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The Impact of Urban Digital Development on Corporate Environmental
Investment from an External Supervision Perspective
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Abstract: This paper examines the impact of urban digital development on corporate environmental investment from the
perspective of external supervision. The results show that urban digital development significantly increases
both firms' willingness to invest in environmental protection and the scale of their investment. This effect is
mainly realized by improving the enforcement efficiency of government environmental regulation,
strengthening public environmental supervision, and promoting complementarity between the two.
Heterogeneity analysis shows that the effect is more pronounced among large enterprises and state-owned
enterprises. After a series of endogeneity and robustness tests, the core conclusions remain valid. This paper
demonstrates that urban digital development is not only a tool for economic transformation, but can also

promote corporate green governance by improving the external supervision system.

Keywords: Corporate Environmental Investment; Urban Digital Development; Legitimacy Pressure; Public Supervision;

Environmental Regulation
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gamEsHES, REBY S0%R S RHBORIET R AE S, R s, R rI R
JE, AP ZRER P B S B BREAR TG B, N HF AR AR (LT (Yang 5F, 2020) o {HELRTEL,
RAL BT IR BEE I ABUN N E, REELET RENLRITE ARG MR 15 (TLEL s, 2012) o

FERVIAEEE R, R E TRAN, RAI25 —EHENKRE, A RNESIEEE RS
IR PR ANE S M. XL I FUERTIERETT L, MHEBREMHE 2 BEMES —, BRARA
IEAMERPERERSC AN, (HEFFAEZ AN “F0" e, fEWAirRfls, &2 FENME,
RN E B PR R A, I RIAMRSZHN R W R EAN I BT Pl AR MR ERME LK, W
P LI BT A 2 e dd R ME PR ORAR B ROt F S LB AT SRAM R BFSRA JE (BSOEME R, 2013;
REARTE, 2014; EREHSE, 2020) .

AN, BTINEEREARERRREEDFESS i, 2019) , BFERLIECEMH A RERITRE 1T E
Ho BEXEPE LM, FRRMIEEE 4G T EWARERNIMRES), MiE RV RS, B
n, B EmTNBUNRRSEHE R ARSI, 5190, NEWASIRMERERNERIES, EHN L
IMRIRGIAE —E R L AT IR AR A T ARSI B RHAZ T, oA izt 25 MR AYRHE,
XN RAT N AR IR R ), BRI BB e tid R g, PRI I E & £ S SR
MR, BT EZHERE TR, Bitt, FRMHEFIR R A REEE N REW “WHAE” , DA
Bz XN S SRR T, EMAX S EMEIANRE, BAISEE X,

—. ERE @R

L1 AR IR S LRIR

WA SN, SIARIR TR E & SRR S PS5 ) B A5 ER, BLREIE 15 A6 BN
BREME, MrTRETEP KR AL 2, QIR ) 5 A8 5 ), Bl TR A IR A =,
0] W S FA AN U 2 S B E SR IE, AV PTRERIE BB M. W& “BEE” LEmBEEAN S, K,
ANl 0 AR 3 AH DG BB O B ML IR R IR PR Y R A R

1.2 ST B R T A IR B I RE A IR

A SCERE MBI N2 (5 BRI, 8BRS R — 4R I IR B BRI IR B, N
BORBEMB RS EANIR, SRR ERCRIHERE ARZ S, (BRI DA EE SR WS i B AR B K, A
MR TR RIX— SR G MM R, #E— PR30 HOR B WV IMERIZ BT A s i S HL A MR B AL

—. BRoHSHRRIR



MR B, TP R R N BRSSO, IR ETHE R A5 77 H AW 82 1 S A E
R, BB, FsBrEEoRZ A S EO R, B RAESGEEG38E (BiEHsE, 2013) , 66
R TRAE” TIZHIX AN F R PA MR B, AT I 122 st 532 Wi Al X A NV PR PRI B RS S5 AT Mo

2.1 SRR R R VAR BRI R ML

(D BUR SRR E

SEETHI LG, BURNIASEALH 58 32 2 iR PR BOR M BERIATRI S K5 m At R oo (s
%, 2013) . HAf, RECNEZRMEHEDNEE, BPELE-RIIMERE R, WRIURRITE
TR, REBCREMNBUN IR E R TIHANS 516, SRAEMHeREEE, B2, R
MURIBCRIEM A B T E 975 RS BE R RT), RAE PR, M80taT iy
RERIERIERUN, MR A B RS R bk, DU FE R R e (RRELE, 2020; R Z4F,
2021) 5 GUERAHXIREHLEIER Z AT PRIR S RE,  TUIREE DASC DM ¥ SEBORTEMLE K, LRI E
PRGBS R “BATHER" , TBREZ “Waiks”  (EiFsF, 2013) o Tk, PRSI
FEABAERITBERII S 17KV L, BUR™ RS B N AL SR T IR B BT, 75 T T e =5 58 A9 A9 o
AR, TR EE S E U,

HEEE KELTFEY R, ELFFMIIE T AR HBERNRE, BOVRRKINHHET N, &t
BAUT IR TSI EREE, mixt HEE MR R, EABUNIA R E R G E 5 E s 1
. WETFBREE. WEBCRMFIERE, NIMBEETRRL GRASRMGKEN, 2022) .

M CBORIRRE™ MR, SR8k R nl il DUR IR 22 e S O AR AL PRAT D 8, R RS B
PR, DAUERRBR “ET1” EERIRRIE: (D SRRSO R R ABURIAEE, #E3) 5 BURF R
BIRERNE T, SRESREWERE, SENSEIUN T X TS He sk, VISR BRI SE L, 2
BB RELIEE . 1XE B T IR ANBUR B SRR BT B A7 FE RS B X AR AR, SRt 28 v IRPA 558 8 B 41
MR, MTER T BOM A I E TR, s IR (R 24, 2021) o (2) IRATEF IR RN
R FE RGBT, rlHEm T BURIARBORRIR A, SR, SSittE, DISISES 50 R,
T ERETERIA ORI AR I, SCBLH A S IATEINIE,

i, 2 aan T~ Rk,

i 10 Rl OAE, R R rTHE s AR AR TR

Rrig 2: I ARG AR, kT 8k J Al JE I 42 e BURF PSSR AT 70 R AR = AR LA PR IR

(2) ARG I RIE

NG S B B RN, SR HE I E R A RTF MR . (R A REA 2T
HER, BRERORE, HARKEREREG ZNEIeKRN, HIeEIREEER RN " -4 ©
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FERMAIES" MR, XX IR BIE K — a2 AR 2R (9, 2019; XRZRFAKEN
£, 2020) .

AR AR R AN S, B E EEOR “TRAE” B AN T IR M B G B o 1 = JE A R
B, MRS RER S, BRI s 8 T ESANRERENFIRE, AR
, WP EIERIERTT THIRE RAE TR, REMEE (BUERRFIENEE, 202D . (ABIERMAT
L, TR O e P A 05 3 0 48 R 28 00N R CR TR SO Ml X PRI 75 G i 7, SR AR RN,
2 H5RIMRES P X,

HR, AMXNEBF R RIS T LN TRz, KIERERTEBEEREERA, WP YtAR
BZNFRIGERE (S, B, MERBCTEE) , MERAREICREE PR, KN, R
[Tz LR, BrpE RN, SRS RAE R T RES RN I A RO CREAESE, 2020,
BRMEFR, 2021) o FiH, ®WASREIMARESE, BB T ARNEIR X, D4R EE
IEVEAL, (Rt R RIR 3.

fRri 3: FEHIHAE R AL, SRR AT A RIS B R R R SOR:, SRENE AR S IR %
%o

2.2 BURPREERLE S 22 PR I B Y BN G R

A HEE, BUSIHEMGIS ARSI E FEEANRR, KRIEREREES DFEEHE (Martin
and Rice, 2014; skEWMIZEY, 2018) .

WHHFAREERT, BFEERERENE K, ERAMARERERATH NN IEFEE I E (Jia
ng %, 2021; BEERAMBERETE, 2021 . @EME. ME SRS A TG 8E S, NARRE E O ER
MO AL IR T5 FAT AT, B, A ROE RIS e, TERIEIN A T Ak & B DR
HBUR I E AR TTHIRTE, gRANBUNIREEHIARG OFESTSE, 2013) , MHRFEE SR E L IAMR I, UK
PR BRI 2B RE, £ RE LI TBUF IR E AR, AT R 7o,
BT, fRERIER 4

i 4: BEBERTETFERE, NI BN BUR SRS RLHI T BEAN, AT bR sE Ak o SRR R

2.3 BB R A VIR RS 5 A S R R M

(D AR E S

RAETUREIRIIE, Dz MAEZESERREE BT ML REEE ), BREWES, MmE
M He A7 XUBR BE 1)

BEE TR R, R BB BUR PR AL AN 23 AR5 M B Rr iR, =4 st d b T X ) 7
HIAEREE N REY R, MIXFBIBORA IR GIEMEE ) B RZR MK T 2 BB AREERE, DL
MMM R @R e A R ). M ELH IR, KRR AL E RN RIFRUE R IR, B

>
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Pl R AT S B AE A, X LETUR GRS R TR B, BRURAY AT LS IR], o EL RE A S 4 LB v X
B MO R IR, T HTURBRERRBRZ, BARSNEGFHHRGAERTER “BrHdy” (35
F, 2022) o ETU, ASHRHRIE S,

fRi5 5: AHEE/INRRE AR, 3T B A 52 Fre ok MG £ b B PR 45 5 P 320 B 050 7 B0 (2.3

(2) Nk AP E R

BT IS, R 8k AR I X A A A E SRR IE ARSI R R 1o (EIX A R 70
A RE R 4 AU o i 7 A2 S B RO

MEAEEA Ak, EA S EARANBIARRA N R aEERYHBUNFERRE, EHRER
RS WU R Z B BUN N RS ST BREHIELR (i, 2019) o [EA BN E Ty B4 Hi b
B X PR R TR 2, IAE S BORF A BAE IR SUE S %, S EMUE TR RIREE, AT
HIBREM, MRiE, FREA S BA SN TR, HAE 28 H 2 MRS T85O0 88— 45
Hix, HAFRESHSBONF MRIBAG, 2 EAR, HXEDIIRTS R S5 PR ST OR 57 AN R A 152 i B3 BOR R
(B RMTCLLH, 2014) o R & RS IX 2R A b Y PR ERE B 77 28 1932 R 350 AR X AN B A

% 6: MHELAREA A, SR8 & e xd A B L PR PRI B B3 B S5O0, 56 0 S35

=. EIEMARIEIT

3.1 ZRRIEE

(1) fEbRzEER

MRS, ARERIRT R, ENVERARIREE, A RENAR A AL B AR A Ak U
DA PUIRE A,

BEEVEIRI: FE7870 PERITR I SOOI S b, PTE R RTEARIEI S 18, B AT A A IR
REFHISAAE, FYIRIPIERT =5 RO SRR, RERPRSIE SRR RO T & Fe IR, FFRE S B 2,

JERVEIRI: BIFTE R ETERRBIOE S N AEEIIRDL, AR0k% “BRIXHE” BE.

Em S BREEEREN: fabRR 4R, BN HlE BRI A AR 55RO, PERIGEE, ATk Pk
E, WEEMERR, KEEFLRKL, ERBERPEE, nEREairBEFE, URFRREE S
WAMRZE; [, fEnBdREA AR, REUAMNAR, RBCRIFAUERA] 5E,

AIEEPEIRN: B, NEEEARTERESE R A AT, S TR STHENFFES R OE; HIRk,
Al —FEARRHER R A AT e, AHSCME RnT 5 B rTE M.

(2) AR WL

SHIET DR, REBTATTHAPOEL R, BB RSN R I XS e R,
E N ANSCHON Ber 5T IR S, FEOR B 2EFIESURM, SR Zm RN D> GRIAEMIITHE,
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2018; VFSEHREMIKER, 2020) ; MHETREMS —JrdstaR, RS RRMiRErmot, st
RIBA REBLF IR SrhE XL R IGE AR, 2021  BETEIEAEMN. AR0E, PIEMEEREN,
ASHROMERAZ RN Wi RmE Ak e, R RBAIRAML, Eir, TR, 25 UENR (DT
FIZRHLIE, 2018; #X7F%F, 2020; E#IESF, 2021 , Bk T AR KIS i,

PR PR B AR B AR BUKCr, thiE b s . BRIREMRAEE, Fit, AN
Boy B, Ber RN BOFERIR. By BRI RN R SR R T L R R AR (D), DASE 4 it S ik
R AT BRI B

BT ERIEFERNESR, RAHRIERMEE, WARES (2020) =ZFIatniZiHARENM B, A
JE T A RIEAN) =AM TR, DUHRRENZE; HIR, AXHRERREE WETHS 40—
PedEbn. 5 DGR, 6 DN =HERIV BT LRI AR, RIS IRAR AR 1 R, FiiafetnA R A
HITEE, P8, [ERARRHE; RN, BrafeistroEmfials, BAR RS e,

BT &7%E (2020) RFEbRRHER T o iESE, Z77E N A et 2k —E IE B, SEMER
BRATET e BIA SR B A 75 TE K M Bk i B A A K-, SN 2 77 5 B AN 2B A5 R 45
&K, WG ENABGERETE, BERTERE,

MRS, ARUFARES D =JHEn I R R EBEETA = B R R BT ] (ERARE,
bR 22 TPAER YD, ARV S = AR AT, FER S = AahrinbalE, R R E IR iR
ek kS oy, MNEIZMELE0, 11ZH, HAh, #% (2020) BPRATEFE R RN S G SO TRt

it

K 1 MR IRIEIRMER

—ZRFEhR ZERAERR ZRAERR ZRFENE  fRRE
FEHHENIKF b X ] o BB DO 422 A PP 0.1237 +
B A HX LB RIGHE AR 4L 0.1292 +
TEEENOKF
HX SIS S & 0.1893 +
LGV B AR Xy BB R AL 0.068 +
ELEZH YN AR HEA X AR FERIARORST AT 0.2251 +
ES i NITEIEKFE X5 B L. THENARSS R Al Ml L 0.2647 +

(3) HUmRAE: RAIMRIZDE

KRIFFAIBE AR B MIMRIR T (ED . MRYE Patten (2005) AYRFFZWLA, 1AL NE — MEXS
HERR T REAS 2 LR LA VIR BEIE TR 3 D A2 AR, (EIUE BN VIR EREE T8 B A7 (A S i, &
PRME, B2 W AF A,



MERBAIATHEESCHR, WA (2017, 2019) . TATEESF (2017) . B EMIZHEIT (2019) . #
XXM (2019) o ®XBHSE (2019) . #H3ESE (2020) %5, wJDARELE RS S5IREIAHE RN TR
77 B2 R RIS CR AP AT /M5 1 85, BIaFEZRSE (2020) , BdElE 322 M EATAFRFERER T
FHEFE B SR E TR,

ZEBHE (2019) . HEEE (2019) . BHEZMXNEMA (2019) fERIRETE, RIEEIME —8UEmM
W MEEN], AR CSMAR i FETF TURGE S5 2011-2019 4 EHiARIMRAREAIHESE (R ER
HT B EE R S MR CHYIATS . S TG , 155 5350 A “AR—EE” WIME; %A SR
S, EARAERAEIL Y 0, X TR RN ESE, BEEM 1 ST, [EIRLEE, I, &K
SR PNV AEAE G T TR, IREMENRE R, DA E S MR R R,

(4) AL B i E

T R FEER, BAEIE X (Fan %, 2012; Berman 2%, 2021; Lee, 2021; Francis,
2021) , FFEEETEZEGHES, LRI BEEGEE,

eV R, &5, FERIMIIAMUERINRES USRI, SERCR. NEMEH S EHEE BBRR,
NV R = BRGNS R R 2 5UEEAT; HIR, AREPREBR AL, A RREFEER, B
KEMEZER, RAREZREL A SN FHEEITENRE; $=, RIERROHRY, IMRRAE
NS ERE R ER O TERP R SRR AT RERH T RIS MEAUSR IR TE; AN, Bl — B IR E b
M RS, VHERFEE ATANE, BHRATEUET], RIS RIRIMARR S, BT iR, ASCEE: kgt
ROKF GG AlEE, R e~ 580 eEfEe) B eeR, AGUEEYE~ 280 ; ®lEZR
RE) (EE~ b, HIREE G- 8/v - Bd) ; ®UMERE GEROME, MULmmiiE/so™sd) ; &
WHRHEDKY GERIMMZERILH], M EFR/ERESANE, BRI EMRAR, /815
W) 5 VAT (DR B, RN ZH/FERE VWA ; BEREAGRERRA G2 1,
BN 0) 5 AR GEE TEENN 1, BN 0) .

EXEE, B9, AR R ERE RN VIR =R BN S [ S, Hik, AMXHH
IR IR M 22 1%, EERICEM TSR R AR, N ARG T L 55 1 2R b AL e —— N
AT TSP RE SR R TUER TS, KIHIERG: XM E ENXEGEE) ; MXBUFIREN
HIFRRE AR ) FEY A X BN TR &S SFH) ; X AN ERE (EaEiESESaRD,
BN CHRBEISH X —RHA, R X AT ISEEA TR B AL )

Bja, AR, FEMAREE RN, SOARA PV S SERI N A TR0, TEA AR R
H, ARSCRARAE MO AL TER S, TR R RAR AR T IR,
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s E=1 METTE
Dummy_EI IMRMRBAT N MR R, EAEREMNEATORMRREE, AR 1, SN0
El MR BT R FHCSMAREURFIGTEHR, HIGATENN 1 R T S A B
Dig WA B SEREF (2020) , iéﬂ%"giﬁﬂﬁﬁ’fiiffrﬁtﬂ6@??‘31‘%5‘]7)%&%6}, W
ROA ALK BB, GRS S
Leverage AL EARRES TR, RSB
FA AEIZREN [ BT LR, WIORIEE 587 7 A
Tobin O b E FERQME, MRy B S
Ind WOrE RG], HorEFRUE RS AR
Board A IREEKF HREIAE
AC EHRAR, EHH/IE LS
R&D AL BIET K BRI, SRR S AR ENA
Dummy_Monitoring (| RGN REFE R, iR s s, BN 1, S o
Dummy_State A AR LR, JETEENDY 1, B o
Marketization XA BN
ER H X BN PSRRI IMRIASTATTE ) 480 A HUBURT TAEIR S S8
Pub v T—— TEH IR, ARG R — KA, FHR DA e
FTA B AL

3.2 ks S Tkt B

(D) FEAGEE

Klit, AwFFeisE 2011-2019 AR EFIRARE ERAR, 1ERPIAITTTER, Ed EEP IR LA w]
iR, FFHISTATA 16 BRIFR XA ASREURER T ARG I, 1 2011-2019 £E[IX[R], JyPRIUEREAIEREA]
S, R REARIZ DA IR : $ST, *STHIAR]; LRIBRBIEEAN AR, BB NIERN AF]; B
AMEGHIAT], PURHIREA AR, SEHMAEREEM, HG5] 3051 K Emanl, 18500 4 “lk—F/E” M
TFEA

(2) s 5 mist

P SRR BT 1%F0 99% 3511 WINSORIZE Ab#,  DAIEBRARIm(E A SUESE SRR R#E50,
Horpe VIARIREE, BRI, AR, WSS RRIERRE M CSMAR Bda R AR RS, ey
U FRAIRC R, DO S R AL RO 2 gm0 S R RE R, SR AP 8L Bahiig
AP BELFRALR, B ETHRIERERE, THRIIRSHREMABRBER SR (PE
WG L) BFEREEIE, MREREREEEERIET (PEMSEFEE) (PEMHRIIHEE) | ARMER
BEEAERIE T H R R, X T Rnts, REENE, BNE (TET S tX Tl



XSRS ) ik EErEdE; N TR AN E RIS R A, AHSREHEN CSMAR BdiEF ISR
BIRYIRE,

3.3 Bl 5 SRR

ETHIE OS5I, AXCHE "W R R RIESE” REIEHT R, WE 1 AR,

TRt R
HhilEdE RS MIRRIEE NS
& o B | eummmEEE
Lhﬁﬁﬁ?ﬂ:—‘iﬁ - BRF. AnDELE ‘ EEAARREEE
| Asemsm | ewsmmmm
. emEe BEEARE - Lo FUSSmBA: TEEE -

TR
Al MR kR

B 1R R R — IR R AR Y

BN E KRR, MEAEMERIFAR (3-1, 3-2) @ 4R REE R ARDRIIEIRIE 1; DAHIX IREERL
fill. NI o LRI R &, AL BT o AR, SRIRRRIERE 2, Rig 3 fRik 4,
SCIRALHIR S 5 ARHE b AU R AT 73 41, RIS TERIR 5 FIMRIZ 6, SCELS M4,

)RR DA g A AT ER SR, THR AR AR IR . QR FR, BOERIRI AR HE R, ATk
][] 7 R

Dummy._EI, =a+§3,*Dig; ,+Controls+Fixed effects+€;, (3-1)

EI =a+f3,*Dig; +Controls+Fixed effects+€;, (3-2)

PO, SEUERARZER I

4.1 RS

MRAEFTREERIREAR, TEFEARIE (2011-2019 4F) |, MNFTAIWMERER R, MRS B0 #2228 & AT il
G, SRR 3 Fir.

S5WIAMH—%, HTHABREESNIFNE TEF SN, RS AI RO A&k, Ktk
FIPRER 5 B8 B A PR A T AR X TR B B FEIMRILYE, BIL R Dummy ET W¥E
129 0.038 (FrEiR9 0.191) , #ETEE, EMBENGRME N TR IAREEE A IES L & E],

10
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S RREED ., FEARRZE S DRAE, SEFIFRER 25108 0.003 #1 0.063, W51 S, a2
SIFMAARBEEIE, AR R,

® 3 flRrEgas R

Variable Obs Mean Std. Dev. Min Max
Dummy EI 21622 .038 191 0 1
EI 21622 .003 .063 0 6.674
Dig 21616 239 .204 .019 740
Dummy_Monitoring 21300 141 .348 0 1
Marketization 21622 8.431 1.78 3.59 10.96
R&D 21622 .01 .025 0 129
ER 21622 .065 .02 .032 125
Pub 21622 4.865 332 3.784 5.371
Ind 21610 375 .053 333 571
Board 21612 8.678 1.819 5 15
ROA 21622 .0003 .002 -.016 22
Leverage 21622 428 217 .007 999
Dummy_State 21106 398 49 0 1
AC 21314 .098 .09 .003 7129
Tobin Q 20875 1.995 1.304 .876 9.833
FA 21622 202 .163 .002 706

FEMHIE, AEETRIRTF AL REIER R, NIWRIRE, FE "WML E%——Digfhn
AIPRIETRIZE] 0.204, FE(EH 0.721; [FINF, Dighhntd{EN 0.239, SHAME 0.740 FERAZER, WM
MEELA b E 2 BT B L RN — B R i 1. iR PSS RS B Bk E XU AN -5
IR E A i — P ETE RS (IR EEAR Marketization R —EEIE) o

FEAE A B R, BERE REPAE R T A e e, FREMSIRET IR, 2 14 1% AN
HRTREE AL, EBUF TR E S, SHERTFHXINE P HE 6.5%8 IR, £ EsEHF, /7
TEFR LA, RAKCHRIERE, R&D FROA WIHEIRIEEIEEE, HErRERIRAI L R E)ZE
55 BRODBURNAFERALR, & “RT—E" KERDASh, Baity, RESA, MRS ER RS T IER,
ERTEENE, MM ERLE Ind BB 37.5%, F BEARERZENCN 0.053, BERERAMIEHZ
EE A LIRS R LHNAE] 1/3” RUSREIPEZER, O ERABZ, RATEEREN T e iEEK,
MAEFE Y AL FEF = T7 EUERIRION, X FFAHI T AP Bl il /= e i L PR R B2

4.2 MR M
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MRAEPearson M MAR S, EAZOIEMAIAHEREMNR 4 FoR, WA R, RIS

N

Kt

=X
Ho

Hrr, 78 1%MMERKE T, ik (Dig SeVIMREEE (E) RERFMAIEMR, HXR

Bok

* 4

Pearsonff & Hr4 5R

0.185——HiI & Xt 5 & P REAF AE R BIIEHEE T 18 1%RIMEROK N, BURRIEALH] (ER) 5723 AR
B E (Pub) R2RFEMEMR, MHRXREOX 0.208, ViHH —F Al 68 T ANME RN,

0.185%**

(€) *
1.000
0.208%** 1.000

4.3 FEpEMEVAZER

% p<0.01,

** p<0.05, * p<0.1

ER S H, AXEERKEVREGS SRR (Dummy ED , {FNSRREZZMARIIRA, R
R BNV &, RS (1) SIFEE (2) FIariliaM Logit M Probit B ERIBATIR @ MR K,

x5 FEEFER ()
M (@)
VARIABLES Dummy_ EI Dummy EI
Dig 0.624* 0.298*
(0.373) (0.178)
Dummy_Monitoring 0.805%** 0.416%**
(0.127) (0.0614)
Marketization 0.0243 0.00932
(0.0589) (0.0278)
R&D -3.130 -1.324
(3.012) (1.399)
ER 1.568 0.735
(2.655) (1.252)
Pub 0.0840 0.0665
(0.358) (0.166)
Ind 2.220* 1.204%*
(1.198) (0.578)
Board 0.0831** 0.0457***
(0.0364) (0.0176)
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(6] @
ROA 35.53%%* 16.027%**
(8.893) (4.549)
Leverage 0.302 0.193
(0.336) (0.156)
Dummy_State 0.506%** 0.241%**
(0.146) (0.0689)
AC -1.625 -0.760*
(1.077) (0.444)
Tobin Q -0.2209%** -0.110%**
(0.0714) (0.0305)
FA -0.0557 -0.0132
(0.451) (0.210)
Constant -7.261%%* -3.799%**
(1.727) (0.813)
Year Fixed Effect Yes Yes
Industry Fixed Effect Yes Yes
Observations 17,571 17,571
Pseudo R2 0.2407 0.2413

Robust standard errors in parentheses and cluster at firm level; *** p<0.01, ** p<0.05, * p<0.1

TR P A AT L RN 5, 38 AR T & e A (R I BRI R IR S A R IE VR, JAPR AR 2L
TP ANEE] 0.624 #1 0.298, ITE 10% MM RKE T 23E, 1AL, WAIH Pseudo R2 73578 0.2407
0.2413, BRIFTIREAY 2L & 4H 0 1R e & B — @ IR T

e (D MWIMBIRERES, DVIMREERRS B2 B HNAE SRR A T
FHIEMXRR (1%METEE) . —BIREIRMAT HBE SN, MATaea T IRE RN MERNRE, =
PARIREEIAMRIL T, DA ETEME ). (2) MR NEEHTA H B EBE T, EVIARRERRSH
S ERILA], EEMBL, B RIRE IR SCER, XSRS T R AR R SRR e
1. BIMEEL ARAININGREE, 7T DAA R EBRE ARSI AT N (Jensen and Murphy,
2010; #IMESE, 2021) , (EHREBEASI SRR, J5FH N EWIMREEERATURFREMY B, (2 E
BREATHARE, XSRS (2020) WARWAHE -2 (3) REEIVARKEE)FEREQE 5 IR
WORE N, 4T LA, BARGRBEE IR, & EE KRS TR 5 SR B3~
gk WSS RE, PREOR R ATREER Z IMRIGE R, (4) D AU R R 2 N PR R 0% DR SR ™ AR
i, Hrp, EAEMWABEEEZHR5E. BUGEN, HEZREZBCRILE, HEXBEAEEMELZ
S RKE.
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x 6 FHERFSERDM (5)

Q) )
VARIABLES EI EI
Dig 0.011** 0.00121**
(0.005) (0.000581)
Dummy Monitoring 0.006** 0.00626
(0.003) (0.00424)
Marketization -0.0008*** -0.00150%**
(0.0003) (0.000618)
R&D -0.107** -0.121%**
(0.043) (0.0470)
ER 0.04** 0.0338
(0.019) (0.0217)
Pub 0.005%** -0.0105
(0.002) (0.0104)
Ind 0.036* 0.0783
(0.021) (0.0552)
Board 0.0002 0.000667
(0.0003) (0.00118)
ROA4 0.156 0.0185
(0.125) (0.0495)
Leverage -0.002 -0.00660
(0.004) (0.00443)
Dummy_State 0.003%** -0.00171*
(0.001) (0.000941)
AC 0.004 -0.00319
(0.004) (0.00332)
Tobin Q -0.0006%*** -6.73e-05
(0.0001) (0.000111)
FA 0.011%** -0.00157
(0.004) (0.00752)
Constant -0.037%* 0.0356
(0.015) (0.03006)
Year Fixed Effect Yes Yes
Industry Fixed Effect Yes No
Firm Fixed Effect No Yes
Observations 19,236 19,066
R2 0.029 0.144

Robust standard errors in parentheses and cluster at firm level; *** p<0.01, ** p<0.05, * p<0.1
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R 6, DUBIAMRIZEEHN (ED NP a, MARAREI T, IR EEE TR e A
NIRRT A A B ARSI RE . R R MR AT LB RO e, R BB ek R 5 Lk IR R 12
PR R R AE SOOI R K N B bR R RN — i, AR AU CRIR BTN 1.1% 8, R
HllAE O A B E RN e, S5 RRRRR . Ok 1 RIS EIRIE,

FEEHIEEAN, BUVIARREBENS B RSN E R RN I EF ], U
i, RKREN SN EREMRK, RN, AFRAH: (D & EME TS EHERES SV R R
MEZMARR Q%HERKF) |, T RIMA ST 724, MNIMRIRBEATREGFAE “Frii” o (2)
BT E R ERITR R R SRR BB E R AXR (GUWERKT) o MEERVITZRANEZ,
VAR =48 HoR S 2 R A OSBRI SR BT 23R, I IFSKATR AR IR 75 Fe R, AT R AR S A A
FIRIARKT. (3) BUNFHREMS] (ER) . AMNEIEE (Pub) 95 ENVIAMRIZTRIEMR, &5
5% 1%0MER T .35,

4.4 HlIKIREs R

ASCHE— B WNIREERLA, A AR UEE AN B AR R =75 AT LA R, EARSE SRR, SR
TR FEREDSIE IS IE i BUR I B R BOR 23 AR BRI B B e 2 W R] 70 BEOR HE Bl £ MV R PRI R o

(1) FREERLHIRE

NIRUEMRRL 2, 75290 UESR T 805 (b & RN (7] JB8 T 4t X2 1T A BB A ARl R AT 100 0 8 ) A
TP E O T LR, NEE TR MRS RS TR, B, AX
FEFEHI DR T A AR AR R, i EERA B E (SR DUREERE, R
SEPEREOLS, HEATREIER L,

WRIEEAEE R, ERHIEDRAT W EERN G, ERRASEGIAE, SR et &R R
BEREEH GWMERKTET) ; MIEMEMGIL, f5br Dig WILFRRECH 0.016 7 HABE, M
JE#, MERIAREEMR, RMEN 8.9%, AHELFIIMRES ., XRNAERIABMBIL, WEHEHN T,
ISP 398 TR ) B A 2 e X BURF A B M IO B A TS N B T FE R RS MU AL, A By XN 6 ) i,
BURHAITEORIISE WIEE R, A S AIMRBHEES ., IR, AR i & & TR, M
M- B A SR I B RO AN RIS PSS IE,

BB A X B TR R, BB AR POER, VBUR PRSI AR “MKRE” © LIy, fEHE,
AR EE R S Y BT BB A e e RS E. BREMCRR R ROIR T, BUNRNEd 2 B4 25
TR A E BT 2RI E, B0 RBUR RIS B AR FRAI IR, 36 G BURF M B SR b 352
HUT R, SHIBUN ATES S8 BT 1%, ANPRIRTTEASE & BRSNS A, R EdEIs
BRI AR,
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& 7 HUHIEEE R — PR RE
(DIRMLHIZE ()R
VARIABLES EI EI
Dig 0.004** 0.016
(0.002) (0.01)
Dummy_Monitoring 0.003%** 0.007*
(0.001) (0.004)
Marketization -0.001*** -0.001
(0.0002) (0.001)
R&D -0.044*** -0.154%*
0.012) (0.077)
ER 0.035 0.064*
(0.025) (0.033)
Pub 0.003** 0.01**
(0.001) (0.005)
Ind 0.002 0.083*
(0.004) (0.05)
Board -5.56e-05 0.001
(0.0002) (0.001)
ROA 0.04 1.735
(0.05) (1.146)
Leverage 0.004*** -0.006
(0.001) (0.008)
Dummy_State 0.0009 0.004%**
(0.001) (0.001)
AC 0.008 -0.002
(0.005) (0.005)
Tobin Q -0.001*** -0.001***
(0.0001) (0.0003)
FA 0.008*** 0.015%
(0.002) (0.008)
Constant -0.012* -0.089%*
(0.006) (0.043)
Year Fixed Effect Yes Yes
Industry Fixed Effect Yes Yes
Observations 9,575 9,655
R2 0.089 0.041

Robust standard errors in parentheses and cluster at city level; *** p<0.01, ** p<0.05, * p<0.1

(2) ARG IRE
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BT ARG B R ERN AR TR, ERREHT, Ml SRR T B A B e
BOER; EssiE AT, ZOERAHE, XU 6 MG BAERIRIERE R A RS SRR
Ho

(3) BURFFREERLHIS 23 AR FASE i B HAME

P HEERER, YIRS RLHIEARAE 2 RS TERR N, 805 5 Froxt 10 M A PR B3 1 52 Wil £
B, XU ARMEE IR BUFHI A, FH5 BUN IS E TE B RN

4.5 FptEkR gt R

FESR T B & R R IR IR R i A2 b, KRR E B E R AR EReR. RIEEA
i, MHRRIEIAEERWER 8 Fim,

(D) kR 5

nEk 8 RIMFIATR, MRAEENL BT MR FRAT AR AL O/, R N KRR R/ IR A . HorRsg (D)
IR, 8 (2) FI/MIBEH, —EHEEREERT). TURBEETHAERFAEER

TERRUARL R, IR B R RIIERR Dig M ARMEVIMRIZE IR £7 (RECH 0.019 FH1E 5%1H
RACE T EE, BWREMRT TR R T s R ANEAR IR T, B RIAE TR R AR LA AR
FEMHITE RO PSRRI, TR, MM REBOCIE NATTE IE RSB XA E#, DR RE
IEfRI% 5.

EEETENZ, HN/NIEEH Dig 2%05-0.0004: AR REZ BT/ M LA Sk = 78
TR RS SRR T (BRFE5F, 2022) |, M 80T (052 e SR B PS5 5 M 9 205, (o8 JHL 7= A s g 0 1Y
TG BEEAAT N, SRR TIEEES,. BTN RS, R F LR IES I I =

(2) b A E R
sk 8 WEMSIFTR, MAEENRER, X hEGHNEERH: Koz (3) JINEARBIA,
% (4 FINIEER A,

* 8 FEBUEAHTRIMELE R

(HRKUREA QYMIUEA GEEH @AFEHH
VARIABLES EI EI EI EI
Dig 0.019%** -0.0004 0.021* 0.001
(0.009) (0.0003) (0.012) (0.001)
Dummy_Monitoring 0.007 0.001%%** 0.01%* 0.002%**
(0.004) (0.0003) (0.006) (0.001)
Marketization -0.001** -3.84e-05 -0.002%* -0.0003*
(0.0006) (3.90e-05) (0.0007) (0.0002)
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(D) KHEH QyMIE B)EHH @IFEEH

R&D -0.166** -0.006*** -0.22%* -0.016%**
(0.08) (0.002) (0.111) (0.005)
ER 0.075%* -0.0006 0.078* -0.002
(0.04) (0.002) (0.041) (0.007)
Pub 0.008%** -9.47e-05 0.009*** 0.001
(0.004) (0.0004) (0.003) (0.001)
Ind 0.06 -0.0001 0.078 0.0004
(0.039) (0.0008) (0.049) (0.004)
Board 2.94e-05 -3.54e-05 -8.56¢-06 5.37¢-05
(0.0004) (2.33¢-05) (0.001) (0.0002)
ROA 3.462%* 0.008 1.636 0.043
(1.739) (0.007) (1.474) (0.039)
Leverage -0.004 0.0002 -0.005 0.002%**
(0.008) (0.0003) (0.009) (0.0008)
Dummy_State 0.003%** 7.20e-05 -
(0.001) (0.0001)
AC 0.011 0.001*** 0.01 0.001
(0.009) (0.001) (0.01) (0.001)
Tobin Q -0.002** -0.0001%** -0.001%** -0.0002%***
(0.0007) (2.73e-05) (0.001) (5.57e-05)
FA 0.015%* 0.001%** 0.014* 0.004***
(0.007) (0.001) (0.008) (0.002)
Constant -0.058%* 0.001 -0.062%** -0.001
(0.027) (0.002) (0.023) (0.003)
Year Fixed Effect Yes Yes Yes Yes
Industry Fixed Effect Yes Yes Yes Yes
Observations 9,725 9,507 7,566 11,667
R2 0.034 0.084 0.039 0.079

Robust standard errors in parentheses and cluster at firm level; *** p<0.01, ** p<0.05, * p<0.1

R B [ 65 RO AT IR 22 5 42 it 7 gk, fEIREA A, WMir L RIEIR Dig XA
R ERRIR BT ET FREON 0.001 BN, mERAEWAH, HNVRBEN 0.021 FF1E 10%HEHRKF
NRE, MEATE, EENGUEXMATFE XY ENEE, P EGREIERE 6.

MNTRIESERER, SHETAHEXE (B, 2019) , AR MRENFEERIBIR R ZE R
BURESR, MEANRMNTEENBERES:, HEMGR TEBZER, STEIRSREEN T E i E
HA DAWe BLBORF B AR,  FRARIBUNEISE TAEPRIBR IR, BORBIR, miE&E B A ERHNAEFRREES, H
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SHAIT N R 2T 2 E, BHASSEMEZBAE, R ER, RSB EORBRE A E 0 H
PMRIZ VT HIIL PR AT BEAS B
4.6 NAEMSREMRREER
NEFNEERIENERER, A SURUCRHIBIBRINE N R Z FAEREA, T [ AR Bt
R i, Bl 2 DR H R N TRZRRREITA, SR BRIk 8 ek R I AR
FRRAREIEE NIE, WHASODATIE B AR EMN,

B, N

5.1 WIFREERSTIE

ARSI FER IR, R B R e R AR AR S BRI BT, Hog s 2 E =S $271
BUR PR SERLHI AT RCR, a2 RS I B ARAEEBUR 5 A R RITG R, St BoR, I ERAER
AU AR NP ANE A N A s D B

BRGSO R RE S HESI A T 45 LR, REIE I MU AR M B AR R (et Ak E
@iaH, NTBUNME, MUASEERTRETFEMARSERE;, FTEUmE, MEEIMEEEEEED
AN ESGIEBEAIK 152 4 /12 AT RIS ALIE,,

5.2 EEWIFITIMR

ASCH) TR EZAMAE =TT 58—, RIRT BT RAAR IR AMEL, R T8
2 S AR CIRHR X GUR; =, MBUMRLEL AREE N = B AR RS L& R 1E AL
B=, AL TR A RIS R KPR AL T S5 IR,

SE R
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HERMEHETEIGREANA TGS, =UiMERT. AZTEMERR=8£EWEFE, BEMNEEER
B AR AMESHELE. BIWESERRARATE. BEEVEHENG. TE~HRSIEFE
#, AIRIMMESIF. EHEMS KBRRENNERH, X REAFIEWHHREETEL L ESRE
TEILSBEIHER,
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Research on the "Three-Dimensional Empowerment" Path for Youth
Entrepreneurship in Traditional Manufacturing under the Background of
Digital-Real Integration: A Case Study of Foshan

Jiawei Huang" Yuzhu Huang’Ziqi Huang’ Yaotong He'

(“Neusoft Institute Guangdong, Foshan, Guangdong, China, 528225 “Heshui Primary School Genghe Town
Gaoming District, Foshan, Guangdong, China, 528524 3Shaping Subdistrict Office, Heshan, Guangdong, China,
529700 *South China Agricultural University, Guangzhou, Guangdong, China, 510642)

Abstract : The deep integration of digital and real economies (digital-real integration) is profoundly reshaping the
production logic and industrial ecology of traditional manufacturing, while also presenting new opportunities
and challenges for youth innovation and entrepreneurship. Focusing on the traditional manufacturing industry
in Foshan, this paper draws on entrepreneurial ecosystem theory and the core spirit of the technology
acceptance model to propose a three-dimensional empowerment framework consisting of "technology
contextualization - industrial collaboration - talent echelon construction." The study argues that young
entrepreneurs face three structural contradictions in the process of digital-real integration: high barriers to
technology application, poor industrial collaboration, and structural talent shortages. There is an urgent need
to shift from one-dimensional resource support to systemic ecological empowerment. By establishing
intelligent technology trial platforms, building industrial chain docking mechanisms, and improving the
industry-education integration training system, the coordinated advancement of value guidance, capability
building, and practical expansion can be achieved. This paper provides a theoretical reference and practical

ideas for optimizing the youth entrepreneurship ecosystem in traditional manufacturing cities.

Keywords : Digital-real Integration; Traditional Manufacturing; Youth Innovation and Entrepreneurship;

Three-dimensional Empowerment; Foshan
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515

2026 tF2"+ LA "MRDT R 2 4, 2 E WSS oS b SIS IR S i SR 55,
HlE AR T BB LT LR RAERR T 18], T ATHE AR, A T INEE g N AE R T, Bems
AR e AL Gei B ORI, HEUE S SRR R[] by RRIHIE L EH, BMA%
BRI LEE S e RA LR, (HAERGHLEIE RS, HEONENS 5 RES IR ABE, A5
BB ST R MEGHIE L EQNL AR, W =ZEMAE" A RIT R IR T,

—. BLMEERTERFE WS ELIEIERIIR

(—) BARRAIIME: K “ITR” B “BA” MR

LSRG IRHI 73 AT

4T, ANTERE. TAEEM, Berar SR EB S ARG N A5, AT, & A A,
LAARIEER RATE AR AW, E2EEEerEBmas, BARRIh:

B, BRSNS FTERMEE, KRR ARIRRORTT RZmmM Edlk, R EMEERT. /R
8%, MELUHE/NIANEEN “/MRR” BTSSR, B EA 7140 AL Tk AP S 78OS (R (o b
70%) [2], (HIXEEEAUSIE T RE PSR, AL R8I B BEARIRBERIE Ty A PR A

F2, WHRIENIHIEYR, FEANEEERAT AT, RZRARRIEER AT IHRRE, (PEEER]
WERHES HEEHBNEESIR) TR, HEANEFREM DA G EEE M 2020 48[ 37.4%ZE 7+ 2025 4
[ 55.1% [3], AFIERUEREE S, TR M EXER SRR AT - &,

F=, XNRIFMAEEI AR, WIOIHI SR = LR R, M SOE R ER I LifkiE, S 31,
TEHE R HE DU AW, [ —RIFEaRAA, FAEANLER “WRe”  (Fiiedrae) HeRTHER QRHE, AfEKP
FEER, X PO TRARRR AR B S 1R SE.

X NSERA B EOR AT 5 0NN Z ) “SiSia” o SRR ZGE R L, MR R ITEPN]
A, TREAEZERAER, FRESRIEVIH], X —ALHE S A SR A TR,

(2) Pl ERE: K “BR” B “RE7 BIAEMR

RGHENL AT RS, 0 Tl RS F/heb 2 RTFEREE AR S AR SN AR, FEQNERE
RIGHTBIFLIERTTSR,  JHE DAE N BR ML BER PME R 45

— 75, RN EE % 25 SN RERRE MERIIBUE, (EHA RO H A RHEESE, MW RE/RR 2 M1
e 10 DTACH=LEERE, R TENSE “BEE” ML b N RE 4], Bk gL 1H
FEISEREA SN R R RIT, SN OIME B AT TR o
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Research on Digital Competency Cultivation Strategies for Pre-school
Teacher Education Students in the Context of Digital Education
Zhiyue Pang

(Huaibei Institute of Technology, Huaibei, Anhui, China, 235000)

Abstract: Digitalization of education is a crucial direction for promoting high-quality educational development and also
serves as a significant backdrop for teacher education reform. Pre-school teacher trainees are a vital source of
future kindergarten teachers, and their digital competency level directly impacts the practical quality of the
digital transformation of preschool education. Based on the context of digitalization of education, this paper,
after reviewing the connotation of digital competency and the training requirements for pre-school teacher
trainees, analyzes the practical dilemmas in cultivating digital competency among pre-school teacher trainees.
It proposes systematic training strategies from aspects such as reconstructing training objectives, optimizing
the curriculum system, transforming teaching methods, constructing practical platforms, improving evaluation
mechanisms, and collaborating within the teacher education community, thereby enhancing the professional

capabilities of future pre-school teachers to adapt to the digital education ecosystem.

Keywords: Digitalization of Education; Pre-service Teacher Education Students; Digital Competency
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The Trust Monetization Path of E-commerce Streamers from the
Perspective of Social Capital Theory: A Comparative Study Based on
Chinese and Overseas Dual Cases

Jielan Liu' Meng Lin'
(‘Guangzhou Institute of Science and Technology, Guangzhou, Guangdong, China, 510540)

Abstract: Drawing on social capital theory, this study investigates the core question of how e-commerce streamers
convert fan trust into commercial returns, addressing the lack of a unified theoretical framework and a China
—overseas comparative perspective in existing research. Employing a dual-case comparative approach, the
study selects "Xiaoyangge" from China and "Kylie Jenner" from the United States as typical cases, and
constructs a three-dimensional analytical framework of "trust—network—norm." Integrating various platform
data, it conducts an in-depth comparison of the two streamers' social capital accumulation and trust
monetization mechanisms. The findings reveal that the commercial monetization of e-commerce streamers is
essentially a process of social capital transformation, following a three-dimensional synergistic logic. The
Chinese model is centered on emotional trust, strong-tie networks, and emotional reciprocity norms, whereas
the overseas model is centered on cognitive trust, weak-tie networks, and identity reciprocity norms.
Branding transformation serves as a critical pathway for achieving long-term social capital accumulation.
The innovation of this study lies in proposing four conditional theoretical propositions —for instance, "the
stronger the platform's interactivity, the more pronounced the effect of emotional trust on immediate sales
conversion" — thereby elevating descriptive generalization to explanatory theoretical judgment. It is
recommended that content creators cultivate a long-term operational mindset, that e-commerce enterprises
incorporate streamers' social capital into brand asset management, and that universities integrate relevant

theories into e-commerce talent training programs.

Keywords: Social Capital; E-commerce Streamer; Trust Monetization; Live-streaming E-commerce; Case Study;

China-overseas Comparison
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The Validity Crisis and Reconstruction Paths of College English Teaching

Embedded with Generative Al
Shengjie Gao

(Huaibei Institute of Technology, Huaibei, Anhui, China, 235000)

Abstract: The extensive application of Generative Artificial Intelligence (GenAl) is bringing profound transformations
to the curriculum order and instructional paradigms of College English. Drawing upon first-hand materials
obtained through classroom observations, in-class micro-tests, and qualitative analysis of assignment texts,
this study investigates the systemic teaching validity crises triggered by the comprehensive embedding of
GenAl into the private undergraduate foreign language context. These crises primarily manifest as the
inauthenticity of assignments, the absence of language output, and the erosion of evaluation mechanisms. The
findings indicate that highly accessible Al tools have induced pervasive “cognitive offloading” behaviors
among students, leading to a substantial loss of the diagnostic and educational functions inherent in
traditional academic evaluation. Grounded in the Output Hypothesis and the philosophy of Outcome-Based
Education (OBE), this paper proposes a four-dimensional optimization framework: the contextualized
reconstruction of assignment design, a process-oriented shift in academic evaluation, differentiated classroom
interventions based on disciplinary attributes, and the institutionalization of governance norms, thereby

providing practical references for pedagogical governance in the intelligent era.

Keywords: Generative Artificial Intelligence; College English Teaching; Outcome-Based Education (OBE); Cognitive

Offloading; Formative Assessment; Private Colleges and Universities
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EA RIPARHE S I SOIERTE R AL

SR, ZWLBCR R m R RE B = S ORI B SL B G 5 | IEERIP B, MERIZH R TR AE(E
NEERRAOIRS IR EIERZ 3], FIMKN RS DN SR E T RIEERRRRFMII4], X—RIITH
BB A POV HEORAE @5 08 IR s R R A TR 1l AR A, thoh —ZeIMEZ0N S 88 RERH A BT BE
TR TATEh T AL,

BT, AR URDAFVAHIMEZCE—LIET 116 SRV EA NN &, i 2 HIRSME AR
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Research on the Integration Practice of On-campus Position Construction
and Off-campus Extension Service of Artificial Intelligence Science

Abstract.

Keywords :

Popularization Base in Primary and Secondary Schools
Guo Zeng

(Xiyao Yuexi School, Yunfu, Guangdong, China, 527200)

Artificial intelligence (AI) science popularization education is an important approach to cultivating teenagers'
digital literacy and technological innovation capabilities. Taking the "Artificial Intelligence Science
Popularization Activity Base Construction" project undertaken by Xiyao Yuexi School in Luoding City as a
case study, this paper systematically elaborates on the implementation path and effectiveness of the school's
exploration of the integrated practice model of "on-campus position construction—off-campus extension
service". The research unfolds along three main lines: on-campus position construction with the Al science
popularization classroom as the core carrier; connotation enhancement supported by curriculum development
and teacher training; and off-campus extension service system with multiple channels such as
museum-school cooperation, school-enterprise linkage, and science popularization entering communities as
tentacles. Practice has shown that the "3F+2D" integration model can effectively break through the resource
bottleneck of Al science popularization in underdeveloped areas, providing a replicable practical paradigm

for similar schools.

Artificial Intelligence Science Popularization Education; Base Construction; On-campus Position;

Off-campus Extension; Integration Practice; Primary and Secondary Schools
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Research on the Theoretical and Practical Application of blank space
aesthetics in Dance Creation
Zhiru Zhou' Shihui Chang'

(‘Guangzhou Institute of Science and Technology, Guangzhou, Guangdong, China, 510540)

Abstract: As a pivotal category in classical Chinese aesthetics,liubai (blank-space) aesthetics is philosophically anchored
in the Daoist tenet of the reciprocal emergence of being and non-being, the Confucian discourse on literary
ornament and intrinsic substance, and the Chan Buddhist wisdom of sunyata (emptiness). It has evolved into
an entrenched aesthetic tradition spanning painting, calligraphy, and landscape garden design. In
choreographic composition, blank space aesthetic is far more than mere pause or omission of movement.
Instead, it shapes a semantic realm of dance-in-non-dance through the containment of bodily gestures, the
etherealization of temporal-spatial dimensions, and the modulation of kinetic tension between restraint and
release.On the basis of sorting out the philosophical origins and aesthetic connotations of blank space
aesthetic, this paper integrates Eastern and Western choreographic practices to distill two core expressive
approaches: a subtractive system that attains plenitude through simplification, and a virtual-real strategy
enabling the symbiosis of artistic implication. It further investigates the aesthetic value of blankness in
artistic conception construction, emotional intensification, and the reconfiguration of the performer-audience
relationship.This study argues that the operative mechanism of blankness in dance lies in the dual coupling of
subtraction and the interplay between virtuality and reality. Subtraction creates a generative space for
interpretive meaning via restrained bodily movement, while the mutual generation of the virtual and the real
transforms such space into an artistic conception framework co-constructable by the audience. This research

intends to furnish a theoretical reference for contemporary Chinese dance creation.

Keywords: Blank Space; Dance Creation; Practical Application; Artistic Conception; Audience-performer Relationship
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Designand Applicationofthe "Four-Prediction" Linkage Mechanism for
Water Resourcesina Certain Arid Region

Lizhang Fu
(CEC GienTech Technology Co.,Ltd., Chengdu, Sichuan,China, 610037)

Abstract: The transitional zone between arid and semi-arid regions in Northwest China is characterized by sudden and
intense rainstorm-induced floods. However, the "Forecast-Early Warning-Rehearsal-Plan" ("Four-Pre" )
functions in traditional water resources management systems are loosely coupled, resulting in delayed flood
response and low decision-making efficiency. To address this issue, this paper takes a typical arid region
irrigation district as the study area and designs and implements a digital twin water resources management
system centered on the closed-loop coordination of "Forecast-Early Warning-Rehearsal." First, a nowcasting
ensemble forecasting model integrated with real-time dynamic correction was constructed, extending the
forecast lead time to 72 hours. Subsequently, a multi-level dynamic early warning rule base coupling "water
level-discharge" relationships with forecasting results was defined, transforming passive alarming into
proactive prediction. Furthermore, interactive flood evolution rehearsal and plan visualization matching were
realized within a three-dimensional digital twin scenario. Retrospective validation based on measured data
from two key flood control reservoirs in the study area during the flood seasons of 2023-2025 demonstrates
that, compared with the original manual experience-based mode, the proposed method extends the average
early warning lead time from 11.2 hours to 64.5 hours, improves the early warning accuracy from 80% to
96%, and reduces plan rehearsal and adjustment time from approximately 1.5 hours to within 5 minutes. The
Nash-Sutcliffe efficiency coefficient remains above 0.70 across different forecast lead times. This system
provides a feasible and efficient technical paradigm for the construction of "Four-Pre" systems in similar arid

region water engineering projects.

Keywords: Digital Twin; Water Resources Management; "Four-Pre" Coordination; Dynamic Early Warning; Flood

Forecasting; Arid Region
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Analysis of the Artistic Language Innovation and Aesthetic Value in the
Dance Drama "The Eternal Wave"

Shihui Chang' Zhiru Zhou'
(‘Guangzhou Institute of Science and Technology, Guangzhou, Guangdong, China, 510540)

Abstract: This paper takes the dance drama The Eternal Wave as the research object. Based on the contemporary context
of inheriting red culture and the innovative development of dance drama art in the new era, it systematically
explores the innovative paths of artistic language of the work from three dimensions: dance vocabulary,
music and sound effects, and stage art, and interprets its triple value connotations of formal aesthetics,
emotional aesthetics and cultural aesthetics. Based on the real deeds of Li Bai, a hero on the hidden front, the
dance drama constructs a stage space with both historical texture and modern aesthetics through the
coordinated construction of multimedia technology and stage lighting, breaks through the stylized and
preaching limitations of traditional red-themed works, replaces grand narrative with delicate physical
narration, and shapes heroic images with rich life texture and humanistic warmth. The study finds that the
work has achieved multiple breakthroughs in artistic language: dance vocabulary integrates classical dance
rhythm and modern expression, transforming professional actions and daily actions into narrative body
language; music and sound effects are upgraded from accompaniment functions to independent narrative
elements, strengthening dramatic tension with sound effects; stage art realizes conception construction with
minimalist space and metaphorical lighting. In terms of aesthetic value, the work constructs a new paradigm
of red dance drama through formal innovation, achieves aesthetic resonance between individual emotions and
collective memory through humanistic expression, and promotes the contemporary communication and youth
inheritance of red culture through artistic transformation. While adhering to the core of the red spirit, the
drama activates the contemporary vitality of classic texts with systematic artistic innovation, and achieves a
high degree of unity of ideology and artistry. This study not only provides a clearer theoretical perspective for
the interpretation of The Eternal Wave, but also provides valuable academic ideas and practical paradigms for
the creative practice of revolutionary historical-themed dance dramas and the contemporary inheritance of

red culture in the new era.

Keywords: Aesthetic Value; Artistic Language Innovation; Dance Drama The Eternal Wave; Cultural Communication
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