FIHEE 141007515, RN (8] 58 250 0] VAR 2R St Bt AR 13 0 A T AL 563«

Y., = a, +a,Digital, , + a,Control, , + i, + o, + &, (1)

Y, MRS MBI (ROE)  FRHE AU Bsrp)): Digital, , MR8 k(124 4 Ml 1107 1 20
Control, , AFFHERL G R g1, Pl o, 40 BN A RO T B T 52 s e, T HEBLIR 225,

FERITI b, TSR L TR Digital,, VAT R o HOS S PERREE, RACTLE A B
$ 8 (L T RSSO T (U B IR0, WK o, B IEL.

4. SCIFEER R
4.1. R4
RS B R G T n e 2 iR, WTDVE AL OB &, Digital (BUACE )R ERIFEAECH
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860, ¥JMH N 2.038, FrEZEN 3.199, F/IMEN 0, BAMEA 260 WifEREARRE, Ersp ARG EENIFE
AR 439, WMEN 12.89, FREZEN 14.64, H/MEN 0, TRIEN 63.94; ROE (MBS0 Z R A
BN 855, ¥IME N 0.0834, AriEZEN 0.102, fF/IMEN-0.738, T KIEN 0.407. L5675 EXBENIE.

PRUEZE . B ORAE A ER/MEL, 7T DO S AR B B A 1 0 — N2 0 T

Table 2. Descriptive statistics of model variables

2. RETEMA MG

VARIABLES S IIEL FME Ti % w/ME IEPNE
Size 861 22.15 0.867 19.95 2491
Growth 855 0.143 0.309 —0.658 3.303
Indep 861 37.54 5.240 30.77 60
Mshare 842 11.49 17.45 0 69.75
ROE 855 0.0834 0.102 -0.738 0.407
Digital 860 2.038 3.199 0 26
Ersp 439 12.89 14.64 0 63.94
Mfee 861 0.108 0.0601 0.0216 0.553
Ofee 861 0.363 0.161 0.0658 0.791

4.2. EEERVILE RO

Table 3. The results of the test of the impact of digital transformation on the sustainability performance of enterprises

3. BF U A AR S A RS MBI ISR

A ROE

Ersp ROE Ersp
Digital 0.0036™ 1.0912** 0.0036™ 0.4336™
& (2.765) (5.830) (2.965) (2.495)
Sine 0.0024 0.4267
(0.188) (0.197)
0.0481" ~0.0719
Growth (4.916) (—0.049)
Inde ~0.0009 ~0.3729™
p (~1.064) (-2.452)
0.0001 0.0538
Mshare (0.109) (0.586)
~0.6417"* 52157
Mfee (=7.108) (0.315)
~0.2551"** ~2.5851
Ofee (~5.908) (-0.322)
A /B 1] [B] 52 RURE YES YES YES YES
- 0.0757" 9.9988" 0.2385 8.8238
s A
(19.265) (14.824) (0.838) (0.179)
R-squared 0.010 0.085 0.301 0.360
F 7.645 33.99 21.36 13.44

AR S P[] 72 0 A AR R AT e A [ VA 70 A, A 6 ) 24 Al K AL B R W B S (ROE) A B 5 %

(Ersp) M50, 4% 3 B5(1)~Q)FZR N AN NIE i1l A48 & 1) [A] )= 25

s BG)~@FNIFRIR N E AL )
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BIFZE R, B 3 BIHSRITEY, MeeBImAEGIA R, @R EDigital) F4 f# B4 & (ROE, Ersp)
MARBIEZENIE. Kk, TNGHEZHEZLT)ZH, ML 7AbFER Gehs B 25 32 5 W Sk
(ROE)FIIA I35 8(Ersp), Xt Al stk R GiRCE BB AMMMER . 5 Hla. H1b H15 3|584E

4.3. BEMRE

B LR R . AT RIFE MRS R R ISR TE0]0ME, &
WAL 245 b B AR R R AR AT AR PEAR SR B AT A 4 s . RIS AR, WRACE R
FNIE. Bk, ABHA R AAREE.

Table 4. Replace the robustness test results of the core variables

4. BT ERBMRBER

BE ROE Ersp

N 0.0013" 0.1696""*

Digital (3.953) (3.554)

EAT IRy gl il

A /B 1] [i] 5 2008 YES YES

- 0.3293 242276
T

AR (1.156) (0.494)

R-squared 0.308 0.371

5. E—H5
5.1. ESHHEIKE

MARSCHAR T84y, 32 AR 245 b B 7 A L R 2 38 o A\ 43 €0 15 AR B B 2 v ) 247 4 1) T T
GUIRIIAIE G, AUER GRS R BSROK T LR rgs R, 2L urAEFE bR
BERE X I K R SGEER I B2 I IE R Fem), @i SSE R AR ARG IR 45 R, K IH 5 SZiE S5 R AR B
—3. NiE—CIEB NS, ASCHE T IR, 5 R AL AT SIS I

Y., = a, + a,Digital, , + a,Control, , + i, + o, + &, 2)
M,, = B, + BDigital,, + B,Control,, + 4, + 0, +¢,, 3)
Y., =y, +nM,, +y,Control,, + 1, +0, + ¢, “

PR P M Oy AR, SO BOR BIRNE R LA A BN 5 RETRTH AR BS S HEI I B R
SR, SR RE R SEE A 7R RIS L, AR A AR O Ak SR B BOR G
(EnvrPat). ANV EREEARGH, A% TARENBE R 13]MM6E, AR L 25l i gt LA
HE SR L O EOR BT R A R . SR OEOR IS 1 il 2 0 5 B R i B 2 6 52
WL R RIS 9 7RG O (BRI, X R B il 2 € R WY R H 33 R 2 (s B TR A R
Hon 1 PR B ITVE BT AL R~ o v By, RN R, WA DIEW] R AR B (SR O
AR RENS BAF RN RNAE A o AR R 34T 8870, CUENIR R ) 1 o RENIE. DIHAHE
DEFTRHIUEM o B RFENIE, RAFOFIFE B .y BWEZEIEMIESE.

W 5 fR, H(D)~G)IIFRIR “ R BIH” HURIIRIR SR . & 5 BB TR X 2t
BORGUIBRIRIHEE R, 45 R SRR (Digital il =% g, B2 VIER, R EBCTFET RENS 5%
Hug s Al 2R R BB /K F-(EnvrPat). 55(2)5IHIEE(3)F 51 Jyh A AL B 4% SR B3 (EnvrPat) 5 B
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ZU(ROE)FIM S 53 (Brsp) [T [ENH S5 5, [BIA 45 5 B SR 6 F AR A1) B (EnvrPat) BE 1% 2 35 M4 g £k 1 1
B GU(ROE) I 534K F-(Ersp) e 25 TR, BB~ R a, v B y RN EZERIE. KHit, #f
HEB AL £ (B AR G HT (EnvePat) W] PLEEASHE SRR th R #E e AN PR T o 07 e B R A8 5 38 1 24 4
VAR SR AR R AN A A P2 R, AT SRR R L T A5 4 0 B e B RE RS Sy Ak 4k
ORI E S B E MEAR SR RIS IR, A5 = e g AT e S AR e, B4R
R B GUBORIR BE Gk . % S0 il 24 Ak AT R SR R R G A B AR s . % H2a. H2b 3733
KA

Table 5. Empirical results of the impact mechanism test

5. MR SHELER

A EnvrPat (1) ROE (2) Ersp (3)
. 0.0140"
Digital (2.076)
0.0197"* 2.8247
EnvrPat (2.875) (2.889)
Pl & P P P
A4/ 8] [ 5 R YES YES YES
. —0.8426 0.2260 4.0186
R IT
AR (-0.533) (0.792) (0.082)
R-squared 0.089 0.299 0.366

5.2. RIS

Table 6. Heterogeneity analysis of digital transformation on sustainability performance in different regions

6. FRIMEMFUHEN T AHFELREYNOREMEITER

. P X ZRERHIX
A

ROE Ersp ROE Ersp

Digital 0.0032 0.7042™" 0.0041"* 0.1776

& (1.555) (2.520) (2.925) (0.804)

AR 2 il gl il eyl

AR/ T [8] 5 25K YES YES YES YES
T 1.3085 163.5316 —_0.5109 —1_11.2191
(2.723) (1.938) (-1.514) (-1.843)

R-squared 0.276 0.356 0.392 0.439

ARSORE A 31 A8 G (BRI G 1 DO ] 245 28 7] 73 9 P P 3 XCRIAS BB X, 73 Gl gl 79 /3t X ) 1) 26
Al BT R T RS A SR ST W S RN R SR AT SR AT, G5 ER W 6 P, il 25 dlk ik
AT B A B RN T o G 1t ORI ZR 30 4t DX 1 71 245 il T 4R 488 i JRE 38 h I BRGSO A 5 355 S L S T
FEEAE T 0 T E AR, BT R X ASt K&, A EZmamiRmi &AL sk
HE AP BORAN SN 58 3 A5 SRR SE R B, [RIN BEWE SRECSE )2 Bt 5 5 BRI SCRr, WIS
S TERISANE AT SO ) 24 Aol ) AT RS R SR GTR0KF s (H2, IEBANNL, ZREH DR 1Bk ar
X F AR X A B R R MOEOR, BT DU b X HEAT B A e B TR R SO B AN R o A sOxt

DOI: 10.12677/ecl.2024.132213 1755 N e


https://doi.org/10.12677/ecl.2024.132213

fLiE

FREHPGAIX, HARZGRE. MARREAL . el EORETT I A EARFIIX, Hrhpa i
XA RARA IR A0S, REWS I B A Y B 5 R R SR (AN RE S 25 M s I RS20
PRI, AN[RIME DR 24 dolb B 5 B e X AR %S 8 0 TS AZ 3 XHA I B 2% AF . A4 e 20t
Xt 245 il B A B R s Al R R 8 R R STROR A SR B E T . BBE H3 45 LABRIE

5.3. PRI

ASCHAT AT B 2% 1R GBI S BT FC T35, [ i T prade B B i 2 7 SR AR
M A 5 BESR. RGO ES AR, FriZ BRI F BT 20 X, 7 HIG IR 5 AL &
FER A EAEER, & REIRSEREZE, WREB BB RA M. 3 7 Pos, EA 2k
DNWE N ORI S — i, HAREA # 2 ol HOR Dy 1R 2t i R, AU L [ A A 24
AV BT R AR SO R B R T T IS, il T AR A 2 ik AR 2 ok A
HAR, EA A IFA DR a5 s RABEAT 478, i LART DAAIE 7 B A A i) 24 4 207 A B g v
B G RE REAE . fB Hda. H4b 15 DURHIE

Table 7. Results of the moderating effect test
7. PR LER

. [ il 24 A lb A [E A il 24 Al
wh ROE Ersp ROE Ersp
Digital 0.0009 0.9554™* 0.0046™" 0.2575
(0.556) (3.974) (2.944) (1.071)
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