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Abstract
Based on data from China’s Shanghai and Shenzhen A-share listed companies from 2013 to 2022, this
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study employs text mining techniques on corporate annual reports to extract keywords related to
“digital transformation” and examines its impact on firms’ participation in technical standard-setting,
along with its underlying mechanisms. The findings reveal that digital transformation significantly
enhances firms’ ability to engage in standard-setting, primarily through the mediating and synergistic
effects of technological innovation. The conclusions remain robust after a series of robustness tests,
including variable replacements. Further analysis indicates that the impact of digital transformation
on standard-setting is more pronounced in firms located in eastern regions and in high-tech indus-
tries, while this effect is weaker in firms in central and western regions and in non-high-tech indus-
tries. Additionally, the positive effect of digital transformation is more evident in regions with a higher
degree of marketization. This study provides theoretical insights into the relationship between digital
transformation and technological standardization and offers practical implications for policymakers
and enterprises to formulate coordinated development strategies.
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Table 2. Descriptive statistics

F 2. HARHERGT

A HE Pk % /ME I ON] FEA

DT 0.583 0.936 0 5.694 33,100

M S 5T bRk e HoE 0.001 0.05 0 6 33,100
LS 5 bR HES] E R 0.0091239 0.1555876 0 9 33,100
DCG 24k 1.536938 1.403607 0 5.12693 33,100

ROA 0.04 0.069 -0.382 0.212 33,100

Lev 0.414 0.205 0.046 0.927 33,100

Size 22217 1.297 19.57 26.094 33,100

Cashflow 0.047 0.068 -0.199 0.266 33,097

Intel 64.58118 12.50344 33 86 21,162

RABHLIX 0.719 0.449 0 1 33,100

G X 0.280 0.449 0 1 33,100
AT 0.499 0.500 0 1 33,100

Win e 0.478 0.500 0 1 33,100

Intel 64.581 12.503 33 86 21,162

Patent1 2.452 1.867 0 9.406 33,100
Patent_Award1 2.297 1.780 0 8.965 33,100

4.2. ZEHEMEN

N R IBTERE R A RS VE AR, A SCR A 5 Z IR A7 (VIF) X B AR R AT 1 2 EIL kMR .
M BVIF KIS KT LU, VIF B G BVEE A, R A 2R R AR ™ 5 1 2 Bk ), 56
E 7R R R A

Table 3. VIF test results
# 3. VIF RIEHER

Variable VIF 1/VIF
Patentl 6.84 0.1462
Patent_Awardl 6.73 0.1485
RERHLIX 2.01 0.4980
Size 1.71 0.5847
Lev 1.64 0.6101
Intel 1.62 0.6174
TR 1.57 0.6365
ROA 1.38 0.7264
AT 1.24 0.8037
Cashflow 1.22 0.8206

DOI: 10.12677/ecl.2025.144901 392 TR 4TS


https://doi.org/10.12677/ecl.2025.144901

Rl

DCG R4E 1.15 0.8674
HES HE KRR R 1.07 0.9362
YES SR HERE 1.05 0.9499

Mean VIF 2.25

4.3. EEEYVISHT

4 AN A B S AR AL BE ISR A SE S . % 4 a1 A R OB & H K
A EHER ST LR EASE 5, DT MEIHRECN 0.00279, HAE 19%M/KF &2, W 7K
w1 1%, AARAEILRE 1358 0.279%. 41(2)/2& RINANAZ O RS B E & F ] T -4 547 A%0RE g =] )= 25
H, DT MIEARECH 0.00128, 57E 1%HIKTF L83, UEBEEH TEMATIE, K- F s
1%, NVFRUELLRE J11E5% 0.128%. F(3)HH NN T A&, HAEH| TEM Sk Eag R, E DT
(e R %0k 0.00168, HAE 19%M/KF FRE, SBEEHI S EE, Br /K raitm 1%,
RAIFAEALBE SR 0.168%. R4S RAEL & X 5 G B B3 B A b B A 5 RO R T A iR e (e
AN EARFRHENRE T HIPETE, S00F TR 1. B BURR RS 5 3 R AR HELL R 77 IEAH G

Table 4. Results of baseline regression analysis

F 4. FERESREER

() @) @)
HES G ERE  AFESE5TAERERE BES SRR R
DT 0.00279"* 0.00128™* 0.00168™"
(9.56) (3.15) (2.99)
-0.00871""
ROA (~2.76)
Lev -0.00304™*
(—2.74)
Size 0.00138"™"
(2.66)
—0.00246
Cashflow (~0.70)
Constant —0.000418 —0.000702 -0.0289™
(—1.30) (—0.20) (—2.54)
Year No Yes Yes
Industry No Yes Yes
N 33,100 33,100 33,100
R-squared 0.003 0.004 0.0049
F 91.43 105.23 21.48

5. REHRE
5.1 BHRBEZE

N T DRAESHIEL R AOREE, ASCRH RAFSEBIMMIE, S ANTREBEA. REImHEAR. BZitHH
AR KREERA By BRIz  AERE 76 ST AAR SRS EEAT GE v RIS ol Ky AL e RURR B kAT 0
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EFRE TS5 LLAES Sl SR AR R R i S e br . Sl DR, SR
FRPUR, A28 RAE 19%00 BEMKPF BRI, BhAh, AW B g pE A & DT Jy DCG 24k
5B AR AR B 4R S 5AT AR e E BN B S 5 SR ) SR AT T R, R
N 5 fion, BRI R 1%0 8 E KT BIRREE.

2ot — RV R A EAG G, Al 7 e RS Al B AR VAL BE 0 B 101 A 45 SRATS DR — BOA T B B
WL a2 R .

Table 5. Robustness tests
5. FREMRI

HEZ HT bR ER] E S S5 B PR E R HES AT\ br e E SR

or it
STUR o
Size 0.00116™ 0.00587"" 0.00609""
(2.51) (4.92) (5.01)
Lev -0.00413" -0.00426 -0.00556
(—3.48) (-0.88) (-1.12)
N o oo
Constant -0.0242™ -0.129"" -0.139™"
(—2.35) (-5.05) (-5.29)
Controls Yes Yes Yes
Year Yes Yes Yes
N 33097 33097 33097
F 1.92 8.74 8.76

5.3. REMRLE

531 TEATE®

AR, TS 2y — P A B dabn, 5 A B ECT A 3 AR RGN AN R B 5 A 5K
Norris [9]F5 tH, M KRR EHC T FE M B E AR bR, 3 B R R A R
ARIREAN RS RE ST MeAl,  ER I 2o 32 (A48 A 38 0 52 31 [ SRRl e it i 1 . BUR 3 ARS8
LMK, XS R 5 AR RE V1A BRI R G R . Chinn #1 Fairlie [1013— P38, H
WX S A — M AL B, HAREN 2 S Ak 2 R IR EE I S AR K, TR AT . [
I, FLRRAE R SR AN PEAS B T BN TR A SRR

AL, A SCAE%E Nunn A1 Qian [111FIBF ST 750, 164 BRI 38V R B A e ) T AR &, 41
AR EE N E RN ok &, R AR S BT & 2 (Intel) 54T 1V-2SLS [lJH, 2530k 6 fir
o LM Gt &5t R p /E)°4 0.000, Cragg-Donald Wald F 4iit& KT Stock-Yogo 351 k646 10%7K
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PR FE, RYIPTEE N T AR ERA SN B R A BORbRHELE 71 1020 R 50 0.00541,
FE 1%RIKF FR 2 REERRY], Prd i) TR R G I EOR, i R AMEME & F, e T
HAE N TR R A,

B, HERIE R R ARy T HAR B FE B AN SIE B3] 78 SORF. i 5N T HARE,
AHWTA R T W ANE R 7 (e R BORBRHELL BE T 2 M (R SR 5C R S it T S AR A (e 4

Table 6. Endogeneity tests
F< 6. ML

E {19 B
Intel 0(2(1)51*)* ’
or e
Constant —-1.649135™" —-0.0303™"
(-12.61) (-3.69)
Controls Yes Yes
Year Yes Yes
Industry Yes Yes
Observations 21162 21162
Anderson canon. corr. LM statistic 869.069 869.069
Cragg-Donald Wald F statistic 905.90 905.903

532 BRTEWE=AKE

75 18 B oo lb B A e TR PR A 2 B2 B AR R 52 LB b B A e TR T BE A A R I R
Nt PR N AR TR I R, AR SO AZ O AR R A B A e R BE (D) 40 Tl il 5 — S = A A
(DHEATIEE, BEIEZRMTER, ATLEH, B Q)~@)H AR (DT) A RECHIE, Hidid 1%
IR KT, B Ak B A R BORBR AL BE ) B R e

BRI 7, By AR RO HORbRHEAL B8 0 I 1) FLS 25 A5, HLIX — S 8 25 K A e R i Je —
WL PR =T AR SR 2 . IR R BCT R T ) R e T RERR A A RE e AT R Bl k. Ak
FURLAS & (Y — B B AR, BOR A Aol B mT RE B A B Y rh SRAS A 45

Table 7. Lagged three-period test
F 1. HREZEARIE

@) ) 3 (4)
DT 0.00111*
(2.72)
0.00128™*
DT_lagl (2.59)
0.00210™"
DT_lag2 (3.70)
0.00229"*
DT_lag3 (3.14)
Size 0.00127*** 0.00133"* 0.00141™" 0.00137"
(3.79) (3.22) (3.10) (1.88)
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Lev —0.00361" —-0.00398 —-0.00340 —-0.00591
(-1.73) (-1.57) (-1.19) (—1.45)
ROA —0.0105™ —0.00969" —-0.00474 —-0.00417
(—2.26) (-1.79) (-0.79) (-0.59)
Constant —0.0262"" —0.0278™" —0.0302™" —0.0284"
(—3.41) (-2.92) (—2.87) (-1.67)
Controls Yes Yes Yes Yes
Year Yes Yes Yes Yes
N 33100 27821 23306 19442
F 122.75 103.21 80.48 64.43

5.3.3. {fiE{F 45 EE LS (PSM)

ANF A 2 (A FFAE— S [EARE, O T BRI 22 3 S S A AE VR IR, ASCR AT PSM A BEAT RS
SRNG5S A 2 7 A e T 4% A B O D SEIR AL APl AL, ARS8 101 Bl AR (i el ) ks —
B3 R RFAEAR R AT 11453 72 R BC(PSM) o 151 1 7232 9 VL IC AT S 30 AH AN P2 A RO BER  FE 0A 141 1 430
VLR G Segs AP A RO BER S FE A, AT LG, DREC AT Sede ANz bl 4 2 R AP A BOR 2257, ILIE
J S ZH AN 5 ) 2 2 TR LR P A A AT UK R T, U A VL IC A (A A S AR ) 4 10 24 R RPALE 22 57
BUN, VERCRCR BT

Before Matching After Matching
<
o
=
© 2
g 2|
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2~ -
& 2
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3 B
i~ S
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T T T T T T T T T T
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Figure 1. PSM kernel density plot
E 1. PSM ZEZEE

6. FERIESHR
6.1. BT Al =SEFHMER R R 2

IRV AN A X 306 folk 25 5 R e € 5200, ARSI EM T E S, 2% “Eh” iHRIn
RNy 778, ISP EXIR[12] M TT, KA > A B X 5 v PG At X P 2B AT 5 Bk 0 Ao 2R
AR X AR BT, R Vb 307 B TLOR. WL AREE. AR AR oA X AL Y
NI B, BN =Fg. P, BRPE. HON . FHilgE. TR OB, B ASE . . ER BRI,
LA TLVE TR LA -
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MIHZ R AL 8, BT FALDT) N R HLX Al 2 57k br it € BA B2 Emim, HRECN
0.0033, 7E 1%/K-F LI 3 o X WIZR B X A R B0 AU e L RE A A RS H 2 5 AT AR 2 . AHEL
N, R X BT R A A RO, BARSE, SR BT AR th TG b X OR B B R
THAZ ShRUERIE RIRE ST o IXRN X 4822 57t AT REVR T 7 AT b X B U5 ) E A S5 AR AR X 5

b o T XSO ATl . ZRERH X TR R AT IR, KT I T R R B R e
Rl B DR B, A4l BE % 5 SR AR R BT it (K B30, T SEBLBIH R Ak [12] . e st X e+
LUFRIEACT AR ARG ZA LM A BIAME A, B I R RE MR 7870 KA

Table 8. Heterogeneity analysis by firms’ spatial characteristics

8. BTl =EHHER 7 RIS

AR X PP R X
DT 0.00333"™" -0.0000873
(8.56) (-0.65)
Controls Yes Yes
Constant -0.0326™" 0.000122
(~4.55) (0.06)
Year Yes Yes
Industry Yes Yes
N 23,810 9271
R-squared 0.0044 0.0004
F 21.11 0.82

6.2. EFEAATIRFERR BRIt S

A PRV T AT B AT L B AR S8 P LB A B R AR AR HE AL R g ) S P, T
B AT S @B AAT RN 53 AT AT . S5 K Gk Jm A 1 EBoR = k(i k) 7
25(2017)) LARe CEEAR AL (MRS k) 43 25(2018) ) H bt i i AR il g sl K AN i B A R 55k RS i 4
AR SRS 22 S [13] s, O 12 A RSEAE A R, HAR A AR S H AR

RSS9, B b B A BB 5T T m B ARAT WA I AR AR AL BE 71 (%1 0.00218, p < 0.01),
B JEm HARAT L T SR AN 535 (B2 %1 0.000207, p>0.1). X AT HE A B A s ARAT b PR A 988 1 4 A il 46 1
WHRREDT, B G BFA R A AR HE AL SR, TR AR AT ML B A B B 2 AR LA TR AR LA
FRATE S, e AHEBSIFRHEAGRE I 5T bk, THIAIAEE BRI v Redt— D HI g5 AR . BAARRE, 17k
REMETEBCFAG I RO AR BR AL RE 70 F A s R HE T BT E -

6.3. EF A HIALEEFHMENRRIESH

N D ERHAT ML TR X T 37 AR X B A e R M BOR AR VAL RE IO R i, A LS HFT
A 141 AR Aok BT AE L X R T I AL RE B k) 0 i, LA 2004 % 2009 £R3ESE 6 S HEA A Tuhs
FI 2R i WAL IR AN S A i A A R LU A s A X B 1 RO s i 4L, oAb
N0 R T LA

mHEE R A 10, FET IR BRI, B A e R (DT) R A b3 ARARHE AL BE 0 AR 2. 25
(% %09 0.00289, p<0.01, t=2.80), WMfEHIALIEERIKIKMIX, DT £y 0.000497, HARIEZE
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Table 9. Heterogeneity analysis by firm industry characteristics

# 9. BT llATIFHER R BRI 24

RN BT
R ARAT L e HARAT L
DT 0.00218™" 0.000207
(2.96) (1.00)
Controls Yes Yes
Constant -0.0586™ —0.00268
(-2.07) (~1.00)
Year Yes Yes
Industry Yes Yes
N 16,519 16,578
R-squared 0.0064 0.0014
F 1.69 0.03
Table 10. Heterogeneity analysis by firms’ marketization characteristics
= 10. BT W HIHHEEFFHENR RS
DiEZL &S
e AR R AR
DT 0.00289™" 0.000497
(2.80) (1.61)
Controls Yes Yes
Constant —0.0611"" —0.00348
(-2.07) (-1.39)
Year Yes Yes
Industry Yes Yes
N 15,812 17,285
R-squared 0.0070 0.31
F 0.57 0.0075

WEANCP(t = 1.61). XS5 RRY], Wz RE R 1 X AT B+ A A AL R BOR bR AL fiE
M HEAE o T A X AL T LM LR T LA TR 5, e i pt DX R A B A 4 ) T 7
JEER B i R BRI B AL, A b AR IS DR 2 S SR AL B R T R I BOR . A A M Bt s f .
U T X R SE S IR INIAE, O PR FFSE LS, AR AU B T A B A R R AL
BORVRUELLRE ST, HESIARAERE LML T £ S A, AR i A WA EERUIRAIHL DX, 7 37 1 BEAH NS AN 58
3, BEERBUNDGS RE, Al S ARBREAL BB JI A AR, TR B A e TR B RO A O 55

6.4. H—H11ie

MERR b, B e B BoR BT (R 58 T b 2 S hn e € HIRE ) . B ARG [151 R, #ifk
FERARE B, AL IR QIR RN SR AT AT o SREFIS 1618 — PR, QU @&
PR RIBRAESTRL, HESIBOR QIR ST ERE I A A R . BT, ASCHI AN R HOAR BT E
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71, KRR ST =0 AR AT R SG . Jrh Patentl SRR KB LR SERFT RSN BT %
I E RN b 1 E A #L . Patent_Awardl s KB LH . SERET AR SR B TE L RS T &
F1RIEAN .

TR H], B AR R Ak 25 SR 2 B B LW, hARRRIFZERER, 87
W R e s B F AR TNV ER GBI RE 1. ETIAFRBIFRE )5, Hoxs ol 2 5hniEb] e i s 2 2%,
HAECA R ) B RN A P g9 (EA B35, R WIHOR BT BE B A e L 5 ol 2 B bl i 2 1)
KA TR

N T BB ERGIE RE IR A Y S HORFR AL RE ) R R IR TR, ARSCAESE M
SE[18] MR 7T 7 v, BT RS TN DT x Patentl A1 DT x Patent_ Awardl SRAG 5 Al G 1 18 5 7E H
TR AY (2) A AL () B (3) AN A (B) I BN 5 SRt 11 Fo, ACRTUARHEYTE 1% 2 E MoK F R,
AT HIG ) S 3 1 R W HOR BRI E 0 RE 8 IO B A e 0 A A s RO BEVE R, B AR P A 2%
Bi. BARIME, B ibad i LR s B e, e m s R\ LA, sl BoR M
%, NbRAERERMEEOR S [N, SORGEE L 7R, AR AE AL SO SRSl Al in K w &
BN, TERRIEIEIE

BB TR, BRI RE TR, B A RO R E S € e TR R R . X R
B, HARGHA R A ER N EE H, MR dE LR I E R AR . SARE, HLHR
Bt BRI 7B IR I BOR QIR THARHEA BE PR B84, SRR THRE 2.

S 5T bRt 2 B, = 6, + 6,DT, + 6,Patentl, + 6, (DT, x Patentl, )
+Y 7 Year + &Industry; + &, 2)
k i

NS 5T ARHER] E B, = 6, + 6,DT, + 0,Patent_Awardl, + 6, (DT, x Patent_Award1,,)

+Y yYear, + Y &,Industry; + &, ®)
k i

Table 11. Mechanism test: technological innovation

=11 HERRIE: FAREIE

) 2 3) 4 (5)
Regl Regl Reg2 Reg?2
DT 0.00191™" 0.00173™ —0.00146™ 0.00169™" —0.00252™"
(5.29) (4.73) (-2.50) (4.65) (-4.41)
0.000647™" —0.0000495
Patentl (3.89) (-0.26)
0.00110™"
DT x Patentl (7.01)
0.000869™" —0.000132
Patent_Awardl (4.92) (-0.64)
0.00158™"
DT x Patent_Awardl (9.54)
Constant —0.000492 —0.000954 —0.000204 —0.00106 —0.0000634
(-0.18) (-0.35) (-0.08) (-0.39) (-0.02)
R-squared 0.0042 0.0045 0.0051 0.0049 0.0076
Observations 33100 33100 33100 33100 33100
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7. IRERSBERE R
7.1. HREGER

AICHET 2013~2022 - EYF R A B BT A RS, IR T BT A RO AL 2 5 HOR BRI E 1)
SO L NTENLE, EEL R

F—, B R R ERT S S SRR e e B HES R AR BRI R R AL, Bk
IR T AL IR A AT g, SRR AR v R AL

B BRI E AR X E S . KX A2 B, BETa8mmmm. &
GEKSPROGIHT TR, 1T o G b X R S mt B i RO T 3 R B Rk, B A B 8 R

H= AT ERRE . SEARAT A F A &R R R SIS, B A R FobR ) e R )
MR B3 MR B ARAT AL SZ ) FHOR IR 55, #5852 4 p T BRI AR AL, 2%
FAHM.

0, TR R A R ALRE . TS AR X 1) S8 S AL R = TR IR S R e T B LS
R RRE, MK T 3740 X DR BRI G B R B AG,  AAE R AR AN

A, BAROFER AR S SR dEd e 2 MR P ER . B i 2 e i 32 7 % R
AT E. AR SR BE BRI, ArAEd e SR R R S . AR, BARGIH S H e e B
(1 B [ 5k Bk — 25 sAK T AR HE S 22 BE 7T

7.2. BIEREINL

S TAE S, ASCIR T DUN BURE B LAHES B (e 2R 5 b 1 5 8 0 P R A

FEARMVJRTE, U A RN SO Lo i, RSN RE . KB . WUBRRSEHT 4R, fife
PRURIC B AV B, TR OREOR R ol e (i ouhritE . AV RINRHER N, TP R RE LA, g
A BRI EE BRI SR, M@ RS . T e AR s B ARAT M A T s B A
SRR B ANRE IR, GINSEEEAR R E BRI 585+ 77

FEBURF R, 258 3L, JEI kG B AL I g S 51 A KB A i 58,
A SR EA O R ARG o oK rb PU B X RE Ak e B S BT B, DUAb Tz i, SRR IR B
SCHF, AR XIRIM AR S OR AL . X BORAT L, BUR # 5 BRI, IR LR S hniE
B IR MAERBARIT L, T8 EBTER MRS, faMT LR SR Z . A, e
WX BT A i, e RIRBCE LS, B am b B i 5 77

FEE SR04 B PERARAR A SR IR R, B DRI, (R ik AR st O Hos VI, sl
TP AR T A At XK RUR fE, SEBL A B AR bRAEAL RE BRIt Sl bk S 5 E BRbrifEdi e, K
RGBT R FACE FRbriE, S TH AR S BREORFRHEL P T E AL JEL BOR SR AA 577, Insa[E
Praciii 5 &, G50 E SR R EREORPRAESUE I 3 S A7 . il k. BURMIE R Z 4L R, B i iy
Ho A BB VbR AERE BE 4T, B b E bR R E PR s S, NG R R A R i S

HE&mHE
LB S FR I ECE NI RITIH, TH%S: 202410300196Y .
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