Fa4 s H8 M N Vol. 44 No.8
2026 48 H Studies in Science of Science Aug. 2026

XEHS 1003 -2053(2026)08 - 1710 - 11

T Bl AR A T 5482 7 R 55 S IR T 5

=4 = 1

2 B . paE',k BN B

(1. B ZXBRFEEFR,RGEE 710049;2. BZE FTHERXFLFEFEFR RO HE 710126)

B BT RESGHREIS, Wi 298 HAARA B TN TR RE BRI AN A ] 28 BT 45 257 BT
AR AL B B B RE T R AR . BIFSE B . (1) N LA BEHOR i A X 21 A8 24 #0548 28 T 4357 22 7 i A1)
BB IE ] 520, ELX AR S8R R 2 e BT I R A B AR 5 (2) N TR RE R R A BE S $R O T 2 3 R F
BRENFE PECFE A REST 5 (3) P2 & BE 1 18 1E 1) 52 0 )R8 2 A0 AR 48 B TR 2 7 0 BB, H o 2
7 6 RE T XTI RE BT/ I TEGR K P A RE D X R G R BUHE SR () W E BT AR T E AL
BREBOR R A S DY RE B AT F5 42 b AU BT Z B P AR, B P BF P AR TE N TR B AR A S ARG
FREE T R Z R T A PR

KB N TR RO DY BRI TT R 27 i A 5 AR G0 T R A AR I B E B R R R R

FEEHET
RESES F273.1

2024 4F 8 H, o WA I ER & (R A gk 4k
b I e B 5 Joe STt 45w ), B 4R XA B IR A
Ji& HAR b Al B 47 R T i % (0 5 A 4 4R T R g
Gol, EHBURE ST, ATEBEHEARRA(UT
R FR AL 2 AR A ) XF A olb mT R 22 7= f A 3 (LR &
Fx SPT) B G BE BIL ) A% Ay i T AF 5% 09 B S U8, AT
BRI SRR Al 4 B A L2 HE B RN A T
BRI AT H R (CINHLES 2 2 B0k LA SR IE AL B
THA) M ABUA HAR R R AL
SEER TR AT R T M | A N 2 ) DL R R SR A A
FRPEAE SPL PR T CHE R, flan i /R 4 AL
AT ISR B i A S P BT i R R RR
3 AT RSORS00 48 e TR T RS R . B
& ALY HERIFTES RSB 3, HAE SPL 1R
R B 250™ 8 B, AR SCRHIR AR T AT F AR %
AR SPI 1 52 ) Ko A ML

EEXE AL AR A5 SPI ] 26 2 1Y BIF 55 47 76 LA
AR, Ho— B SOk 3 B % 0 7=l 2 T
AL FARAM AT 8 R B> 20T
PO 2T AT XF Ak SPT B4R FH . 4% 512, SPT A#H 56

W5 B #1.2024 - 12 -29 ;&[] B #§ :2026 - 05 - 05

X HkFRIRAD A

SRR ST 2 6 S A RS 20 Ak o 2 X W R A T
Xt AL AR i AFE AT SPL A 55 F 22 5 4k 52 i 1) I
AFRR . B E Maxwell 585400 T & 5% 0l 2 0] 5
et X o I RE R R G W e R B
i | 2B I A R R T OR S Oy T AE AR 25 R B
AT 2 A i A FE v 9 35 C 32 %5 R0 A T 8 B2 ] g
ANTE, H = AT H AR AR 0 SPTAY Hh [B] AL ] v AN
T MR T R g HE RIS, AT AT O #fE Bl B IR A5
b FH G5 R FH A5 g HE TS Sh IR sh Bl E S BT &
it AR, £l 5% U5 4 HE @ R AR AT B F & g ) K
B AT HEAR AL AL BT B R IR
B 18 EHRCRAE 7 T A S O B B RE T 1)
KHEIKEN Jy, #EF Z BT A A B TP 2 AL
BT H AR, Rl s L ET
BT A 88 v RE AL H R i A2 SPI 1% 5
AR AN BTV 5 B8 0 AT 43 S T I 2 A A
A E A EFIRS SR 52 E2EAR
[F], P & B A A E R A A 25 A it — 2D IR

E b AR SCEE TR g HE RS M T AL RER
HA—RF -G RE I (T M1 % 7 /1 T ) — SPI(Y)

EEWB . HEBAHSF FHFERL 4T H (23XJC630001) ; M F AARFIF SR A (72362032) ; B Kt SR 4E AT H

(22&ZD146)

TEER A R (1995 ), , LA E - mail; wuxia94y@ 126. com, #HE (1963 - ), 5 #5% LRS00, K2 (1996 - ), %@, 1

TS, XBRE(1996 - ), 5B Pk,



5 8 R OB BEE K O G AT RER AR A T KR 6T R R 5T

- 1711 -

RERY/ RGN ) " BB HEZL . RIS STk AE T . 5 0L, 4%
7S SPLf# A g DI RE RSN R G Y A4 T AT FOAR iR
AAE R RS2 BHT G A BF 58, UK, 48 7R AN R By
FABETE AL BRI A LS SPL B A 45 1, S B
i N TE AR AU B A . B, 48 Al X
AN 1] ) SPI, & 5 e 1Y) 807 F 5 BE 1 LR AL
ATy, LSS B n] R 22 808 H A o

1 BERERSHRABRK

1.1 REHHAEE

% U 4 HE HH 10 5 R 6 5 U A AT 80 RN B
A4 R A (AR R R PR RO R B OO0 ) R 8
(A RBIE LA J1) 5 R ] (98 Be 1 LU B & M
) ST BIE, AT 5 AR A Al 7R 45 %
T 2 HE R 7 BE LUK 3B, Kk, BUE R A
fiE AR A A ol 5% 105 4 HE 8 T FE 0T 28 B B A 0
PRI AT AT 2 AR ik A B2 Wi SPL 1) 5C B AL 5
oo BARTNE « 76 % U5 A4 & 77 1, AT F2 AR i A fiff
Al 38 3 FF T B AR BORTRR R e AT AU 5%
U RAF R O SPL B B HE 1Y T 35 T 22 5 R 1 AT
FREe QLA e fE 4R 46 7 16, AT HE 3 if )
TH 25 AR P T 5 480 B0 B Sl 5 R Y
B R Al A A (B 3 T B L ST Rk
fif Ty 5 AR R A R 5 T, AT 3 a4 BE R AN
SR A 5 A M 7 6 B S B TR 55 3 5
(0 R 35 P XA R T TR AL R T R AR B
R NI AR SPT A RSB, &5 b, 96 U g HE
WHRHE RV G e AL BRI A S SPI ] 1)
rh ] L S T RE R B
1.2 AIKRAR#&HE NS SPI

SPI J& 48 I & i d 2 eic i 7= i, AT 76 PR 5% 4t
SR 7 A B s gE . T RE Y SPT & A
T 2 P I D RE 5 oK 0 & T e sl e 7 i DA S BT
Fref k™ 3 e e S A e g AR T
FE2EANAT e e il dn 5 307 7 R 4 B 1 e 3
AR XL = ST 42 T TR A R
ZRGA SPL ] F2 5K M7= i 19 88 A A A JE 0 (O A
BE A T 2R BRI ) A A R i AT e 2
s PURIRIK B A4 Polestar 2 M ], Hi
ARk FH AT F A T R R AR e R A e A
T AT Be S A AR A T DL K 2 A A i
B4R B B R FH s BE AT 4% fife 25 R 05 T A4k ET s A

FH BB T 58 2 0 o] 15 22 B8 P 3F

ARSCIN A AT AR 4 A X T g B SPT il & 4 &Y
SPI 4 HAG B 52 ), HXF R 46 78 SPT ) 52 1) B 5%
—J7 T, AT AR A B8 52 I A ol ] 1 1 5040 09 TR
JEH2 4 A0 T 43 A7, DTG SR PP ARG A RE R A
VAT BE R TS bR B AE RS B TS T Bin, Weng
S53E 7 FLIL G R B L AR 2 ) MERA T T
b 20 Y e AR T A ] O =X, XA B T Al S KR
7= b A AR A 0 5 — D i, AT AR AR AR
AR R g 3] [0 e 7 ) P i) A A o 00 o 2
BAT A T, Ak N R G2 1 A
77 i BIHT T BN 2 i JE 0 AR B TR T R IR
FEPHEL , I 75 43 2 B 7= DR TR
YT RGI SPL VS B HE A 7= i AE i JA IR 2 2% 1 it
IO PO 2 7 T AT FE AR A BT RS g SR R
S A5 VR A RS A A 0 BE A 45 A ER AT R X &R
i SPLH RIRBE AT R 28 i . 25 b, A 42 il
s .

Hla: AL 8 AR A IE [ 52 0 T i A SPI,

H1b: AT A A IE 1] 5 i & S A SPL, HAH L
ifE A SPT B i
1.3 AIFARBNEHFFEEES

BB BT RETZ 2R S 5 s
AT FERAR X RSB NF 25
FHOCE A AN (E 32 48 T 3R 42, 38 £ ff £l AR IR
SN IR LAME S FE L2 Y L BUFE T G RE i A
M AG R 6 5 R 45 A O E E B aS i HL T E I
A R AR MER BE S, A XS % Wang
(T 4 R 3 S 2O 2R 3 BT B RE T A
BB ARE . HEB T ARk 5k
FVE L EN RGOy EER 25 IR
1, A 0 S R 45 s R P AR X AR
BPRE G R s BT 6 5% P OT R 5
15 20 I SR A2 fl 9 9% & R8I0, 19 40 H - 7 55
5 . ERP RE T,

AL EAR AR A XTH 28 3 8077 & /8 1 A& 5
FV AR N AW, — 7, AL AR A
A B Al oK 0 B R B R B I T AR A 1
MARF MRS, WEZHEN R E NS ER
R X R A A FE RS T A
v F - 65 0 3 2 PR AR e TR IR S5 RE T o
W, Guo ZEMWFIE & B, 3L T LA 2% 20 1) AL 38 5 3K
IR A3 AT 30 2 5 00 D5 S AT S, Bl = 58 A



2,

S1712 - o

B

2,
¥

{0/ i 44

HHBEN R E 2 R R A
TESE AL HOR 1 AGH I #E ) & 48t s s iR S
b 55 T RR R 2 T A6 SRR AR 4R Al
R B BT IR S5 A BE R O — Ty T, AR A
TR HERTF B 6801, % P ECTF 6 6e ) i e 42
HEA 2 K L 55 1 BE 0, QT XS [R) A2 Ak 1) BB )
NE 3 T IEIEX-1 51 YT S
NTE UG A BE AT A 1 A B PR 0T B B i A7
SRR AT E 2 R I (R AR A 2 R R A A e
FOmA S R SRR PO B R RS, I
Ab AT FAR A o H8 48 2 32 R B R 4R AL 0 Ak
HEPRTFFANERME R LTS R
RE 3 il 5 B2 IR A3 C , F — 202 3 Ak 5 % 7 8] 1Y B
[FHRAEFB IR0, 25 B A SCHR ik

H2a. AT £ ARk A IE [ 52 W 3 2% % 807 F &
WA
H2b: AL AR A E M 2 & F AU B 6T .
1.4 HFFEEENE SPI

AN R TH 28 B 7 65 B 0 X P BE RS SPL
R RSP Y H A BN R, — 5 T, T 2% HT
V-6 B8 J1E T B2 B 45 5508 AT Ry g
R SPIH2 4 B 1 Q) ROk IR . H A b, 246 R0
SIREIH R FH I &, b & H B 035 i 55 5
b, 4l T 5 B2 0 2k A R ) AE AR Y
B R T A s SPL S 5 E,
HORE & A (8 2 7T B T Ak AE AR i R T 4T
LT 2R AT R e S R T AR R R S —T
T, 2% H BT 6 B ) B Ak T 1 Bl BT
£ 10 2% 8 s 77 i 4 A R A B A 4 TR R R
PEHL AL it Wi DL SR s i A DU R R
JHF- 55 COSMOPlat R ], Ak 787 5 SE 8 T 7™ b
Wk il Bz A IR T AL, BEE K i
MR H RGBT 528 S 585, H
P A RS 205 0 Ak R T Sk 7 4
B R G B R A PT RR R AR e i —
AU, B RN R E R A ERZ RS
IREMISC M AT R f5 B2, Bk, A SRk
BT RGA SPL, AL EDIRERY SPL B 25 5) AT 9%
HRF VAR, 25 b AR SR IRk .
H3a: I 2% & 85 F 6 688 J1 1E ) 52 ) R 48
SPI,
H3b .7 2% & 407 F & 6e 1 1E m) 52 i 3 fig Al
SPL, HAHLL R GE 54 SPI B ai

I
=

=

ARICN R PTG R I X P RE RS SPL Fi &R
G SPL Y HA MW, —Jrmm, % P&
REN T e 5% P B e i B
HSRE P25 SPL B PE, TIagR! SPI 2K Al
HEREW TP R A RS Rt PR R, KPS
50 B T Al W R 7T HR 227 i i TS 8L, ks ok
Ve PR RERLIL 1k Bk 37 Wk A S 05 T Y AT 4R
77 i BT R % AT RS D Be R R AR B . O —
i, RGERY SPT #5 O 7 il B AR ZR 4 1 i AR
B F BRG] g AR v B U )b R
3 M A A R R Al R e Ak RN g 6 4k Y 4 R
A A B A BB A B R TR X —
A A BT Al A8 77 S BT T R G A T B R R
FHEIFW A T5 Je W HET . I Ah, RGEARL SPI 75 20
S TH Y i DR 7 56 %5 PR 6 098 He Ak SR 4 g
TR R A R R A U AN R X A T
15 2207 5 5 3 T R R e e ) LA R HfE B
PR A R REE . LR B AR SR R .

Hda. & PRCFF 6 8 1 E W52 e D RE RS SPT,

H4b . % P07 6 B8 J) 1F [n] 2 1 3R 48 AU SPI,
FLAH EE T RERY SPT W54
1.5 HFFEEENNPNER

KIS A BT 75 68 176 AL H R i AR SPI
(& AR . — 5 T 3 R A 43 B R RE A
TESE AL BOR 578 20 3 IR R BE AR 20, 4l BE A58
PR AN 43 280 98 38 AT B AR U NS DT BT 4
FRAEA AL IR 45 HEAE Y L A T SR
1B Re T B4 THE T il I 2 T 3 4845 K i
JE R A 25 b A B 2 RE VR RE R T T A
UIfefs B R EA R T L85 B —75 K @
P —RF & A 77 B UG T R e 8 2 R SR i 1)
BiEDIRe A SP1, 53— I, AL £ A4 AR H £
Sy AT AL SR AR D RB B B T BT 6 0 & P TR oK
O ARG A B — o AR A B T U g HE v Y
G, 30 3 e A I 1 Dy s 8 EHE | 4l RR % T
PR SR A AR A K CF O 80 s 5K Bl /Y
R =i K PBCE T A A A fE R
3 e R A 4 4 P A B R L B T LAY
-5 BT S S 1D A] DAAR B LA P R SR AT S
A5 ), S5 v A T AT B R R A B A R A 55, X A LR
ZOFGHE T T U IR G E A R M AR DY s R
Al SPI R SCHE . 4 b AR SRR IR

H5a. {4 2% HEC7FF G e J1 A AL B AR i AR



55 8 4] = HuER K

B G N TR BEBA A X AT 25 7 i A1 B 52 Wi 5

- 1713 -

IhRERY SPI [|] X% .
H5b. & P AR AT BRI A TR

G/ SPI Al %,
A SCHIBF AR A0 1 R .

H5 (a) - H5 (b)

r - - [
HPPARE : AT R ;
1 1 1 ]
H2 (a)- H2 (b | W ERCSTREES | 1| ARSI !
ABEARBA  —— > i
E % PR GRS : | RGOl :
T T T T T -y """T_ T
HI (a) - HI (b)
1 R
Figure 1  Theoretical model
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Table 1 Measurement items, reliability, and validity

AR ) 4 T A 7 48 fof Cronbach’ s a CR AVE

AT H R4 A Q1 0.801 0.895 0.894 0. 680
Q2 0. 800
Q3 0.838
04 0.857

H P E BT AR Q1 0.893 0.916 0.930 0.815
02 0.895
Q3 0.921

PTG Q1 0.810 0.882 0.883 0.715
02 0.870
Q3 0.856

i 8 SPI Q1 0.825 0. 869 0.871 0. 629
Q2 0.745
Q3 0.821
04 0.777

F 5 SPI Q1 0.926 0.940 0.940 0.798
02 0.900
Q3 0.831
Q4 0.912

N =298,
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BRI UG B, S5 R s B AR LA (R .
X>/df = 17.229, p < 0.001, CFI = 0.429, TLI
0.353, NFI = 0.417, RMSEA = 0.234, PGFI
0.356, HIHFHRAGEEE R, ¥ /7df = 1.396,
p < 0.01, CFT = 0.987, TLI = 0.984, NFI
0.956, RMSEA = 0.037, PGFI = 0.687, W4k, #
L5/ e ol T o TN P e i N N PR R g i B 7 e e AU

AR SO J 78 i ) B AE s o 2 LA R A% 18] AH
KARBEAE R 2 fros . A 5CR 5 B IE B AH
R, 0I5 SRR UE R R B2 A 1 020 SR
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ARSCR I JZE 9% 8103 53 87 J7 4k Z K 5 Boot-
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TIHERY SPL ARG SPIL 1 [l 25 5, FE7R 2 Fgs Al
5 7EMCERAR By m A B AR B AT HER AL S5 R
B, AL R A XTI RERS SPI(B =0.222, p <
0.001) .RE: % SPI(B=0.451, p <0.001) ¥4 W3

WEmggm, JE— P, 7 KRR (2 =2.659, KT
i FAE 1.96) R B AL £ A A XTI aE AL SP1 5 &R
SR SPI I MAAE p <0.05 KV FAETERE LR,
H Ut , % 1a AT 1b #5256 4E

x2 HEREZEBEXRY

Table 2 Mean, standard deviation, and correlation coefficient

1 2 3 4 5 6 7 8 9 10 11
1. 4k AR -

2. b AF 0.266 " * —

3. Ak A 0.028 0.123" —

4. 47k 0.075 0. 050 0.035 —

5. K05 i R B 0.255** 0.110 0.021 -0.020 —

6. AL {8 A 4E 4y 0.160** 0.165" "  0.023 0.107 0.343** —

7. ATEAR#BA 0.170** 0.182"* -0.040 0.126" 0.389"* 0.364" " 0.825

8. M HERFFEABES  0.116° 0.093  -0.060 0.083 0.265** 0.248*" 0.399"°*  0.903

9. KBTI R RET 0.053 0.015 0.012  -0.043 0.301°* 0.251°" 0.325"* 0.201°* 0.846

10. FSPI 0.214** 0.165"* -0.119" 0.151° 0.223" " 0.234"* 0.367"" 0.479** 0.254"* 0.793

11. SSPI 0.178** 0.170"* -0.020 -0.055 0.304°* 0.155"* 0.423"* 0.287°" 0.364" " 0.332"* 0.893
¥i{E 3.174 4.805 0.144 0.265 2.822 3.064 5.151 4.832 5.107 5.390  5.102
P 22 0.839 1.434 0.352 0.442 0.760 0.921 1.246 1.553 1.378 1.046  1.531
H:*p<0.05; “*p<0.01; FSPI =IjfEM SPI;SSPI = & 4% SPI,

FERY 8 FIAL Y 10 43l K 35 T AT AR A XS TH
WHBTE G B P TE AR fsgm, 4
RN, AL H AR AXTH R HE BT A8 (B =
0.390, p<0.001) & P #FFHBES (B =0.262,
p<0.001) ¥4 B EMIERZW, K, i 2a f
2b S FHGE , 7E M2 A1 M5 FERH F 43 51 [ B A
WHR TGRS ME PR B e 115 2R 3
IR 6, 450 WoR 14 2% % 807 F & 68 J1 % 2 fig
B SPI(B =0.244, p <0.001) 5 &G SPI(B =
0.113, p<0.05) WA R FEMIEMA LXK R, #H—
7 KB R (2 =2.000, K Tl Bl 1. 96) W
HE BT A RE I X DI AR Y SPL 5 RS AL SPI 1Y
WWATE p <0.05 KF FAATE W25, I Rk
3a fI3b R HNEUE, & P AU F & AR ) X ) g Y
SPI(B=0.102, p<0.05) 5 R4 A SPI(B =0. 261,
p<0.001) ¥ F7E R ENEMIELR, H Z KK 4
R REAE p <0.05 KF EHFHEREER (2=
2.181) 8% 4a 1 4b 153 3 5,

A 3CA# FH Bootstrapping J7 ¥ Ky 5 80 & g N
MR AR, ANk 4 TR, T 9 U A R AE

-+

AL F AR A S S RETY SPI (6] (4 vh A4 JH B35, b Ay
BN R 0.095, B A5 X[ [0.047 - 0. 161 ], {Ri%
Sa fH B0k, FIAEHL, & P BT AR I 7E AL
ARIAE ZRG A SPL [H] B rf A 8007 i 3, v A 2400
{E°4 0.069, & 7 X [8] 7 [0.022 - 0. 132 ], f& % 5b
CEIFEEN
3.3 NENKRE

AR SR F AU 1) £54 VE FiE (PSM) A6 56 985 7 14 N A=
o DLAT BEAR i A I H A7 0k JE o A g Ak B 24
BRI 5 TR A R P B AR5y R 1.1 B
AT AT DT 5 vk AT AR AR BT X, DU S 8 4R A A
il AR i b 22 5 A N R UL AR R4, SR
FUCEAEA M [ 7 Hr & RNk 5 B, AL R
AT 2 & BT 5 HE 71 (B =0.834, p <0.001)
ME BT G567 (B=0.566, p <0.001) [ 51
WK . [RIFEHE , AT $2 A4k A XD g5 SPI(B =
0.333, p<0.01) 5 &4 M SPI(B =0.719, p <
0.001) ML MR IR 25 . AUtk , PSM A6 35 45 SR iE 52
T R A RR A B T AT AR AT B
e 1 K SPT (1 R 5
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Table 3 Multiple regression analysis

I fig 84 SPI F YA SPI HWBERTFERRT BPRTFEAREN
M1 M2 M3 M4 M5 M6 M7 M8 M9 M10
Al FLAE 0.153* 0.146* 0.144 " 0. 146 0.131 0. 141 0. 044 0.031 -0.044 -0.053
Al AE 0.077° 0.056 0.059 0.131" 0.088 0.102° 0.048 0.011 -0.032 -0.057
Al i A -0.434"" -0.380" -0.331" -0.178 -0.068 -0.066 -0.338 -0.243 0.036 0. 101
R4 0.305* 0.242F 0.235"* -0.226  -0.356" -0.306" 0.240 0.128 -0.170 -0.245
A5 BB B 0.190 " 0.083 -0.005 0.513“**  0.295* 0.1857  0.411°*  0.222% 0.450°** 0.323"°*
AT {8 FHAR 07y 0.158" 0.088 0.032 0.070 -0.071 -0.137  0.273* " 0.152  0.271** 0.189 "
19 45
ALEEARIRA 0.222"** 0.100* 0.451*** 0.338*** 0.390* " * 0.262°**
A AS i
P E BT B 0.244" " * 0.113*
PR TEAREN 0.102°* 0.261* "
R? 0.144 0.197 0.324 0.123 0.226 0.285 0.110 0.185 0.121 0.164
Adjusted R? 0.126 0.178 0.303 0.105 0.207 0.263 0.092 0.165 0.103 0.144
F{H 8.146" " * 10.156" " * 15.321* " * 6.825" " * 12.085" “ " 12.765" ** 6.019" ** 9.392""* 6.669" " 8.114" "~

LT T A ERARAE 10% 5% (1% 0. 1% /K B35 N =298,

x4 SEPIYEKRE
Table 4 Multiple mediation effects test

Bootstrap FEAC 95% & {7 X [H]

A L A AR K725 dik A RN PRI
TR IR
AL AR A HRHEHFVERD T figH SPT 0.095 0.030 0.047 0.161
BT AREN ARG SPT 0.069 0.028 0.022 0.132

TE A RAFERECH 5000 K,
5 DEEFATEAZR
Table 5 Regression results for the matched sample

A b Bl R E(B) FrRUER (SE) t p
ATHARIRASTHRE P HHEN 0.834 0.171 4.869 0.000
ALEARBMA K PP HRETD 0.566 0.150 3.759 0.000
AL FE AR A — I HETY SPI 0.333 0.122 2.720 0.007
Al FE AR A — R G T SPI 0.719 0.189 3.810 0. 000
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AT AL B AR AR RERY SPI [H] C &R, % F 30T
FHEBES AT ALERIATIR G R SPLH] K&
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AL HEE AR ATEAN 6] SPL 8187 1% 58 T 1Y 22 7 A6 5%
AL T BRSSO JF 22 SPL R4 RS AR A T
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RSO BT B R AU PE L ST AL £
AR A5 SPIH RIS HESL 7R T AT £ AR ik
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SIS AE AL 5 AT HF 2 R0 0 55 9 50T 19 0

S = AR SCW M T R B RE I FEHES) SPL
MAEM, & 1 SPLAETH Z s pise . AR
W1, 85071 5 A6 0 76 42 i T 457 22 0 7 5l AT Re 22 S Ak
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Research on the influence of AI technology integration on sustainable product innovation
WU Xia', YANG Jian —jun', ZHANG Ling', DENG Cheng’
(1. School of Management, Xi’ an Jiaotong University, Xi’an 710049, China;
2. School of Economics and Management, Xidian University, Xi’an 710126, China)

Abstract; Against the backdrop of China’s " twin transition" strategy integrating digitalization and green development, the mechanisms
through which AT technology integration influences sustainable product innovation ( SPI) have become a prominent research topic.
However, existing studies predominantly examine this relationship at the macro or industry level, overlooking firm — level mechanisms.
Furthermore, the intermediate pathways through which Al technology integration influences SPI remain underexplored. Based on re-
source orchestration theory, this study examines how Al technology integration influences different types of SPI using a sample of 298
firms. The findings reveal that Al technology integration positively affects both functional and systemic SPI, with a stronger impact on
systemic SPI. Al technology integration also positively influences both consumer and business digital platform capabilities. Consumer
digital platform capability positively affects both functional and systemic SPI, with a stronger impact on functional SPI. Business digital
platform capability positively affects both functional and systemic SPI, with a stronger impact on systemic SPI. Furthermore, consumer
digital platform capability mediates the relationship between Al technology integration and functional SPI, while business digital plat-
form capability mediates the relationship between Al technology integration and systemic SPI.

This study makes several theoretical contributions. First, it reveals the mechanism through which Al technology integration affects
SPI and advances research at the nexus of Al and corporate sustainability. Notably, existing studies often treat SPI as a whole and lack
refined exploration of its types. This study deconstructs SPI into functional and systemic types, reveals how Al technology integration
affects distinct innovation scenarios, and also provides theoretical insights for subsequent classification research on SPI.

Second, the study deeply explores the value creation process of Al technology integration in SPI and clarifies the internal link be-
tween digital platform capabilities in Al technology integration and SPI based on resource orchestration theory. This offers a more inte-
grative framework for examining the connection between Al technology integration and SPI. It also extends resource orchestration theory
to the emerging field of Al and sustainable innovation research.

Third, this paper clarifies how digital platform capabilities foster SPI and enriches the research on SPI antecedent variables. Prior
empirical research on the role of digital platform capabilities in helping firms achieve SPI goals remains scarce. In particular, the dis-
tinct effects of consumer and business capabilities across SPI contexts have not been fully examined. This paper reveals their differentia-
ted impacts on functional and systemic SPI. It specifies how digital platform capabilities align with SPI outcomes and also supplements
existing research on SPI antecedent variables.

Practically, the study provides actionable guidance for firms to leverage Al technologies to promote SPI. Specifically, when focu-
sing on functional SPI, firms should prioritize investment in Al — driven personalized recommendation and intelligent service systems to
enhance consumer digital platform capability and identify functional requirements from user experience and preference data. When focu-
sing on systemic SPI, firms should emphasize the development of business digital platform capability, applying machine learning algo-
rithms to accurately predict customer needs and establishing flexible resource integration mechanisms and data — sharing systems to a-
chieve collaborative innovation across the entire product lifecycle.

Key words: Al technology integration; functional sustainable product innovation; systemic sustainable product innovation; consumer

digital platform capability; business digital platform capability



