a4k B2 T

2026 42 H

Studies in Science of Science

{0/ Vol. 44 No.2

Feb. 2026

XEHES 1003 -2053(2026)02 0410 - 11

WO BOARRL XS /Nl B B T HE AL
—— SRR R S 1 B 5 Y A

xR

(1.# T K FFEFR HoAM 310058;2. It M2 K F 2 F R, 44N 310018)

B OB ARRCT RN, R R R T T rp D Al v O R A B AR B AR, AT T A
b P A R BRI PRER BT R R R TIRRE /Al I B9 A FE L A B A L SEE S T R B, BT HOR B
FHARERE 02 BE b /Aol IS, %08 B AR P8 s 38 3 o /N ol e R 45 37 R 3 1) 52 B 5 807 5 R S T % v /s i olle
TR T RN 5 1) Y R I AR 2 52 B A T 37 B A R A ol AR 3 B IR IR T AR A, BRI 2 T 3 o A g R
o A A B R R 5 By I, RO R B R R i ol e RS A R B S 1) A9 f R AR TR . BTSSR T
o7 2 e Al A 2R BRI BRE A B A R R/ ol T B f A BN S B A R I

KGR JCTBOR B 5 /N B 5 RS T BRI S 10 5 T A7 58 G AR R 5 AR A BT IR I

FE 5% S F276.3;F272.3

iAol 2 TR A B Ak R BF R R A
A 8 G X280 D AN G o s N RS M N2 )
TR BERlG  B0E 0 U5 A T /s Al R e G AR
Sttt S — g rh N A IR AL 1 i
BT AR Rl 0y 2 B PR Tk R HL 2 v N Al
oAbk R b G A R B PR AR, AR R i
REE R A+ ¥m ™, Wik, BRI E T —
RGNV 5| 5 FHE 30 /Nl B2 = 80 K CE an
ik B A e & 34T 3l 7 28 ) (Ch /A Ik £
FAFE AR ) %, AR S AL S
ALK Z 8 6 R AT T — SRS E T
AR FH S Ml B K 185 i 4T v A B g

5L RIet, x5 24 248 T R RN i 2R
B8, RORS R BT B T 1) B A R 2 /N Al v T A
K1 ik s 42150 2023 4R 3R [ BOURF TR 3R 45 R
e 28 % A 23 BUHE M A Nl R R
KRE” SE ) s o A S R A AR B R
N K R R AL, B, an el 7E 8L 4
BB AC B G b 5 | SR RN B RS R R kR
SRR F A Z i, AR D 2R
TEUF AT BGRB8 L D

Wis HH 2024 - 10 - 05;1& B A #7:2024 - 12 - 09

X EkFRIRAD A

WA RS2 T R 5 X B 22 T B ) L R R
/Nl B R BT B B IR O EE
B A W58 2L TR RO 2 B K X kg
T TR /IR K R R R i R TR A RO ) THT
BT R BB B T o R 8 A R AR i
SRSl e /I il L RS 45 357 4 Ji& 19 1A 78 AL ) s S
&A%

PRI, A SCHE T Aol P9 A B B A R M0 4
AR FHTRE /Aol A B9 2o A AL A B e, A TR
A AR AT SR BT, $8 s Ead ad FR AE AL
GIRIPS SR IR & o 3 NV BB i s S N4
LR AR BT M 3 1] T 2 A ol A B A AL
VAR T ) 5 4 8 JEE 1 A 25 9 DA IO A1 S B 17 S5 1
LEREK (5

1 BERITSHRRK

Penrose”" [ 4ix M P9 A= AR 338 K 4 Ml 40 S
T B A RV R IR RS
WA Al (4 P DR Aol BE 7 Y A A ol BiE
SR Al A R E 5 55 B R S P R T A

BEEWE . HFK A RFER S E S H (72332005) s Wi A HARFHE & R HF 30 H (LQ236020001)
EEBN B E I (1975 ), B, B WMH AT, REKF(1993 - ), Z, P00 B IRAER | E - mail : wuyike99@ 163. com,



%2 W

B8 % G SR I BT R R R eI Al B T AE AL A1 - 411 -

T BRI — R B Ak 9 A R L 2
WA ATHESE o T /0N £ ol 35 3k T I BT R SRR = |
RE 7 A SS ([, O T 4T W 9 IR R Al S8
I, /Nl 75 2P0 Ak e B AR B SRR, 5
SHEIR A BE . TR, o A2 O ORI AR THAI T
FE 77 B D2 2 /Nl R Y R G B AR

AR LREE =35 N T e X Mgt |
Wk I 45 A AR 3R B X6 BT R R Tz ] B Al
() A 7= 2 8T B, A W IR Bl A ol A= 7 AR R 4 4
AR E AR, 5l Kt G X 0y i 3 5 &
B TR R B INEAR O VR A Al 2 R 4
G B 0 OB BT BT R N T ) A Al
R RIORE 4 A R RO e R A E O kY ]
UL B HAR R R = & b /Nl 1y B R SE A A
H/IN L RE T EEZR AR &R T 51 B0 /Nl 9 AR
B AL 7= A 8 W Bl e

HErC A — S H IR T XTI R 5 4
P K Z 8] 56 R R R HIF R 4508 R IR — 3K,
HERER/NAL R AR, SRR ER,
BOF AL A 5 Al s AT BB A AE IR ) U B B U
BEE AL LR H PR R & S 8h
Wl S sk, TNl R BT
AU BE A% 3 13 Ak A b ATF & ST R T K £ T 4l i =
P a1ty G (SN B SR RS NG = 7 N
Al BT AR B SR L, B R IR A
MG, R BRI B0 AR B FH 52 e s Al 4
(4 VE FAIL ] A 53 2 0, 3 1 rp /N4l F S i 1k
TR RS B T K R OC
1.1 #FH AR X el B 3< 5 %2 i

H AT Al 1 B B B ] 3 AR AE A
IR RE RN AL AL B ORI RE A2 45 Al 38 2o iz 8+
FARME AT B A B R R R B B R
433 T Bl 1 R A 5 B R e R 0 R AR A
M 5T 2 Tu R BOR SR AT R L B TG Ml E K
BB A A BV DG R BT B X Al B 54T R
AR AR AL b A R A X A0 0 o s
b B 32 8 RCR AR ET RE Sk A HE R /Al i

TE WK AE 7 TH, BT R R W 3R = Al Y
HE PR RR S BRRCR N B AR R = A T T A i P
A . BB — B HOR AT LBl A Rl AR
PR B A AN PR 3 ek g R e A ST, B B
HNL S BT R R R A PR R Z R A
BACSUMA, $2 Nl i e B R AR PR R

5 7 BT ROR ] LAgaE HTT /Rl A BB SR
ORI Do S &V €y 31| NS B ik RSy
e, 35 B Aol AT A R A 7 B A1 P9 48 B A
(LR R P A 7o L S N U S B e L
A = O HOR 0 A RE RS By 3 /Al 5
5 SR RS UE IE M 5 Al S A K R
SERE AT AR BRI A T T B R R A A A P
A TN SZ Ty B L, B T A Al 1 A1 AR AR
R E BRI T AR U8 G2 % b /N Al e TR BT
LT N N A G Sl N1 [ A o S R P S i i
PREES

TE 5 B T7 T, 2807 1A L 3 o A2 /s Al
BT AL 2 U A BT R 7 8l i O 2 A B A
W THRERE S, — T i AR R B R T A
/AR M RE 85 5 122 Kk PN AN R I DR A SR AT 0
F R BB AT sh A T ke e e U B
Bl DT = 8 7= i BF i ) M 1) 4, A T 358 4 o
BRAHEF S Oy i R T8O A 2 X B
FEHA, /N L RT DA A BSR4 T R Y B
W RGEMW ARGl 4 bR IE S R
FAE B AR A A 2 ATE BT I 2 v 18 5 F0 b 9 /9
JRAS T AR S i R U I BB R 4T B e
AR THAN AR Bly v /s A ol PR FR R 58 4 A 3, ab fiE
A Al B T AR RS T 3 L T B
AR ISE P AT LA e A ol a2 55 S8R R RET BE 77, B A1
AN RS, PR, AR SR BB

H 805 B R A (2 3t P/ A lh R
1.2 ERHHEBSENFNTIER

A% % i) 6 T Al T SR PR S S DL B R A R
SEVEVE T . L RSB d s 5 i 2 45 Al R AR el
b AG AL e Al B AAL AR N T AT, 2
i [ AN gl R S A B HLRE 85 B g R
il O A R S AR RS R RN
fi) WL A3k — 200 figp K S = L KGR R 3 A T T Y
W S 1) I A T T SR U A SR ) SR AR S
F AT IR G B FF 1Y 22 SR gL s R
B, i DX 2T S KT 2 3 A LR R B R A
AV I T R Ry S B R T e
5 il /I A L 3031 e G R T A R T B ok i e
Alb B

T 5, BT BOR RN RE % B 5 R Al B
TR A o P o T S P o AR
AL AR ZE S B A lk A SRR, —Jr i, BT R



2,

412 - 2

B

2,
¥

{0/ i 44

JO7 AN A Bl H /Aol TR T 8T 377 785 5K R 5 4 25
e, W 2B L 5 S I R R fe s BB b
Al PR B 5 A0 R B I 55 T 3Bl 55 1 BE
TR B AR AR T rh /Al 1 el AR 485 1)
REJ1 200 53— i i /Nl o s A B R A
Aol A 7 B AT RN L ALK 58 3%
55 e SEHE & BB B T A has o el
4 [ B, TR 0™ i B 1 138 25 T A £ v /DA
R AL 2B KR

RO 87 B B AT LA D s A ol S
CRERTOAONS TR, R O SRS E T R
Ao R B BAL” PR Al R A, R LR A
AR Ay Bl 1) 5 A AR AR AR B PR/ il B A
M fioh e R ANAZ AR 2 AR AR AN TR R U
it 2R T L By 3 A Ml 3 3 B 2 s i A A SHT i
AL ™ dh A S5, D %0 SR AR 9 (LR 3R, OB
JR2E ST S 0 TR T IR B 2 ) R L
e o 2 BT BRI S i B L BE T W IR I Y 3 4 TR
WK L 3 R LA R T 2 i B T R e 3 T A B[R
TG w7 /MR RIETRE T, Al FoR
fF 25 R 7 b B B A3t 4 Dy (00 PR B0 SR T 46 8l e/
Aol B SE BT A TE B

B, LR T RO 3 ) X RN Ak R B AT
fREFEVEM . AP B, LRE” F R s &
1) 73 31 3l ok e e 3 7 2R A 4 T BT BE ) R A% AR
By ep/ Al R R T g S e 515 R
Al ST SR A Tl R T SORIORS A5 A8 HE Y e e P
B R, R ORI Nl i e
i i 4R P IR R AL O 55 T AL RE RS
RAEAN Iy T 5, BEAT RS TR 5 IR 20 i3 A 119 ol
JE MR R AT I8 E A B IR IR S e R
W RE ST P A% 0 38 G TT s R BT T E E ORI
RS- T SEIA AR ), RE T e ] U 5
/N A R S R TR R 6 (B AT R 2
LEUR TR 4 = o R 11159 7 A o A
RO A2 E IR [ T 4, B SR R
@Bl 2E AT % 7 5 55 — T Il o FF 2 AN B Y
T AR A" G TE 2, A2 A8 A ol 3 2 (] 1) g B A
(R 55 4 &, AT B2 T H /Aol 9 77 ol B st A7 £ H:
KGR 55 B AR 1 g b BT AR, AR SC R
BB

H2 o 8505 F A N 3 i 4 T Al 9 8 R T
e S BT TR (1871 S Mo 45 S

1.3 THESFBREMESHTRERNNFATIER

52 AL T T AR AR SE e L R 2
Ie o P i T 3 A =S )/ X S B0 S 40 o0 Y
PEFF i BE AN S (0 T 3 X 7 Y 22 S AL R B R
Aiolb B PRI L A R R O R A R R
T AR BE A8 3 1o v 28 A B4 SR A A A Bl e
il B 5 LA R RV D Al Ay T a0 (R e
WP RS rh /N Al 5C B e T T DR R RS R
I, 24T 37 5 P R B I Hy T AT R 7 i R 55
X il B R ) e P SR T R T AR/ Aol 3
T I S B B R BE = R T 37 4 4 A PRI IR B8, S BU8
AR AE B J7 Al £ AR B A Mk A 225 D5 T
AIPLFATCIE T K R 54 T /N A lk B9 6 R
R SR A IR T 245 T 3 5 4 AR AR IR, T 37 =5 ]
ARSI, 7 5 %8 A oMl 7™ i 9 2 S A R 38 R 5% R A
L A 2 SR AR N AR, 0 £ A B T DL e 4
o A S S A AL T B U A DD RE A s
FRCR AN BT RE S U F B I v/l A b e RS
K REIE B, I AS SR H R

H3 . 1737 5 4 A8 B2 071w 981 35 T/ Aol B R
JS2 P 55 A 3 ) 22 TR 1Y S5G AR BRIV T 37 58
T B8, B0 B AR X 52 T e /N Al RS A
Fi% S 1) 14 02 AR P s

PN ZRAESRENERLS 5% dd
ABRGEMES, Nl RENE 5 25 28 A B AKFEIE IR
FHE AR B ANRE & (9 B IR AL S B, S B Al B 9
9w SR A A IR AR IO LA ROk Ab b
N B BE PRI, Ay Aol T AL B AR 4 £
PRAEBEUR ORI R BORASOUT LS B RS A
M B SR e A 3 AT B IEORE S 0 S 8 Jd T LA 1Y
Al HEHE A R RIHT BRI, 4 A 2 B VR AR UK P
R, 2 WAl 7 A 25 R 8 TN i A B AR i A 2
TR SR 1 55 7 A R T RE A A A fiE
/NI AR TH 5 A 2 AKCRE 18] B A 1R AR S B R B
AE T, Bl 7 Al R IS S A 5 ¢ R4 T Py 38 I
AR 20 98 Bl /Aol B9 RS 1 T A 8 . 24
A B BEARBOKF @ i, il TR /Al 9 2R S R e
OGS E 8 T | G 2k s VA ERC R S W i
TR IC 2R 5 BT B[R] BE 0 A9 4R THRCR Jo ik 2
AT 5 BT Hr 7D A ol 5 05 T s = 1] ) 2 i
59, BT RL AR SCHR B

H4 ;A2 Z5 B PR IBCO w981 35 T/ Al B R
JO7FH 5 LR R B A5 S 1] 22 18] B 56 R B ARl 2R 2



Puigey

552 8%

M

G SRBRAT B BRI /Al B 199 T BE AL ) 413

GEURAR BOK P B ey , 200  AS RTXE rp /s Al &
I A 1) 1) i A TS

2 Bt

2.1 BERZEFEMYPFEWRE

AW FE I XF G A S IR T TR X
VR JEAKAFTE IR R 22 5, R 1 3G s BF 58 4508 1Y
38 M BF 58 A BA T 2023 475 @ T AR TP 3 A4
DX B WV VS )T VS AR AR SE AT IR, ) 700 K
AN A TICIE A TR) A , S mCR) 4 365 o 7R S BR
R B R AR AR S | B 4R A A AR A5 295 iy, A
2 [ IR T S Al A IS B0 T 3 8% BT A
W & EGRE—TE . B AP AR A A
Ak 44 B VEIE 1 Aol A 8 AT Mk SFE T LA
TE— B R FE b G2 i 2L [m] Jr i 22 [P R, A IS8 AR AR
A Ml S5 A8 B AT B g AR R P L A T TR b X 5 T, W
YL P9 RV P B Aol 43 00 5 b 77, 1% (12, 6%
10.3% ; fir &b 47 b 28 B9 J5 T, i & ok 4 ok e
83.1% , HAaxk B 8T FE B 55 55 AR Ml A7l
A AFE S O T, AR < 10 AE Ak 5 33.6% ,10 -
20 AERI AL S 47.4% , > 20 SR 19.0%
oM, 61. 4% (A4 2 A H 1438 16 3l 9 b 1) AL
AN,
2.2 TENE

K A SCHT 2021 - 2022 4 ] EE A Al
£85I MR 38 3k i Ml AR B R

LRERER G S 1] . 2% TR B AL G
TAE N B RERERT K RINTE R W) &
AR BT e ) LA 00 BE A b, A BF SR T Al B 3R
PN, Nl A RS A Ak RE el BT ik 4 2R
SHe 0 R A Ml 1) R R T R S 4 AR Y
[ 3553 50 A WA LA E RS T2 Ll ny sk
PR T TR B i A S R R 5 S 55
BEE ORGS0 B ORTIRE 2 R E0™ W5 2wl A
FER R CRRBR A AR T R €8 04 7 i A 5 2 B 7
FR 55 BA B BB B ™ I M E S . R A
4 A e BE P IT 43, B0 8RR 0 B Al A9 R R BT AR
W 1] 7K P8 55 (@ = 0.900)

BOFHARDN ] o BCF RN W KWt ke A7
B CE 2R R, ARSI E T Al
TER BRI 77 5 JF A AR 7Pl T 8 L ol B
B EPIRS E PG T e B N

WAl AR S B 12 ST T s BT R
A L, K25 A VT 2 4l 19 5007 H AR R K-, B
A 5 Al 7E B — g Ty T s T BT EOR %
BT 1, A WA 0, 4R 5 IILEL 12 A4S BRI ) #5343
(DX ER 0 = 12) 43 Hi0kk =5 2= B s b 1) 2505 5 R 1z
FHAKOF- B 17 o 3 — 0o 7 9 220 i T 8 E B AR AE Al
AN TR) 4503 1 S B o2 A 0, AT LA e R ) A R 3k T
22 200 18 50 Ak T ) S B g K P R BR

e PR, 2% Tang™ ZWF5E , AWF5E
A Ml B 3 AR 7 R 1 2 o B Aol AE AT i v
Gt TR Al A B U AR B S R 55 1 2
Sy TR BE DL B Al % 7o 4 AL 7 7 1) 5 5 R 4 S T
AT, K DA £ Ml T8 I 1 77 37 5 4 B B 8 Bk 4 AT
T VE 53 54 B R i1 3% 55 G AR FE 1 4340 (00 = 0.909)

AEASYRIR RIS R S A R 0k Y A
B AR IR ICT Pl B AR S RGP AR R AR
Jeit A PR R B RIS SC A A RS
T DL B AR AR T 515 B 6 /> AT R ) B A 2 9% R 4K
B (e =0.902) , Fi i 8 5y 2 7 Al AR 25 B U 3R HUK
-

B, %MD AR S E T ol fE
SR I B ) R AR A AR I (A
v B ST ZE 2022 A Y AR BCBOR ) | A ok BB (2021
AR BT NBOBOS 50 | FAR (2021 457 I IR H
X0 WFE BT (2021 4EF & 4 2 3% AL R 3781
WA LE) ZAm O CERarEs =1, /0 =
0) il (HlE&E T =1, HAth =0) .

3 WFREGERaSH

3.1 HAMSITSHEEESH

BB HERPEGE T 5 A OGRS A 45 R sk 1
JI7s o 4% 7% g [] Y AH DG 28 880468 WA A, B0 A 7
TE W S 1Y 22 o LR P[] R
3.2 RIEKIE

F2 AR 1 WoR B HOR B T IE ] 5
Wi /A B (B =0.020,p <0.05) , 5% 1 3K 15
HF, B 2 RORBCFE BRI Nl R R
BT T 1) A W IE M 2 (B =0.098,p <0.01) ;
RIS 3 IR K R B g 1) % rh /Nl i A
FZIEIA M (B =0.062,p <0.01) ;45 57 £ AR i H
B K BT I s S 1) [) B i AR R B (AL 4) 8K
SRR R FRE /N AR M B TE [ 52 e 1) [8] 05 R B



414 Ao

W% 855 44 %

S

FERL T 190.020(p <0.05) FFE MR 4 190.015(p

<0.10) , T LR 45 7 s 5 1) F rp /A olk i 1Y

E A AT AR B2 (B =0.050,p <0.05) , 28 B LK

R T A 3 1) A AR R R AR Al R 2 1]
FAAE A SR (B 2 4 8 S0 FF

F1 HERESGEITMEAXEINER

Table 1 Descriptive statistics and correlation coefficient of variables

1 2 3 4 5 6

LAk K 1

2. AR -0.185" " * 1

3. Al A -0.203* " * 0.481*** 1

4. FAEEW -0.189" ** 0.389"** 0.650 " * 1

5. WF &R 0.114" -0.209" " * -0.117* " -0.391 """ 1

6. T -0.098 " 0.182% " 0.255* " 0.180° "~ -0.138" " 1

7. il -0.184%"* 0.295*** 0.164"* 0.256"** -0.379 "¢ 0.365" "

8. K H AN 0.116* " 0.047 0.121** 0.037 -0.045 0.053

9. LG FE BT R T 1) 0.124* " 0.030 0.068 -0.059 0.136" " 0.103 "

10. 3 SR -0.070 -0.018 -0.067 -0.043 -0.050 -0.021

11, AR 0.075 0.086 0.099 * 0.100 " -0.016 0.106 "

¥ 0.132 1.088 2.024 3.914 0.089 0.610

bR 22 0.421 0.259 0.424 0.686 0.190 0.376
7 8 9 10 11

7. il 3l 1

8. K5 BRI 0.021 1

9. LR P T R T 1) 0.098 " 0.270* * * 1

10. TG se 5 R -0.022 -0.104 " 0.050 1

11, 2 A 3R R AR L 0.073 0.067 0.344 " * 0.307° "~ 1

¥iE 0.830 5.681 5.623 4.518 4.548

bR 0.376 3.099 1.053 1.078 1.055

T ER p<0.01, " * % p<0.05, " £k p<0.1,

B 6 (25 B on B H R B H 5 1 3 38 4
BEALHHHNRAEE NN (B=-0.038,p<
0.05) , %% 3a 4 F2 B i 1a) 815 250 2 R B X v
N R R I R S 1 4 R R D RIRE 3 3R AR
SCRE AR 8 Fon BT B R N 5 A A B R AR R
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Table 2 Regression analysis results
AL AL 2 AL 3 iR 4 AL S AL 6 AL 7 A8
Al LZiikiEi 1l Al LZi ik LZiikiE LZi ik LZiikiE
AN R ] AN S 5 s 5 i) R 1] W 1) W ]
o 0.020" " 0.098 " * * 0.015* 0.094" "~ 0.090" "~
B HOR N
(0.008) (0.019) (0.008) (0.019) (0.018)
0.062"** 0.050 " *
LN T R S 1)
(0.024) (0.025)
N 0.073 0.107 *
T 5 T R
(0.059) (0.056)
B HOR N -0.038 " "
x i 58 G AR (0.018)
0.332°**  0.322""*
A A R IR AR
(0.055) (0.053)
BeE B AR N A -0.030 "
x AR A IR AR IR (0.017)
-0.096 0.108 -0.103 -0.099 0.012 0.077 -0.034 0.013
A Ml A 1
(0.111) (0.273) (0.111) (0.110) (0.280) (0.267) (0.264) (0.253)
N -0.069 0.180 -0.068 -0.080 0.306 0.202 0.310 0.179
il B
(0.092) (0.222) (0.091) (0.091) (0.231) (0.221) (0.217) (0.210)
. -0.113 -0.166 -0.102 -.0103 -0.175 ~0.145 -0.244 -0.197
FAEE K
(0.072) (0.177) (0.072) (0.072) (0.184) (0.176) (0.171) (0.165)
‘ 0.005 1.146° " " -0.068 ~0.045 0.979 " 1.120" ** 0.865" " 1.004% %"
TF 2% 5
(0.149) (0.369) (0.150) (0.150) (0.379) (0.362) (0.354) (0.342)
-0.015 0.108 -0.022 -0.022 0.159 0.139 0.096 0.090
B4 a
(0.055) (0.136) (0.055) (0.055) (0.139) (0.132) (0.131) (0.126)
- -0.108 0.369 " -0.135* -0.127 0.363" 0.338"* 0.353" 0.353""
il 1 Ml
(0.077) (0.192) (0.077) (0.077) (0.194) (0.185) (0.183) (0.176)
" 0.817"** 4.747% %" 0.573"* 0.574** 4.851% " 4.652 %" 4.407" " 5.053" " *
g8l
(0.198) (0.482) (0.232) (0.231) (0.613) (0.489) (0.510) (0.457)
R’ 0.100 0.126 0.103 0.113 0.058 0.152 0.163 0.238
Adj. R? 0.078 0.105 0.080 0.088 0.035 0.124 0.142 0.213
F 4.439" " 6.070" * * 4.563% " 4.441% " 2.463" " 5.517°** 7.757° %% 9.605" " *

""" 3RIR p<0.01," " HIR p<0.05, " IR p <0. 1;AARHE R 185 N A bR kiR,
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Table 3 Robustness test results for alternative variable measurement
R 1 LR 2 iR 3 B 4 HLR S BiRl 6
GRS R T LGN RE T GRS R
Ak i Al K ‘ (38N ‘
B 5 ] AR ] B 5 ]
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Table 4 Robustness test results for the subsample of manufacturing firms
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The empowerment mechanism of digital technology application on the
growth of SMEs: The mediating effect of the “SRDI” strategic orientation
WU Ai-qi', WU Yi - ke’

(1. School of Management, Zhejiang University, Hangzhou 310058 , China;

2. School of Management, Zhejiang University of Finance & Economics, Hangzhou 310018, China)

Abstract: Small and medium - sized enterprises (SMEs) are the driving force of innovation, entrepreneurship, and economic develop-
ment in China. In the era of digital economy, with the deep integration of digital technology and the real economy, data resources have
become the key for SMEs to gain competitive advantages. In practice, some SMEs have seized the opportunities of the times and a-
chieved rapid development through digital transformation, but more SMEs still face significant challenges in the process of digitization,
with phenomena such as reluctance, inability, and fear of digital transformation being widespread. At the same time, in the face of
complex and volatile market, technology, and institutional environment, the “specialized, refined, differentiated, and innovative ( SR-
DI)” development path is considered an important strategic pathway for high — quality growth of SMEs in China. Existing studies have
attempted to explore the impact and boundary conditions of the digital economy on the growth of “SRDI” SMEs, confirming that the
business environment has a synergistic effect on the digital economy to enhance the cultivation effectiveness of “SRDI” SMEs. Howev-
er, most existing studies focus on the macro — level influence of the digital economy on the development of “SRDI” SMEs, without del-
ving into the micro — level analysis of the role of digital technology application, nor examining the internal mechanisms and boundary
conditions by which the digital technology application drives the “SRDI” development of SMEs. Therefore, based on the theory of firm
endogenous growth mechanism, this paper constructs a theoretical framework of the process by which the application of digital technolo-
gy empowers the growth of SMEs, and uses questionnaire survey data for empirical analysis to reveal the internal mechanisms and key
contexts of the aforementioned process, namely how the application of digital technology promotes enterprise growth by enhancing the
“SRDI” strategic orientation of SMEs, as well as the moderating effect of external market conditions (intensity of market competition)
and SMEs’ ability to acquire ecosystem resources (acquisition of ecosystem resource). Empirical analysis reveals that the digital tech-
nology application can promote the growth of SMEs, and this promotion is achieved by strengthening their “SRDI” strategic orientation.
However, the impact of digital technology application on SMEs’ “SRDI” strategic orientation is moderated by external market condi-
tions and the SMEs’ ability to acquire ecosystem resources. Specifically, the more intense the market competition or the easier the ac-
cess to ecosystem resources, the weaker the impact of digital technology application on the “SRDI” strategic orientation. The theoreti-
cal contributions of this paper mainly include: First, by focusing on the impact of digital technology application on the growth of SMEs,
this paper enriches the research on the driving factors of SME growth. Second, from a strategic perspective, this paper reveals the inter-
nal mechanism by which digital technology application empowers the growth of SMEs. Lastly, this paper identifies the important situa-
tional factors for the promotion of “SRDI” development of SMEs through the application of digital technology. This paper also makes
some practical contributions: First, SMEs in the era of digital economy can embark on the path of “SRDI” development by actively ap-
plying digital technologies. Second, SMEs that adhere to the “SRDI” strategic orientation should not blindly pursue digital transforma-
tion but should consider it strategically.

Key words: digital technology application; growth of SMEs; “SRDI” strategic orientation; intensity of market competition; acquisition

of ecosystem resource



