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The impact of urban digital development on corporate environmental
performance: from the perspective of innovations in development factors
Zhang Lipai! Wang Jihan®*

(*Department of Strategic Research and Talent Services
Shenzhen Center for Science and Technology Innovation Strategy Research 518000,

ZUniversity of Sydney Business School 2006)

Abstract: Previous studies mainly focused on the impact of digital development on corporate economic performance, but
paid less attention to its potential impact on corporate environmental performance. From the perspective of
traditional factor replacement and innovation, this paper studies the impact path of urban digital development
on corporate environmental performance. The research finds that the macro digital trend can profoundly affect
the local industrial structure, form and organization mode, shape the new economic operation mode and form
a "legal constraint” on the development environment of local enterprises. Driven by "norms, imitation,
assimilation" and other forces, local enterprises accelerate the digital transformation work in production,
manufacturing, operation and other links. Digital technology itself has the characteristics of "green". Through
the use of digital technology elements, each link can realize energy saving and emission reduction from the
source and process, and improve the environmental performance of enterprises, so as to comply with the
requirements of environmental regulations and the trend of green transformation of the industry. Through a
series of endogeneity and robustness tests, the above conclusions still hold true.

Keywords: Hundred Counties, Thousand Towns, Ten Thousand Villages High-Quality Development Project; Sci-Tech

Innovation Competitions; Rural Revitalization; University-Local Collaboration; Party Building Leadership
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B BT — BT EORIT TZisFH AR “BerhE” BIRIRA,  “BEHL” CRERA L S ET, H
o, BFERSEREMATLSIIRER S, JTFEHBL B ™ 1 Bl @5, s 7
ARG, AR B SEFSRUIHRR, WREVRARE, EiaeE, B
SRk, HYRPHRA, FREESHEFERNE (FEF, 2017) .

B A ASHIREIE D 2 B AT T2 M, ORI A BB R LIRS SRR N B A E PP TR,
HAEh ESG MBS EEHME 7, KRB ARSI, TETE B EOR U4 & R R ATE A RE T2
LR, AGgRAA s Rk, SEECK, MR EE 0 e RE S ERTHAE, B ISR,
(HIVE RIS R AT TR, REHE, BahiR e B BoRTEMIAE I AR A B R AR AL BORIFFISL
7, 2021) , TIMFMERIZEACHE M, WEIRTTATEB A R BE S ARG B £ AT (R, AT
BRTIAE N =

AP FERE 4G XA T AR P A PR AT A b J T ) B A P S5 A X R A 2 S el =5 il
AR, RS e REARAE T PSRBT REIR . CEAHSRHLRI AR E AT RE R, MU, AT LS

PE, B BE R BRI X RS ALRIHR FTREXT AL A S B T e . I, ABFTRAEIE BIE A I SRR 53k

—. X#E&GR
(—) MMEBAIXFRR
LA SESRL AT LR i
1.1 AV RSN IRERIA

v fEAE g R, ATRER A A S o ERVIRETAHA R, BUP R IR BN RETRRE, XL
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HEWEHEMA RPN B IABHEEE AL (Matsumura %, 2014) . EiE 90 4K, DARBESUIHIE
AR, ATEREVERSEHE R RRCR, R TRERHERI S 12 (Russo and Fotus, 1997) .
BEE 2R URANR, IREBOY B SRS RG], (E 0155 S & A L AEIB SR M 55 ST RN,
WNRTE H RIS FAREME I CRREARRE R T, RIS SE I e i RIFIRRESL,

EA SRR IR S NI T : T35 R SIMEUR . B0, W55 R 7T AN IR 55 558 3R
SBIEAEE R AR RIS, (ENE B S A SR AR B sl Al ™ 2 —E 45T 2aE (Waddock and
Graves, 1997) . [litt, IS5 ESURATHION NI SISO ZE 0, AABL R NVIE IS EPR Ukt H 55 70T
PSR S5 (Matsumura 5§, 2014; AR5, 2017) o BI40, RATHMRS S REOBUIE, @I IR
RRNEMTIT K ER (Stanwick, 1998; Melnyk, 2004; #f#l, 2017) . Hix, MR MVIBEEER
SR TR A LSS S AR A T R B AR, DARCHOR ANIR A A5 5 B IR B YIRS MR (R SR MR
WIS RRA KA, LIRS RRSRUAR, FREEE R BT AR IENEE, BIASEEMIT
B EEHIHR S HES 2R, BoddHERSE (Melnyk, 2004; fINNMGSE, 2011; S, 2023) .

1.2 VISR IR ZRE

AV SEOEA DUR ZEAFE: SN, TR I,

B, IRSURRE R UIMRETE A SWEKY, BAESNTIER MR, SR (5 fits
ERER] (BRA) HEAAEZEARBEARIRAN; FalREGRe, HAEEE) ke — & E N —E
Wb, AURBESEIMHICACH) “IE51" (T4, 2018) . BEE —RIGINRIENERLAHE R E XL, ol
SR AT PR RSN B RIS BB 57 RPN SRCE A T AER L SR G E R R, IRBTE
MONT G, IERERINESER R .

HiR, TTAERBAE R INESROF IR R % e HEERETNLSS, IAREE RO DA th DAGE — A9 S
PritaE, HEWAER, HESEIRTRRIEEROVEE GREFRIEF, 2011; Mielnikand Goldemberg,

2014; BEEGEE, 2017) .
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Bia, KEWEARBIE RTINS SR0E — MEEBIE R, TEARE P REUMEZE L, g ik

By
il

. O, ST ERRT X E 2T, HEARTHINESECN X K B FIZ T A 2 I,

A\

JuE

TR TR TR S50 S ARG E R RN PG (XIS, 2009; HARIRZ, 2012) ; T B2 AT HF
BN SRGENEH, FATRZ, fERNBICENLSM AR, SR R B R,

1.3 IR RS £5R

INRSRUR NIMRIG B & B bR, REEIMREE 2GR GROKESE, 2020) . HE(FRATER
BESIITEE  R, HERBERAR B 7, ARG ITIIE S5HEE L,

L3.1 fE5AWRZME: 2005 4, EREEGHA (RAIFBATHIENEARIER) , 18/ 17 TdEirx ik
INBEAT A TER A PR, PG, . 3. 4. BAMEamh A6,

132 fEHRS BRIZM : 1982 4, ESS ik (EWCHES B 1TIME) , BRIGREAIHIG T ANET 5 E;
2003 4, ESBENR (HES SRAEIEE G | sz 7 HES SR IRERAHES TR W E B 2007
£ 2011 F, EFRIMREREEHE HHS RERTIEEEMNE) |, TERNEHES SRAERAT RIEIN, IR T3
E xR E m M AHES EdE s (48, 2019) ; BT HESBEIEKA 28 A RAEHATE g, 15
IKEE) EATANASLTERE, AL, BN P BAR — E BRI, BURFESR R R RIS IS R, 18
2011 4ERNL 7 MRHECZ IR IS EBFHARIZH, T 2021 EEs2ERdR L2515, KS8ES
ARG B IEAER, BAMSHEIRHSRER AR, 2012)

HAMEZEARR, OA X EEES BURHES ZRIK, N TR AEIRESROTS 77 5. #l,
Klassen and McLaughlin (1996) PAMEERISHPRBEALHIKE RIRB G0N, SRR (2011) PR
SZRVPRIEAL TIRIAL ST B AR RS, 1T NANTIEES BRI, SR E N AR B RER T 5
FENVIAEIGBESENS, (R HEFRISTSCHIWRI RIS, B DA BIR P 7T IR AR — R RRRYE, AR, (2012) |
FKIKESE (2020) WL HES SORMIFERAV MRS, IXRh AN BAREIE, X S, HEIRE” R

1T 7 SEMEdE sk, SR ENEEE AT DAMRR A L ABE AR A R, R RESH N MR b S (M PR 5 55
)



EERSIF SRS | Journal of Transdisciplinary Innovation and Integration

Ao

SRE ER B AN RTTE, A SCRIERHES SR IR S RBEE R,

2. HIX AR A R MRS IR N 7R

XTI BB A R NV RS STIAI REIRALR, BUA B SCRSCREE R/D (HREE B R IRIR A,
DR N TR REF MR S S A S S HETOTA, B0 OISR AR B B B BRI — RO AR R, 114,
Manso (2011) . fAlIRAIXIZLEE (2019) REAERWEGFLERF, MM AR S BESREOLARRHE, "tk
PERETIRACE, R 2E A NI R REIRF IR, EESOLER; BFERE (2021) I
AL BN S L BT, TR BRI, (e BRI oM AR RE IR, (14N X BRIz F AT e id 2% fi
R, TR E B 5E R PRI FNE ek e, BEE IR SOV AR E R, A B EAE
BIRHE AT BORER, DENFEI, A Rk T s e TIE,

H A A 7 SRR BRI T 04T B, JRECESE (2021) AEANE B B il A R
AR O R SEE, SREOHIESTRI SR EOARFZ SN BIRIUNT BT R = 722 002 1 AR5 2 JRon B P IR SRS
AU AT, BTG (2021) #HC NG TR HEIC R HR AKX IRk RS B e R
MR, INNRTE IS SR E SRR A", MIENE BT, DA BoR LI RE
R, ASCRFEMEEIX— R, T HXETHIE TS SIEFT,

(Z) MERTITR

A SCRRAE LA ST T B 588 Z AL

B, CAVFRERZ RER B RER WL ARSI 3B SR ZRGT O R B BRI Pl AR Y
TIRESRHERINL, EN TR R T, FFARRTA A SRR RRECRS NN, TREH A
AR AT ST, S5 EREARFEE (2020) AURRBEHERN MR, AWTFEIAN : ARXKIRE O ks 5
T RIEA, sl A B A A B r BORRIRE RN, sl iy T 3iE SR e %y, BT

B i DMER S e U, o SR IR IT SR 3
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HR, A SRR CRBBHEE AR, (ERFREE ICR TR OER SR AR I, (9 TESCIE IR T /7
FERRMEMERL, BN, kRS stk RENE R RNV BOAR AR, FERRARERE, X0 T AR

FRREXERE . BRI INA SCIRBCAR M R, AR SRR R SCEIT—RANNAEN, RREERR.

—. BieHth5RRRIE

(—) A R R R R B LI

REKHI R R BRSG, CHARMESEEIIR, FT R 0K RO ) ORI T, R
WL R A A U L, S BT F AR BE T8 2 RO TP DB ME . 2 (e PSR HE (FTIRATIZ 7,
2019) &

B I A 13 R VRIS A A6 07 ML, T 35 B E R A RIS (e, 24 M o MK DRt A
HAEL BT R, N E TR IREE”

e, MK T R L X PRI L O 25 R, f i M 5% 0 P2 TF AR, 30
HOR U 5 R R AT R A, RIS A M . ol R DIl 25 SRR I WL b, el
M F R Y BRI SRS R LR, T M50 € 2 B2 AR 7o D RO S R SR R (] %5,
2017; BESCHRRIEREEE, 2021; FHIES, 2021) o B RKIOEF MR HEAITE T4 3 BANHE (L 1
ERISESE, L ATE T A R RORE 3 BRI, FER AL 5108, (3 BRI R, SRk s
OISR, W G0 e = AL B VR R AR, AT R BEA ORIERIRICR, 2013;
WEE, 2021)

H, MK R R T KT Bl A 7 B R S s PR (KR T, 615 U i M 2 A5 R 8
FAT AR SRR, RARWAR LG, PG SIALUTR, RIESF SR, ARG
SEIRMR MBI IEERBE, TR A LVl FF RSt € F A O 2l DAL RO % WBLSE (Matsumura %,

2014; ERIES, 2021) o SiAMBENIIE, XMEAETTBETT N GBI “AEELR”

VAETARINAR, AR, P EER SR ERN T RRE R, EERTFETNNR, NS TFERBS IR G RNAT,
7
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fEE S ER SR, BERERBTFAER LR (BREWSE, 2021) o MRIGPASE RIS E BBIE, &3 ERER
FEEFEORIIQHT RN, TSR T B & BCRRE ) BT TE, X2 Ky B e ) B S PR K
bR A1 P S5 A F M 3 8 0 1 S 3R SR IR AN B A o 2 (Aghion 2§, 2005; BERZRRIF E, 2020) .
EFKMEEA SR ORI, RIS RIB SR BT, e b et (FEFFZER, 2017) .

&JE, EZINEBIREH SR R g, 0 EfREWE B T4 e, £47
HES, Br &R SRS “REL” BORRE, REAEBCLKKBITRERS (Manso, 2011) ; Bt4h, £
BEE B A LIRFERIZENY B, BFERAEWINE L BRI PR RETE STk, M ARCREE 4
WAEGE AP~ HETE N, SLBIFAERM A IESNERE (FRIRZL, 2018; B&EARTE, 2020)

BAKM S, AL RS 7St AEA . fE, 188 ST, MR
B MEIC REXT B Ath A = R AT REMEE, KB “A—H—¥” Wk (BRI, 2018; FRIEBRRFIH
H, 2022) @ B, BFEORSREREHMBRERER MG, HahE iR Ts RIa B B A~ ER AL
CECE, fHEshE NGB G alsT, DU St e, Hk, BrEERIBIERB BN
RSP, WE, EHENTAA, SNIEE, BERIMIIREEREIMEINAR, EasainMies;
BJa, BRI AT ISR AR T RRE TR E BN M AL RS RE IR, AR E T AY17 RE SR,
KSR IS

ET LA BT, AR BRI,

fRrisel: P A oA, ki B i & e n] 32 R IR 50

fRrisz2: P AL, SRR (e e n] I 1 o b AR 2R RS TS A TR B R, iR
NEZ80 2 ey &

(D) EHEFARRNEWIFMESERBR RN

By ZRBARENR HAIBIEY BN, #shE AR QU ZRPOREBN T, HHbkR

W EIEE S, MR B OR RIGEBD “HIE” A0 BT X RIS, SR A st A BOR

? REBUETE A BRASEARRITRED A AR I A T ERBRRIER, RINREEf, RS Bds D fi s Bds e, RARTBRE, JEX
REBAREHIT AR SR, SRRV TR, ARSI Tl R T 162, SRR,
8
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AT, KL gkt AL BT, BREL” AT SEE, DUENHTR CETEMEART (e, 2017;
5, 2020) o {HZ, WRATECFEIE B A M IR SR R I, AT RE R VRIS = A5 57 SR RO

RABAELTERU : AH BN, KA R PR R EE B 03k FEEAN AR P BE 1 B3R, HEIS R SRR
B TAERE S, HEF RTINS R ORI BA B RSSO AN 285808, REAS 58 4r it & b7y
REJRRHE, FRRIABTIGBEATIAPR A, SKBIAESUUIRTT (3455, 2022) . HTHFERB AR
WA, XM P RN, IOV BRI . BT I, JRHRIZS,

i3 IR EAME A, AN, 1R AR 10 b 28 B A 2 Jeeoxt € M B 358 55 R0 ) 52 i S
LTE 8

B B LIRS BENY B, HeEER N EAIE 4 7 BORFIPLER 1R & B PERETE ik RTH4%,
BAAREEAMERTE (Manso, 2011; ###d, 2017; £R5, 2020) . H2, XMEBECRTIELSFES
JERE RO,

{5 RN — DX SR L, DAEFHIEN TE WSS (Dan 5%, 2019) o E3REZEHIXE
PR RAIRB LR R ML P I, AR E RN KGR & 1biaE . iXReBA R AR IR
WL, BIARKPR T, ARy g F R E, A ERER. SRR, WEMAS, MR IEE S
fairER (W, 2012) o WO R AR B I A b, HON E 5 BT LAY 4l 2 s 5
HIAPRBERN, NHALTHEAERHEANE LR FHARER, NMEREZHEGLEER, REEZ
SREERRIAS A, T, $RHIRIR4,

Rig4: FEHHAMBEIAZ, HEAFREFRE, ST R X B 5 R 55 ST 12 bR 5 Wi 38 K

ARAE TR QT R0, 2 O S A A SR8 e B SR — R B R A RIS AR, (E2 1Y
M7 AFSEOENTEN N, —SEHEEE “RBANER" , B s O AR BATIR S A 4
# (Benhabib %, 2014; ®7chhfiZEsE, 2016) , MMEmaktd=ReR, BN N IS SEEE .
FERZ IR MU AT X8R, BRI AR Bt 200 (b Sk it A i sl = AR SE B A “FE” R, — & BE Ak AT RE
CLEAT R KA ZR G RLRY, B RIS EIGBIS, BT I, FEPRSEMLHIGR S X, i Eee ik

R R Rof A 1 1 U FR R TR 3 B BN AR S 2 55
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RS IR EAME SR, AL T8 e PSR DX ok, 3R i B A 2 e oxt 1 NP R B S R Y 34 R 5

FAEL R A2
WAL
WHEFUERT DV IR S EE
! BHT A i

3| tumPem | & )
ROBTARR |y . < - | cusmamRE | |
| BERANSeEE: |1 i
| REERBRSHAR || | peeeeww -

-- RE HTEFEE -

=

=

P2 .
e FEXE; fTEYE; R

B 1 SRR R— A IRBEER Rk

=. SUEHgIT

(—) TR

ASCERASIREROS IR, TR, BORATFE, MEMIEEUN; SRS LRI AT R R,

LHRREE R RALSRBEAY

B CSMAR BURFEIRHITR AR, (PRI GR B RARG MM, FECRR R A
SREGHEIZ TTH N, 5 SORGAT AN, AU (2012) | BRI (2020) BF5e, ALY
HEF B AL Yon) FTIE EALFRBAON, AN 2R HETS SRRIA S S R0, 1 TR FES 2
AL o) RN RO

VEFIHES B0 AN, O oL RS R 25, 5 B E NI & AL HE R 25
EOMARIGR, REBEON T, BRI ETES SRS R0, S0R, 5 RHIREA T, 5

S, HATERNEFERBIRFEMARERT, BRI 15, TSEHN 28R, HHH TR, ORE
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AL OB A D DAE RS AT, KRR &, RS E. X TASEEICHHG S i, HHE-H
A0,

2 fipRe e i WMk R

IR BOR, RERCTETTRA SR R, 2 B RN R Y XS N B bR, AT
PSSR B 22 N RO SE, E2OR B 2EMERIZm, Wl Rm e x> GRE@EM PO, 2018;
VFEEMEKERE, 2020) o HTEARAIRGME, AR, Al SEMESFIRN, A SO R i R
ek, BB eEMARZmER, BmMs. Ak,

WL R BRI B AT EUKT, (BRI Ee s ., ERRENR AR, Hit, A
TR, B BT ERSR BN PRI T BT R R AR (D), DASE 47 i S ik i S T
P BT B,

BT LRI A RN ER, ARAETEOEE, RRESF (2020) =FdetriiH AR L -, KirE)E
TR BN =FAEAREATINEACE, DUBRRENESR; HR, AXFHERREIE, WETHS4N—JHEE
Pr SPZGAERR. 60 ZIEARHIE LR RIFIM A R EAIREIRARINRIFTUR, FrafEtniA R BRI,
FFa8, [ERIRHCRHE; RN, BrafetistnErfais, BA RS e,

HeAh, HT RS (2020) BUFEARRAI M oA R, 2 Rt S Uk —ErE R, B
{ERUE R TREANTE e [l A SR HI 2 A I 77 2R i B R AL R /KPR L 75 TEREAS 2R
ERMK, i Ay EIESG L RRETIE 2, BEE PR <5 A,

MRS, AUFARIES D =R R R BB = En DR R PRI (ERRE, H

P BT ERMALSAEE A 2010 4 DORFHIE RMIRS LR, BRITREFER BT 2T A=l —— S R, (RIS,
ERRENEER, BAMRAA, SBCRRHE, 7 T#Jﬁ’%%fﬂ)dﬁfﬁm%ﬂ k£S5 “MREE” o SER LRSI E AR “BRBFhE .
TEE R QHFE SIS U, MTTBUEARIE RN, RS KRG, 1838 DIROHTHE ) —— B (R, (5 SR,
BREIERWBEML (AFF, 2020) o XERXKBZEABFAGEEERARIE BN, REBAR, "5k, M 2w
FETS S RAEAEDRAT, ATIFIRERA R, SRR SRS R E S, Rl —— BRI S+ (2021)
KA FBPEREEF O EENSRFER, EEXERR/DN, AMHZISEISRHE 1,

11
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PRI 22 CPEESR ), ARV A ZFAahRE T, FA & ZRABRIBGEE, TR R E T R8s

LR S5y, MMMETLE[0,1] 2, HAh, B (2020) MIRTTETA R RFSFRIN 2 AE G SO TR,

x 1 Bk s A &

—AEFR TR =fahR = AR E TetrE
i DX [ BR ELE R BE T N
T AR 0.1237 +
HPE
PG
HoX LB TG AE AR A 4K 0.1292 +
BIEENKF
HX RSN B & 0.1893 +
BN H B AR X F s e afe 5L 0.068 +
X A R A ROR S S
BN FEARMEHRN 0.2251 +
1
HIXAE &R, HHEAR
BFER AT IEKFE 0.2647 +
ey L eI %
3 AL AR 2 I

NIER P ZAE TR SIS E OIS, B LB R R i A s A, A UARER TR
MHPGHRAE 0, IEARREHRPINRIMERNETT N, I EEERFIEAXTT S AXSRRITE (2021)
bige, RHEFUEN: “ENEER. R, WEINEREARNAE, EATENRSS. LSRR, HHEH,
A AR, BfEE ARSI RIESI AR, T H B & FIIRECE 2 HE,

AP BT K BN B SRRSOtk iSefniadt, BAREHSREONTLZERE, AXEEH
TRESE (2022) MIETTIR, TERAAHIEEST, ROV R “EA e fET RN
ARIZHRI 7715 (Pythonsyid b R N TIRAD) |, TEER20120194F E i 2RI H 5 FE e (b A e S A (an
TR, 045 T EETEIREVE, AU LRSKHIRY 7R Python BAIFEN “jieba” X riFE,
RIEETHLARZSIN TR Bl ArlER “EHREITIES 0" (MD&A) B AT, HRHESBEEAR
R APRAS, FARMER SRS BT RAEAC R, BRI, AR AL R e,

12
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iy R B sA B04E . Bl BEER, BEERL 8ok, Btam, B EHT L. B air.
g, Ber iR R, B tigt, Bdafnl,. BdErla. BdaE REdREm, Bdasr . MEymmE S,
BEEMA. BEER, BEEN. FEEREE. Bk, SCGUEIHE. RIFRE. ZMFSaum. KEdE, XHgE, &3
R, BRI 2SS, BREOEKM T Ri55. PSBEHm. B A, 3DITEL. 3DHR. 3DLA, AL HT
FRBFRHL, &b &R, HlERAL PLaES] HWEAEOR. 020, B2B. C2C. P2P. C2B. B2C,

4 5l 22 B Y IR Y

AT L EF, BRIEIA S (Bai %, 2020; Berman %, 2021; Lee, 2021; Francis,
2021) , FHEEHEZETEE, ERCATWAZEHEAEHE R,

EAREMWER, WSRO SERR, FRER. PR GRS AR A = B R s i ek 2
WERKERIBIFTERG I H SRR RAIER BB BRECRIMESR RIS ZE TN T NGBS 2 A
TE RIS AAR I, R AT A E . R STROKTE (RS~ EREER, ERE e S8 ;5 D6
RE (bR, MGUEEYHEEED ; BWEIZRES (FEEV LR, WIREE G837 58D ; Mk
HMERRE FERQME, R i E/ G S8 ; MIIaEKE GRELLG, My EREERERS ARSI, #E
NG ERS AR, B/ FEWSFWN; RBEETE, ARET-TARBIRFE R LB E7H/) 5 LAl
K (WER TR, TR T/ EENIRN) 5 AR CGa g TEENNL, GR590) 5 SR (f
WAERERGE N ED ; WIMRRTE (R FRBIMRIZERR, SN XNEeAtE)

HR, EXEEMR, AFFREES: ARG R ERN A IAER IR BRI E E 1 ; BUNIR R
il R B B AR SR “BhE” RN, RIIEE: MX BRI RIGIRR . (ACRIRSRTE ) 74 A X
BUN TARR & S FED 3 IR AR ERE (DL PR3 RRATE RS iR, S
TR FRR X S IME)

e, AT, R MASEREIERN, PATEARAS AT S B S B N A S, MR RS

AN BRI TR, HHRERERREIRHER,

13
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*® 2 WRESGR

s Ei=1 METTi%

EP VRIS BB TR, EREHES TR

Dig s SERHE (2020) , AL TR H6 BT FEbRAY AL 73
ROA AV ETROKT BB, IR S
Leverage e 2 {5ERE T B GER, TS EE S

FA AV EIBRES [ BT~ EeR,  WIRIE E 57 S S
Tobin Q kA E FERQME, MlkAiAtiE/ B S

EI AV IR BT b B PR BB RN 15 O S E

Asset VAR ik AR B PSP A B

Ind WL RG], ML FRUE R AR

Board HEINI

A IREEKF

AC EHEAR, EHEGH/EELSFEA
HHI_10 JRAER R, ARIEIT A RRAR R R LB 75 A

R&D Ak BT WEE SRR, SRR A 2 AR EEN I

Dummy_State b P AR REfE R, BTEEND, SN0
ER X B PSR AR ) PRV A X BUR AR & S5
Pub HIX ARG TR 1E A AR B R D, MBI — R0, H XA P R T S b

(2) HEWRESTRE

AWFFERUER 2011- 2019 H EFIRAK BT s], fEABIFEER, IRIET IR L AR EREER, HAHSTATA
16 A XA R ABFRER T & T, 1E2011-20194F, NERUEREAIERE AT RN, KB oA Z DA R 51
PR: (1) #ST, *STHAHE];  (2) HRZERIENEERFEBRK AR,  (3) BB ATESMAEN AR,
4) BEAMBIHIATF];  (5) PURAIMEAR AR, FIHSTATASHAREEEEHHITREM G, HGF3051% L
WNFEL 194114 “fel—4R " WAEAR,

B HE SRS B5EAT1%R99% 7 M B WINSORIZEANE, Hrr: (1) Ml NEabl, =Rk m. o
S5 IMFARIE MCSMARBHR VAR R RIS (2) B R RIS THEAREHE 1, X 5 Al

SRR AL LRI S RIS SR A P8, A ImA P o, AR S5 RR . Rt
14
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WAME Bk, THENRS ML AERBEZR G S (hEWRH ST EE) WEERYE;, () HMEE
HlsEE AR RIE T (PEEEE) (PEMTSIHHEE) (PESHEE) ; D ARMREESIERRIETE
IR RIFEITAEREE S,  (6) AT EA~HlEims) H R R &, MR SCARIZIRRI 7T 1%,
X b A E] AR PR ER AN A R SC BRI A T TR RRRAE ;  (6) W TRMIAMRIRTE, IRSESTRL
HdiE, MHXREdEM CSMAR s RGP R YIRS,

(Z) SKIERE M

BRI NE R AR, MR AR S DA 1) e 24 I8 RN AR AR SR B UE AR DG (R 1R, AR A DA Y O B
AL R AR AR IR, AR PRI, 17 2w [ E R

EP; =a+f,*Dig;+Controls+Fixed effects+E;,

9. SSIERRREGRD

(—) RSt

RN LI BIATRIRME M. EREAIR], S Z A AR SR AN 8 — — Digha bR AR IE R IX
0.204, tRZEN0.721; DighahntIEN0.239, HWARIEO.740Z BN, MRS RS I BRAIRE X 2k
AT, SR E A — S IR EEHE G, DRSSO K, milEiRik2.23; B %R
B, BARMEAIL0.2%, XU Z BB AEAIMOI RE R, WORFFREX RAFIUIRRSRL, FF A DOS A

PEIREE N R AT

15
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*3 MRS EER

Variable Obs Mean Std.Dev. Min Max
EP 21622 441 223 0 16.842
Dig 21616 239 204 .019 740

R&D 21622 .01 .025 0 129

Leverage 21622 428 217 .007 999

ROA 21622 .0003 .002 -.016 22
AC 21314 .098 .09 .003 129
TobinQ 20875 1.995 1.304 .876 9.833
Board 21612 8.678 1.819 5 15
Ind 21610 375 .053 333 571
FA 21622 202 .163 .002 706
HHI 10 21620 .166 116 .015 .561
Asset 21622 22228 1.469 19.411 27.318
Dummy_State 21106 398 49 0 1
ER 21622 .065 .02 .032 125
Pub 21622 4.865 332 3.784 5.371
EI 21622 .003 .063 0 6.674

tErm A R R, REIRE G 1 R, Xt KB TR S SRR R A AT 1
EEG. 50O RI I, (AL AR BRRIRERE, SRR TARIIFEN R, R&DR ROATTHEFRIIEIEY
BAE TR, SRR MR ROMEUIFESI, & B RE KDL, IR, v
Ha, AREEARA, KSR TR 5N, RS U T2 TeML, HHL 10098 (ERN0.1667 ELiR
IR0, 116, W B EAREE TR 538, A TSRO (FTE “— IR BUBILG, BRI T Pl
RSB, SRR

(D) AEEMSH

4t Pearson MMKR, AL T EILEOIEHR ISR,

BEP IR FRAEHR Digs LSRS0S hR EPRE U, {ELRINER KT A RBON-0.106, {5 EPIR

TREHERR, IR ERRA R IMRSTRRS T, BRI A e 5 AR SN 2 IR 3 1Y IE FIAH 5%

16
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HAh, FE1MERAKT T, IR (ED SESH (EP) BERFIEMASK, MHXREN0.06, ATRER

PRE IO AERCR, TR —E LI,

= 4 FRME AR

Variables ) ) 3) @) 5)
(1) EP 1.000
(2) Dig -0.106%** 1.000
(3)ER 0.005 -0.187%* 1.000
(4) Pub -0.069%** 0.334%%x 0.208%#+ 1.000
(5)EI 0.060%** 0.020%+x 0.000 -0.003 1.000

%k 50,01, ** p<0.05, * p<0.1

(=) BERNIER

HARETINRMEILE, PR Srairdk, MafbX, KOEARKRNELRGIENR, S0t
BATTIRE, MR sR R HRN; ARSI ETEIE, MR ™4 —RIIEGERBIT N, KR
EREVERRITIR, MTTIRRCTT REIRHERSR GEMMIARE, 2013)

R 5 LR TAREETTROAME RN RS R BRAIEMSIEIVASE R, B R RIEIR Dig X ENIMESGR EP 17
FERAIRR ——ILFR 2B 5 8-0.37101-1.883, EIRELTTE XFAMERE, X 51O EE SARTR A,

BRI 1S 250 UE,

¢ BRI RO R BT, T AR R S ARSI A G,
17
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&5 FEAMEEIASER

M )
VARIABLES
EP EP
Dig -0.371%* -1.883%**
(0.162) (0.393)
R&D 2.662%** -0.0343
(0.700) (0.0722)
Leverage 0.518** 0.0865
(0.215) (0.0611)
ROA 2.837 3.756%**
(6.321) (0.799)
AC 0.648* 0.0748
(0.362) (0.872)
Tobin Q -0.0322 -0.386
(0.0196) (0.344)
Board -0.00118 0.492
(0.0268) (0.561)
Ind 0.473 -0.00203
(0.622) (0.0256)
FA 1.703%** -19.89%**
(0.336) (3.084)
HHI 10 0.0934 -0.0384
0.312) (0.208)
Asset 0.00256 0.0933
(0.0329) (0.184)
Dummy_State 0.125 0.0739
(0.0982) (0.261)
ER 1.155 0.00242
(1.506) (0.0151)
Pub 0.00163 0.154
(0.159) (0.322)
EI 1.652 0.889
(1.151) (1.717)
Constant -0.427 0.889
(1.182) (1.717)
Year Fixed Effect Yes Yes
Industry Fixed Effect Yes No
Firm Fixed Effect No Yes
Observations 20,160 19,060
R2 0.109 0.722

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

18
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TEfstl A RAT, R&D. Leverage, AC. FA EPYTHEIRS MAVINESTUENR EP 71 BERIEAIRER,
RV & BRI, B i, B R B A R[] B LSO (VRS S8 35 19 S v s -

(1) FRBAMKIE AR SRS Mg R, RS sE; BHAERA S, XkE, &
K. W ZABE G, WHINATIA “UURRA” | FAE—EYIHFERIR DR, BT SRR, SBUGH
7S vE i

(2) FIAFRBE, ®UBTENFSEIRK, SERKRHAS, FHEIEEAGER M T e
AT, FEZETSUUN 2RSSR BIFE, 2021) .

(3) A AR A S VS TR 5 R F A3 7 J& (Jensen and Meckling, 1976; Berrone and Gomez,
2009; SKILEE, 2009) o BEEANRIGR T, EEHENBRBRIT XM E B, ERRTER =S
JER, BRAH TR SRS

(4) FEEHEP R T ESW S matE, fE IS VE R IEN R, R ks
TFETRUICE THEMEAE, BHARANESRZ B NEIL, 1o, EEBRRIAIUE RYF, 1X510.9%, &=
kA FTIEEAE BAHH — T R

() MEIRIes

AR R A 6 1 B e R — PR

6 LI EIJALE R —— VB AR IE

(1) )

VARIABLES
DR DR
Dig 0.251%** 0.594%%%
(0.08) (0.172)
R&D 2731 %% 0.982%
(0.455) (0.358)
Leverage -0.059 -0.243%**
(0.088) (0.0877)
ROA -10.18%%* -3.626%*

19
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€] (2
VARIABLES
DR DR
(1.934) (1.610)
AC 0.297 0.156
(0.188) (0.148)
Tobin Q -0.003 0.0298***
(0.013) (0.00749)
Board 0.009 0.0275%**
(0.009) (0.00938)
Ind 0.457 -0.281
(0.295) (0.224)
FA -1.102%** -0.369%**
(0.115) (0.118)
HHI_10 -0.187 -0.406%*
(0.125) (0.195)
Asset 0.169*** 0.299%**
(0.015) (0.0270)
Dummy_State -0.216%** -0.0780
(0.037) (0.0892)
ER 0.403 0.0549
(0.582) (0.332)
Pub 0.118* 0.0384
(0.063) (0.144)
EI -0.087 0.0760%**
(0.065) (0.0350)
Constant -1.092%** -3.374%**
(0.437) (0.935)
Year Fixed Effect Yes Yes
Industry Fixed Effect Yes No
Firm Fixed Effect No Yes
Observations 19,258 19,082
R2 0.557 0.864

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

BEEIR IR UL S, A B HR G M, fRA L5 A SRR A SR (Manso, 2011;
Wres, 2017; £RE, 2020) ., HAEMSLENELE, XA “EREML” SRl RUBTETTISCE 4 LA RORT

A “EBIERMLAR , FREMRIGENS, 51, FEREFIEIR, KBS BT LERR, A~ S+
20



BERAF SRS | Journal of Transdisciplinary Innovation and Integration

SIERTRIREREOIFTE S (Van and Le, 2017; BREWHSE, 2021; 3FEF, 2022)

RO AR TAHRHLHEI D HTEE R B0 b Bep (R — 15 S, Dig B93FRF$00.251, 7E1%MIHER
KFEREE, 8 (2) FIMARFEEU G, SRMAREHE, SE2E RIE,

HEMEF (2017) « FREEZL (2018) K17 BB N BFZE RSB W R IEIMNTIEE R, ASCG@E L
fage, RMEIES AL FAERHEE, B A SIS MR & S H T AR RER, e i B, &
W FFEEF), RS R ROR, A FF5R I R LA A RESEI,

() REM4HIER

PAFERRL, (T ZE S, X274 5 IR,

BEE A X e, HEEZRWTS) B, BOTBFMREN, TR, BEEEERTT,
L A HE S — RINATRBOR T B F RO R, @RCRIE L TEEhZE P B> 2 T LR ML 55
HAEGRAE TR AT SR, K, MIESKRNRRE ST REIRHE, XN THERM A RISDER M, 7= s
FIHES BAEFRK, FEIINBFATRARG, R REE L H PR T, MR, B “BOR
A" (FFEE, 2022) , b & H AL G RAS R B TS R IR AT AR IR H ORI A b A RIS 22 35
RN,

ARSONUERRS, B ARNE AR B FE LA U R B &, IR A, Ko
N RIEHFINEH , BTSSR AR TRTR, JTE DA B M oy (RE AR AT | 22 = 0 s 8= 58
U AL E AN AE D OB S AT RN E AT, TERPURRA, B & X IR ST80H B3 1 (e it
TEH, B2 MRGUE T ER K PO LR 0 R, MR Dig REUET7H178-0.511F1-0.618 (S AI1E

5%MI% IR N EE) ; M/MUEH, B R R ERA XN ARG 4 RE e, Rig3E

PASGIIE,
K7 FIER KSR —— RS
(1) ) 3) (4)
VARIABLES
EP EP EP EP
Dig -0.511%* -0.0479 -0.618%** -0.111
(0.225) (0.183) (0.234) (0.174)
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)] () (3) &)
VARIABLES
EP EP EP EP
R&D 3.895%** 2.123%* 5.280%** 1.759**
(1.373) (0.845) (1.639) (0.757)
Leverage 0.884%* 0.188 1.033%* 0.258
(0.395) (0.211) (0.421) (0.215)
ROA 60.19 -1.348 92.34 -3.511
(70.09) (3.890) (58.40) (4.496)
AC 1.820%** -0.319 2.938** -0.216
(0.751) (0.263) (1.181) (0.212)
Tobin Q -0.0147 -0.0127 -0.0290 -0.0131
(0.0463) (0.0196) (0.0428) (0.0188)
Board 0.00826 0.00394 0.0120 -0.00609
(0.0372) (0.0211) (0.0381) (0.0218)
Ind 0.989 0.414 0.657 0.377
(0.800) (0.734) (0.833) (0.682)
FA 1.251%%* 1.560%** 2.033%** 0.928**
(0.482) (0.380) (0.488) (0.376)
HHI_10 0.414 -0.526 0.550 -0.477
(0.419) (0.327) (0.418) (0.311)
Asset -0.0935%* -0.0654 -0.0545 -0.0726*
(0.0506) (0.0592) (0.0480) (0.0430)
Dummy_State 0.0892 0.175 0.0660 0.209*
(0.128) (0.121) (0.129) (0.116)
ER 2.852 0.00345 1.661 0.922
(2.201) (1.728) (2.290) (1.543)
Pub 0.178 -0.0657 0.0798 -0.0136
(0.228) (0.169) (0.251) (0.150)
EI 1.457 164.6%** 1.447 201.1%*
(1.015) (58.03) (1.008) (80.24)
Constant 0.340 1.512 -0.203 1.526
(1.619) (1.572) (1.745) (1.251)
Year Fixed Effect Yes Yes Yes Yes
Industry Fixed Effect Yes Yes Yes Yes
Observations 10,307 9,850 10,441 9,717
R2 0.154 0.140 0.147 0.154

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

—\1.

EEGRAT, BN SRR, (O RuEss, HHsRES, MRSREE; AN ZTlRz

L

55

of

FIEEXARERE, HRFKRER, FIRERFEER, NESRRPRIGHEN, EX “iEk,
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JEIRH” BT R IEE TN EIE M T ARl RI 25T 2 e s, anfar b i £ SRR R 4P 5 457 K
TEZAT LA £ b R A T BB Ao T B AR R R B I S A L R A PR B Rl T AN
R DAs L aR tlET, HARBRRRE R R AR B, B bR AT RIS G AN, S&EERD
HGRENAHNTIE O, SR DU PRI O ARA B 22 55 1 AR 2K

NEUERIRES, ASURIE SR &8 T B IS RATI, RATAEAEARI T A, FIH S R AR AT 7>
Hiek, MHERKESR. WRSHUR, B (D) JINEFRITWHIMBIFEAR, f5br Dig FE1%HIRKF T
JERE, MRARECON-2.301; 8B (2) FINIFEBGRITUAIEFEAR, HXREON0.128EAHEE, BN

AU RN ERAE, DLEHrRiE T Rk,

K8 FEUMAIRLE R—— N FTEATIL

(1) ©))
VARIABLES
EP EP

Dig 22301 %% 0.128
(0.473) (0.148)

R&D 7.582% %% 0.346
(2.900) (0.502)

Leverage 1.240% 0.159
(0.671) (0.141)

ROA 1314 -4.141
(107.2) (2.856)

AC 0.860 0.416
(1.711) (0.286)
Tobin Q -0.107* -0.00617
(0.0642) (0.0138)
Board 0.0355 -0.00775
(0.0804) 0.0114)

Ind 1.032 0.338
(2.089) (0.331)
FA 3.083%*x 0.509% %
(0.824) (0.204)

HHI_10 0.371 -0.0758
(0.992) (0.205)
Asset 0.0314 -0.0281*
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)] ()
VARIABLES
EP EP
(0.109) (0.0157)
Dummy_State 0.186 0.0810
(0.310) (0.0644)
ER 7.972% -1.341
(4.634) (0.821)
Pub 0.206 0.0153
(0.440) (0.0904)
ElI 1.327 15.2]%**
(0.836) (3.722)
Constant -2.787 0.453
(3.652) (0.571)
Year Fixed Effect Yes Yes
Industry Fixed Effect Yes Yes
Observations 5,464 14,696
R2 0.097 0.077

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

PR AT EIE N, B B PR SEALH B 1 24 b (e AR BB R s RO A A [ 77, o H gk (e RUR (B 1
B, VARSI RIREIR, SF — i SUR AR AR I Hear (e By, Jdd 130 5 | M slih 4 4%

TR, REREES,

RO B IREE R —— BV BB PRSI 10

(1) (@) 3) @)
VARIABLES
EP EP EP EP
Dig 0437 -0.483%* 2,511k 22128
(0.164) (0.216) (0.581) 0.471)
R&D 2,793 3.468%% 6.822%* 15.85%%x
(0.786) (0.909) (3.464) (3.923)
Leverage 0.529%* 0.526%* 0.996 1.825%*
(0.260) (0.251) (0.824) (0.764)
ROA 22.01 0.253 343 4% 89.85
(38.19) (4.479) (185.2) (82.03)
AC 0.606 0.320 2.958 -1.743
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Q) ©)) (3) €y
VARIABLES
EP EP EP EP
(0.425) (0.347) (2.475) (1.690)
Tobin Q -0.0234 -0.0421* -0.103 -0.131*
(0.0269) (0.0219) (0.0922) (0.0702)
Board 0.0312 -0.0188 0.119 -0.0358
(0.0397) (0.0249) (0.114) (0.0689)
Ind 0.727 0.743 1.889 0.895
(0.846) (0.687) (2.884) (2.071)
FA 1.831%** 1.275%** 3.736%** 1.922%%*
(0.425) (0.332) (1.085) (0.744)
HHI_10 -0.148 0.0624 -0.764 1.194
(0.361) (0.334) (1.191) (1.024)
Asset 0.00692 -0.0651%* 0.0745 -0.202*
(0.0396) (0.0338) (0.130) (0.111)
Dummy_State 0.206* 0.0673 0.471 -0.0315
(0.122) (0.104) (0.389) (0.305)
ER 1.008 -4.729 8.007 -6.191
(1.988) (5.130) (6.265) (12.35)
Pub 0.179 0.0283 0.546 0.129
(0.195) (0.210) (0.540) (0.496)
El 0.827 29.97%** 0.799* 47.50%**
(0.623) (5.080) (0.480) (10.12)
Constant -1.795 1.416 -6.750 4.267
(1.619) (1.149) (5.077) (2.931)
Year Fixed Effect Yes Yes Yes Yes
Industry Fixed Effect Yes Yes Yes Yes
Observations 10,113 10,042 2,795 2,669
R2 0.127 0.150 0.119 0.161

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

e AR B, fERITEE2F, A SCHRAEM AR A AR SR, 2 ORI & RIS

g tesh, EH3-481, RSO FEREARRE ERGRATIA, IR A B AR A R & H 3 5

HIRINL, HEERPEARA R REERRLR, BT R RIEIR DighIibalr 728 22(H0.046, fE10%HIBERAKCE A

B, ARG RITWA, B R RIE Dighiibln 52 822{670.383, 7E10%RIRERKF MM EE,
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TR T m MHE RS, B & Fexd ML IR ST IE 18] .35 58 2R FF 1% 52 B PR S58 HL I ) 18 79 52
M, ARYE LIREEIR, BITHRAIZEE (2016) MR RBEIZR R .

TR ARG e A — B R, ASCHATLAURN 04 BRI PR RS T 1 RS i, AT %
DAG 8 Mo 5 R g ALl A 5 1 P A 20 £ NP ER PR IR PO PR B A5 AR BR AT O, X PRI IR BT O B T
ML DAl CRBANERIE DT FERE, A STESIRMER, AT, &R DA Eh T
WY LA RS RS RLA, B SR DOEEAT S B sR L, AN, B R RTRRE IR A L X 7 57 52 S 1 4 (1
SR RGN, HR o AL AE S RE AR R AR SR R B b, R R SRS MR A A (DA
FELA SR ERNE) |, EMRSIEEE AR ERZ LR BT AT3h (BIANE L RD o Bk RAE
HESh A B (R R 2 R, P R SR B R A B e T R TR R RSN R AR 4
VBB R 2 UGN R R L TR A R IR EREN . WA G MR L BbR, MARRSS THEG

H,

(%) REMESREMERIEER

NEE AT R— RIS RN RZGRAERE, Ko TR rEs rE
1o

L i R A

AHR L “ENLBNHETS PR B RUEORAT “ERHEG BT, VRO A AR AL AN T[]
AL, G5 R ANR10FR . FESYOMERIACE TR, W B (L & R fahr DighI 2 E08-0.778; LA ILEREN9.8%,
PG R A2 B AH N 75 R A — s RO R )

2. i [e] ) A A

R PRI BUA IUE SR bR . BTG 28R 7 M1 “ BB G g™ BT 2R &,
BIFHERBRFE, GlWoMmIHE, K, Ao MAZREAEAL: TobidsR, (R 5 ) 4 S e 0N R
ITH s, MHREEIRWNERI0E (2) - (3) FFR: B (2) FILL "B HHG 2R (EoN B B r R s

bR, Dig BIRECN-0.37HESWIERACE T RE; 58 (3) FILL “ENWAHHG 2R fEH B iR, Dig

° AU ATE 2 AIOVBURTIGTF B, BAMREIE; MEATISME, BUMERNTBIRES], Sarsl AT IR0,
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RBON-0.778FHFE1% IR N RE, MAISKIELRATT R N B,

3 ABRAFEPLEN P I FEA

B, AP, SHRARWBEASITEZRA, Se st inE, AA®Es, 277 a7k,
I A B RS ORI A EE AR, @R ROR B T B R AT, AR AR
BN, ERBORMRG TR E Z B BRSO E, HRITRREAR S e T HIE R4F
ARG, tha BERfm M TEBERBCR,; 1E NN i Bk e (e 2 fe, il SR B34 s sk thAd
AR B, S BAR M AEA X A SIS TR TR IS RN AFAE “WEAE " R2I, MR T HlER.

MREERMFI0HE (4) - (5) FIFR: 5 (4) FILL "B HHG 2R ME R B QRS R,
Dig HZEN-0.334FH1E10%FRKF N EE; B (5) FILL “BAURAHEG 2R /o REfER, Dig &
BON-0.747FHAES%RIBE K- MR, MAISIES RV TR N B,

HiR, ZEIMXBERFAEMANE, HRmEERERSEIEZNERRET EMBRALERR, A
ME, HSEITROCK, REERET, RS2 RE g EH, PRIG TIZEITE 2 HBERBR
—— RS UR, XL 2R A ER IR BRI SR O EORSCRs, Rz B E AR E 5
FRfER AT e K I B iR e, RIS PRI SRS DAk

N T PRIEFRESIER) E i tt, RIERE4EERET ., SEIRIRAI 22K, A0 A 5IFRIX & B i
JEHATIE DT, AHRERMKRIONE (6) - (1) FIFR. B (6) FILL "B HHT TR (ENBIRRE
LREHEIEIR, Dig FRBON-1.010FHES%MFKF T EE; H (7) FILL “EMWAHGTRR" fENH

REEFERR, Dig REON-1.630, FHAESWAIMERACE N EE, MIIKIES RINATTE I EINEF,

R0 FfEMAIREER (—)

D) ) 3) @ (5) ) 7
VARIABLES

EP2 EP EP2 EP EP2 EP EP2
Dig -0.778%%* -0.371%* 0.778%%* -0.334* -0.747%* -1.010%* -1.630%*
(0.302) (0.162) (0.301) (0.175) (0.315) (0.443) (0.822)

Controls Yes Yes Yes Yes Yes Yes Yes

Constant -0.329 -0.390 -0.402 0.0445 1.231 -1.141 -1.575

(2.186) (1.155) (2.133) (1.204) (2.173) (1.737) (3.158)
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(1) (2) 3) 4) (5) 6) @)

VARIABLES
EP2 EP EP2 EP EP2 EP EP2
Year Fixed Effect Yes Yes Yes Yes Yes Yes Yes
Industry Fixed Effect Yes Yes Yes Yes Yes Yes Yes
Observations 20,029 20,161 20,030 15,290 15,159 12,797 12,750
R2 0.098 0.0258 0.0182 0.123 0.111 0.145 0.130

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

4. THARK

AR BIRC LR R T 8B (e  RIE S (e A o B e e Y, e AR e I RE, R A5 45t
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o
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A 9 A1 2 1 — 8 R b R W A0 I 8 PO o AT, E T 52 M b2 62 A DA B Tk ) 5k 152 Tl ) S BT
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K11 MRS R

6] (@) 3)
VARIABLES
Dig EP EP2
v 0.001***
(0.00002)
Dig -0.525%* -1.198***
(0.226) (0.420)
Controls Yes Yes Yes
Constant -0.816%** -0.917 -1.495
(0.067) (1.282) (2.380)
Year Fixed Effect Yes Yes Yes
Industry Fixed Effect Yes Yes Yes
Observations 16,395 16,395 16,268
R2 0.7584 0.109 0.101

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

ASCHEAT2SLSENAKG 5, MBS RANRS-11FR, & (1) FIH, EMRAKER%NIERT, TR
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X FR T M RO LA R OB B B LA S R LT AR S RGUE, RIS AL 2544,
ARG R (ERGTIBIET T, BCFHCRE D) LB 3 5125 (Vo SR B2 (L L A0

M, RN ARSI “EIRELART , BHERER IR (X5, 2017; K
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FRMHEME, 2020) o FEREREREH, ST R E &R OV R TR & BT R DR HE R,
PEALHT IH B IR AL B AR HERE R A A RO (BRERZL, 2018) , AMURSE T H ST INME, LRI LFIRE
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Multidimensional Ratio Analysis of Labor Compensation in High-End
Manufacturing Enterprises and Its Impact on Operational Performance and
Market Value—Taking Kunshan Kesen Technology as an Example

Yang Guo' Xiaolong Chen>Tao Luo?®

(*?"Harbin Engineering University Heilongjiang Province Harbin City 150000,>Lanzhou University Gansu

Province Lanzhou City 730100)

Abstract: A scientifically and rationally structured compensation system is crucial for enterprises to control costs,
motivate employees, and maintain internal fairness. This paper takes Kersen Technology Co., Ltd., a listed
company in the high-end manufacturing sector, as the research subject. Following the core logic of
"compensation structure decomposition + revenue correlation + internal fairness," it constructs a
multidimensional analytical ratio set that includes the proportion of variable compensation, the ratio of labor
compensation to revenue, the pay ratio between management and frontline employees, and the proportion of
benefit costs. Through empirical measurement and analysis of Kersen Technology's publicly available data
for 2025, the study finds that Kersen Technology's compensation structure exhibits the typical manufacturing
industry characteristics of "fixed pay ensuring stability and variable pay driving output." Its labor
compensation costs remain within a controllable range, and the internal pay gap is relatively reasonable,
effectively supporting its Homo sapiens talent strategy and cost management objectives. This study provides
a quantifiable analytical framework for evaluating the effectiveness and rationality of compensation systems

in manufacturing enterprises.

Keywords: Labor remuneration settlement; Compensation analysis; Ratio group; Cost-effectiveness; Internal equity;

Kesen Technology
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SRS BBV, AR RS R THIME TPk, BrTRESRTT AP, (EXECMABL AT, B
RORES, L IZZR BT, ATHWT L R RGBT PR,

RO R A NG, R, A= DRI, BUE s 157 ahRIA R A SCHARFE, SO T “4h
M EPEPE- R PEBCVE- 2 T e B ITBES:, VRS RIIRER BT iR A R B SRR 48 T Frife

e, ATRAA T THE, W% TESUEIED TS R,

—. ROLEEREE. HRSRSBREERGS R

(—) HAXEKIE

# 1 BIRIERRHY 2021-2024 57 ECEUE R

FEFRAFR 2024 4 2023 4 2022 4 2021 4 BB R

IR S 144,482,613.74 124,672,804.41 102,957,843.50 98,362,105.20 1 ¥TIRIMEE 2024 FEAEIRMREL; 2. BRI 2024 E4E
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sty i 2024 4F 2023 4 2022 4 2021 £ ity S
o) WM SRR, 3 FIRMER 2022 R T HIHL
A Al LHHRMEE 2025 R, 2 BREHS 2021 55—
0 1,864,200.00  2,318,500.00  2,752,800.00
o) RTHRAT IR A, 3 R B S bE
FAEAIR T LAK LA RIS ER (2022-2024 4F) ; 2.
WERTZAHEL 684,223,800.00 495,910,400.00 322,727,400.00 818,676,830.55 [AAE/Fi iFinD FILFEIHAN; 3 BIARRHY 2021 FE4ER
& On) FEX“EHUESHRER

“ LAY HR T3

1B R 2024 FEMH = U53R7; 2. [FAEIT iFinD

50,428,334.06  60,833,804.56  10,043,058.11  8,926,741.30  ¥EEE; 3. LAAF 2021 EEF=IAL A 4 B ARRHY
RERE OT)
2021 FAEMR B AR
<7 o BR T3 A 1A LSRR 2024 FAERE=AURER"; 2.8 MEM
60,833,804.56  10,043,058.11  8,926,741.30 /
WIEE Or) WSS LR, 3. EXSRT 2022 FEA
LITRTER 2025 = EHTN L DHRIE ; 2. MM E S
EHENEE
1263577 151.03 77 211.76 7 189.20 /7 BTN 3 RREHY (EHERE S ST
HalRM o)
INEDY
LUEZR 2 & 2024 SE4ETN 475 2 B RN 2022 4
HERTAE
136,000 93,600 64,400 58,900 IR BAZ A, 3.2021 4R THAEHER
E5F IR o)
(3500 \)
% 2 BIURIARRHS 2021-2024 4E5> R Bl zsta 2
XA A AR 2024 4 2023 £E 2022 £ 2021 4F
[ 38,620.00 32,350.00 27,890.00 25,520.00
gy R 16,550.00 13,860.00 11,950.00 10,940.00
T H 4 8,920.00 7,540.00 6,420.00 5,840.00
A
A 0.00 652.00 811.00 963.00
I N 357 T S 0 64,090.00 54,392.00 47,071.00 43,263.00
NIRRT 182,900.00 155,400.00 134,500.00 123,600.00
B X [ 22 7 12,850.00 10,720.00 9,110.00 8,290.00
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Rz Hrra L 2024 4 2023 4 2022 4 2021 £
ST % 8,570.00 7,150.00 6,070.00 5,530.00
Wi H %4 5,360.00 4,500.00 3,840.00 3,490.00
JRERG T 0.00 259.00 325.00 381.00
AL LA 26,780.00 22,629.00 19,345.00 17,691.00
NYAEEEHN 148,800.00 125,700.00 107,500.00 98,300.00
[ 72 64,280.00 53,650.00 45,420.00 41,280.00
SR TR 25,710.00 21,460.00 18,170.00 16,510.00
T H %4 0.00 953.00 1,182.00 1,408.00
A7
FREAS TSl 93,200.00 78,743.00 66,052.00 61,248.00
AL LA 62,100.00 52,500.00 44,000.00 40,800.00
NI 0.00 953.00 1,182.00 1,408.00

(Z) FohEril Stk B S

PRSI o b2 1 s I A AR U 9t 5 RS HAB AL RO ERR, HEUE s E 2 S b 53 T 5Tk Ay
B A —— o5 bk, B R, (H R TINS5 FBIIR, WAFE MERGR, (EURICR Al 6E
850

LIHHEAK

HRAR: FREhEi & = (ST SR+ I H 28 SRR HERS) — 55 S IS8 < 100%; Hrh, %i
MLBEH, WH RE S A0S R 2 70 KA H NS BRTIC R (A R+ B 8 )+ 257 RO I F) AR
BN E AR 1, 57ahi S E & 1, MRy 0B —,

2 BB EBIH R (B 2023 4 25961)

IRIER 1. £ 2 Ul : SUN TR ER=L X 13,860.00 J5 7o+#58 K 7,150.00 J5 7e+47= K 21,460.00 Ji 7T
=42,470.00 J37C; Wi H & SE=F %L 5 7,540.00 Hrc+# &K 4,500.00 /7 7t+4E7 5 2,680.00 /178=14,720.00

Ji7e; A ER=186.42 oot (R 1, BAHRENTITD) 5 FHaliEEi=12,467.28 it (R 1, BfIffE
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NHTE) 5 BIEESR THEE=42,470.00 X 10%=4,247.00 J77C; BIEfGIH XS E41=14,720.00 X
10%=1,472.00 Ji7C; &l 5 tb=(4,247.00+1,472.00+186.42) <+ 12,467.28 X 100% ~ 47.4%,

3B SHT

(1) 17bxtbe: BEEREHL 2023 48 47 4%/ aE G H, & T mimbihE K (49 35%-40%) , {3
BT EBMIT, X—ZRFET R ——mmtilE W FRE “BReEErIMME” 5 WO AA” [, BE
ABERTFE SN &5 L REI 500980 1), BASEEA 5 beid s i B2 B TN KUK

(2) RNER: S RNCE, HE KT R E (2 68%) , AR (£)2%) , A7= MK (£ 39%) ,
S ERE R REUCAC : B RS S T E R, T m s, TER K TR I E SR 0T B
N EERERIRAR, TR E M AR I,

(3) FREZDEAECME : 2023 AR EIAL THRIMERY 5K, oD RZFREROBREN S B2 LB . 47.4%
MR AIF G T, BEIEIE IR )0 E %8 5 S E R AAURUR S B O A, SOBI A 7= BRI 8N i FAR R 2
A, ST “PIRHIRMESE” 1 B AR,

(2) FapRMEWRSGLL: RAREIN

55 SR E W o PR e N T AR 5 B R AICRL R, SRR AT R 1 S B R bR —— 5 L
W, FTRESTEERIEZSAD; (HHOSE, FTREFE(EH ISR A 2 1 XU

LHEARSEIERE

WA 55 3RINE W He=55 S IR A 4R EEE N X 100%; Hidh, 73RS AUR F R 1 508,
BN A AR BRI (2021-2023 EEIRA 50 42.3 {278, 38.7 {27t 35.0127T) &

2534

(1) BBFHE: 2021-2023 55 sRME I & EEBE A, BoOREZREWHNBE N, 157 s E
BRSNSk R K, SECERWE) 1T,

(2) 1TlEEE: REHRZBE LT, H 3.56%0 2023 5 o5 HAmE K T mimdil s & LR, RIHAF
NSTBEAER P AR, WRNF RS, 2023 46 1 e siRIMx N E 28.87 76, AT LFY 25 It,

RN D BRI G HRHE, XS5 AR “BaE RO BRAE” s E BB YK,
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(M) EERSERRTHMEE: RBRAFIEDH
ZHREET G MRS, MR A EETM T ECE) a2 —— BRI AL E 2 = DU &
MR, XHEEZEE DU ER R TAA TR,
LHRAR G EdEkiE
HEANX: EHESEE R THM RSB N EET SR - B2 R TSR, Heh, &
MENTHMEE K 1; B2 R T AIHMEE L 1,
2534

(1) A7dbXEE: 2023 4F 16.1:1 AYEER, (IR THEAMATIL, ST ESHNE W, fFaamumbihak “dEE 2,
A" HIHRF R, 2023 FEEERKME R, #oOF KRR G THMEET, mEHEHME ST ER “5iL
FrEER” BRI 29.7%.

(2) VR ArhdEs “FRtEEm” g NSHMER——ERRTEAR “THRTHE | “FEeEn”
2023 FHEE R TRAMEH & ik 18.3%, m T EHE, X —IR&IHHHEE R T “SEFRIRAZERE” (0T “& R,
BRREAR T AP

(3) BUARE: 16.1:1 RWHRBRINEHBRENE, SOEEZHM S KAREA - ME, SHEAF]
2023 R BMERZRIX 98.5%, i TATIL T 92%,

() BRIEAGEL: RIXHRERALE S

FERIRAR o5 LT S AR R “TRIEEE” | BV B T HIDCM —— B E R A ORBE AR S, #h 7
EAR AR, (EId & EE SN E A
LHEARSHHERIE
HRAR: BHARCA G = GRERA AN FERER]) 553 S A X 100%; Hr, WERAS BN —& (%
TEREER 23.5%1H4E, KR GE2MREIE) ) o
2534
(D) A7xs b5 EFRMEIRIE : BEREHX 2021-2023 MM A & ELARETE 30.0%-30.2%, AbTEmmiiliE b

GHXME, HEEESTATLIE, RARRHHEMN S fwE “TRE R+ e, BERT & 557 sh iR R,
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SRS T LTS T AN SEAR AR A RA ), (AL “IEEERIR, RARATE” BRI,

(2) tEME S R T RITA: IWEEE, RS EFESRAR 90% AL, *hFefEMl b A2 10%,
EANFEREAIRY “RGHEM” FHERE,

(3) A S HFIRRE T RUEREA A S BT 2021 4F 2,969.42 13 e 2 2023 4F 3,726.84 J1 7,
14 25.50%, (EAEARA (5 HUIRLRAEETE 30% 2, BLREZ T AR S B, Kl "R S #H
SRR K" o Ak, AEDEE “REAEBEHER” FBRMTBURA, 2023 FRERVE PP A A S

X 1.2%, ARTATA Y 2.5%, HE—H8RA TR AREE,

=. ERERX T RE SR HERRE
NEAHTHPRRIPY RO IR (FEalEM S b, S7aiiE S b, EFE SRR A TR R, AR

ARG MRBRRHSEESE AR, A5 R 2021-2024 F£0 58 (8 3) . RETHEE, &
REE KRR, AR R BN N [T 96 T SRS, iR 5 5 L AMERI I AE RS

(—) BURESSHEIREX

1R BEEE R IR 5 1 A
%% 3 2021-2024 4F R LLRREH IV 55 8t
iz eyl B AR 2024 4E 2023 4E 2022 4E 2021 4E
GE G BB (250 40.2 35.0 38.7 423
WRIE (fZ7T) 2.38 1.98 2.15 2.52
NEFE OT 78/ N 148.1 142.0 135.2 120.0
B AA BIER (%) 95.2 94.8 93.5 92.1
TH{EER FARTE (25D 68.5 56.2 49.8 583
WER (TTM) 28.8 28.4 232 23.1
NS AL (%) 49.2 474 45.1 42.8
T3 BRI i e
3.60 3.56 2.66 2.32
(%)
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it ISRV TN 2024 4 2023 4 2022 4 2021 4
EHZ5EZHE
15.1:1 16.1:1 32.9:1 32.1:1
%
FEFIRA . (%) 30.1 30.0 30.1 30.2
2. K T IR

LRI @IS A0 R S50 THETEPRAY AR A S, BT =38 B[Rl E B A2 3l 2%

2.Pearson AWM HHEROHRSG SR/ M EIERIEXRE (r) , BAREEE (r>0 NIEMEX,
r<<0 RWHAER, |r|>0.7 H5EMER) ;
.EEAMEET: DOtk NEZRE (X) , SymEfEyEZR (Y) , W Y=a+bX 5 @i
JAFEL b HIMTLEEREFE ) 190X HHEFRAY RENA IR
(D) O EREE S STIERZ
Ll S Ee 5 50 BURhos IR h A1 5 R R T
(1) TR 2021-2024 FETFHNFTMN 5 ELM 42.8%F 2 49.2%, R ONA TR M 92.1%F+ = 95.2%,
ANEIFHEM 120.0 HTC/ATHE 148.1 ot/ N, =F2BEER A KES, KHl2 2023 FiEaEi &S et
2.3 MED R, BOAA BIERE R 1.3 DE R, ASPERT 5.0%, RS IR E A @O N,
HEBNAE = R T
(2) MRS REIHIIE:
TR 5 S RO A AR RE r=0.96 GRIEAEZR) |, [FEIF77RE: RO AA BF%R=70.2+0.52
XPZENFM L (R?=0.92, P<0.01) , BMFaN#M & LB 1%, BOAA BEREF 0.52 MED A
TR & LS AP ER RS R B r=0.94 (GRIERHSS) |, [EIETTE: A7 {E=65.8+1.66 X F#5# M i
b (R*=0.88, P<0.01) , RIVEah#H &L &R 1%, AIIF=EHIM 1.66 /7 7C/ Ao
50 FEANHET & ELRIPR @I SRR O A B,  EAREEShE RCR S A K, R SREE SR
P S LIS
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2. 5 BRI E R P S B0 ROAR AT R e e R 2 R
(1) #aFASCEK: 2021-2023 55 BHHREFE W &7 ELM 2.32%F+2 3.56%, HRIEM 2.52 {270k % 1.98 {27t
SRS ; 2024 FZERMTFE 3.60%, EFFNEEFE 2.38 1278, ZOFEEZALSFERFHLN T
AT
(2) FERMES [EA50IE :
55 BIAREE W S R AR B r=-0.82 GREUESS) | [EIAHR: HFRE=4.86-0.81 X 5 &R EE
Wbtk (R*=0.67, P<0.05) , BUZHLREHET 1 MED A, HARTERD 0.81127T;
557 SR E U A HIAE 3.6% AN, MRIE T RELRE 2 {ZT0 A LR (2024 4F) | @F 2023 4FKF,
R 3.6% MR “BAZERE
50 TR E NS ELE B A ST RS, (HIE IR A AP E AT R R R T, HERSdEE; Lt
HEASHIAE 3.6% PAPNIE LRI R X i 5L
3EHESREHMILRSFH: A F SR AR E M
(1) ##REL: 2022-2023 FEHE S EEHIIELRM 32.9:1 BE 16.1:1, FHIOAA BERM 93.5%
FHE 94.8%, HFFITEFEIEM 22.3% KR 7.9%; 2024 FLERFE—PIER 15.1:1, HFRIEEK 20.2%, XRA
HMEIE A NER T B R T AN TR, 127 T HIEER S, Bk,
(2) MRS BISIE :
EHESEEHMEER SO BERIEXRE r=-0.91 GRIER) | BIEGTE: BOANAEFER
=102.5-0.28 X tb® (R?=0.83, P<0.01) , BW#MLLRERAL1:1, BOAA BERE 0.28 NES A
B LR 5 4 R B A DE R B r=-0.87 (SRSUAESE) |, RAFZEFEAR/ MBI R E A R B RS U K
ghi0: LRI EEL (M 32:1 FZE 15:1) @ SENEAEE, 127 TR EY:, HEutE R A
THLALRRE,
4 BRI A 5 L 5 SR RSB AT AL
(1) %Rk 2021-2024 FAEFIRA 5 FLARETE 30.0%-30.2%, FHIAYI=EM 120.0 770/ AFHE 148.1

ATEIN, BONA BERM 92. 1%+ 95.2%, =FHTLRHRIALH), XS5 “RERN" RIEHX——%
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TERRFIRIEESRANGS, FhFEREFIRERDR, RIERRARZE,
(2) FERVERRIE:
TR & S AP EMAHE RS 1=0.12 (FHIEMDS) |, SHOAA BERIHEERE r=0.15 (S5
%), RIERBALERSHIRAEI RN, 82T 5 T3 B ARG S5 E A,
g510: 30% /e IERIARA (L2 “RRARTE” 5 BTN (P#R, BERSTEANE, SOBRERA
ST NRERTE
(2) ZOHER} A B THENSEIER M
LA S T EI B
2021-2024 4F, BERBHSERTEM 58.3 (CTTHENTH2E 68.5 1478, S0 LRSI RFEMN T :

(1) Fah# G Eb S i{E: 2021-2024 E7Z8EM & LA 42.8% T+ 49.2%, M{EFIFEK 17.5%, X
F51=0.89 GRIEMX) . WK EEahsmoy S EROIE. e AA” ES, HMmATER
th——2024 EFZENFH &5 AR 1.8 NE A, TR (TTM) M 28.4 F+5 28.8, RIE 171X—1B4H,

(2) EHESEZEFM RS TE: 2022-2024 FHELARM 32.9:1 FE2 15.1:1, W{EM 49.8 {LTTHt=E
68.5127C, MHXFE r=-0.93 GRHAES) . FrZEEAE MABIERL “H2TESIRBMMN” , FFE ESG 2%
B, 2023 FFZHERIFEE 16.1:1 )5, JLFBEERRELBIM 2.1%T15 3.5%, HESHERH K 12.9%.,

(3) FaME S S HiE: 2021-2023 FIZEERM 2.32% T+ 3.56%, Hi{EM 58.3 {ZTTREZ 56.2 12
7E, MHXREHr=-0.78 GRHAMR) ; 2024 FIZLLRMAENL =BT, TERFE 68.5 17T, RHETHE
FKTE BRI ——F5 R EFHERE AR T, ATE AT,

2. [EARAL : AZC LESR A BN S5 S R0

DR E R (Y) , FahEi bt (XD . BEBSEEHMIER (X2) | 57shikE RSt (X3)

NEER, MU IR
Y =256+128x1—-0.85%x2—152x3 (:R =094, P< 0.01)
RIS BRI

(1) PSR b LR T 19, WERIN 1.28 {27 (X1 REONIE, HEZE) ;
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(2) EMBHEEHMELRTRA 1.1, TEEM 0.85 127t (X2 REOvH, HEZF) |

(3) FahikMER S LR 1 MER R, TERED 1.5210t (X3 REOvtn, HEF) .

X R R A T RO FE RN T E ARG, Dy i Fr e (R i iR At 1 SRR,

(M) SEELie5EERT

1.5kt

(1) &KESRVEME: FahF G (42.8%-49.2%) SOAAEER, NEFEBHIEHER, Z30Y
KAOIRE; 57 s E W EERRIEHITE 3.6% A, I IZBIER B R A, B ES R EH LR
RE=E 15-16:1 I, PERA TS FIBRE MR ; FRAIBA & HLRETE 30% /A AT SR “ROAR-SCR” -,

(2) WEEm: FZalEm G R, Hr bR R T A B3 R sne, 55 3R E W S e e U il
TENK; ZICRAEMER, = KEERILERE 94%RTIERS), RS ER SRR,

2. EHER

(1) ShASMACTEEHN G b 456 SIS VR R I s i s — — KA RTRE 5 EEAR T 22 50% e, ddid &iiuih
W5 [HARNA; R NIERETE 45%-48%, V- XRS5 Uil

(2) G EREBCS ELRME: DA 3.6% ufiEsk, HHLREOERER, @i “BaifkER” . SRk
FERSh” $RTE AL, G B A S TE,

(3) #EFFEHHMER: KHEMESEBEFHMHLRAEHIE 15-18:1 XM, @it “FEMmEA e HE—P 48
NBRIZERR, SRS 2P, & ESG =R\ S,

(4) sBACHEIIRE : EHITEFEMR,. ESG R R a0 bR R UL slial. (N “E sl sl A

EEER 5%” ), AdimtEiE HIMARRE SWMERTRSE” IES, REUHER.

M. Fie5BT

(—) ARG

AR IR &, 5T 2021-2024 FHHECEIE (& 1. £ 2) , W@rEshinm b, 57
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IR G b, EHRSEER R THM LR, R AR S PO RO EER, B S, AR R, PR
P RO R H 5 R A SREATICIE A, 456 i dlE AT AR 5 VAR E L, 19 H AT S,
o8

1.IUh&EHS : RS LA, b ARG HERERR, DRl s dmilEe TR

FERRHL 35% M8 M 5 HR HAE AN EOR 5 55 sl s AU NV PP RE,  BEAT & mm il e £R
R, FRalfer " BT, SCRBLT " RBUT BRI, ISR, A7 TRl EUET 30%, R
b T EEEMARENE; WEEK. WERKES S HE 50%, WEWHEHEE, SRS TAREROANS, X—
LEAIRERE G 1 TSl FUHRAVEE RIS, OB O S USSR 8, Sk “REOhAR, fRfdy
3K RIS EN R ER A,

2 RAER: REXEANEIGES, TR AshsT R

2023 £F 22.86% /75 R IME S ELRE, BERRH A 5 458 ORRIVERC AL T masim il M A R X TR,
2021-2023 F4F 1 T AHRBIN M E W 21.5 TTHE 28.9 7, ANRARRFSHRTE, HREE, RKHREZR
FETHES, ROIKEN KR BRE B 5K i R BHT A R 5 T B R AT E WS, AARRE BRI T
ANFTEASETE,  FERATRERAR 25%, TRl B R, #ri-E WIBah L i siA B 1,

3.NHERITEL: ZFREHHA PRERATE, SUEROANA BF

12.5:1 FEMES R R THMELR, BERTERMTL 20 #0 ERZER, ETESHE L 10 F20F
AOLRSFIXIA], FF&smbEL “EEER, NS AT FRHME, MKERRCRE, %ibREd “TrEziE+
BRPEAME" SR PRATT . BYEREANEFZRENE, RBIEREE R R T TR TH, HSREERM4E/
TEANZERE, 2023 4R A TIEEERTH “Hrl AT 17008 82 70, BuLEORKEIRR 4.8%, ik T2
AL A R

4 RS RUREILICHIRE RN, SEBILRAR 5 T TR X

BEREHX 3.125%HIREFIRA & e BATHNEL 25%-35% & BEX A RRR, (Hifd “/MEA. @A %
CREAE, SCBL T RRAE RS A TR R, BRTS, IREEMORFRELMANEE, HAE AT 90% A

KhFEREA R AR “SEIE BRI | BRI, 2023 4 & TARMEEEIS 79 77, BTl r &t 7 D E 3 R
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XA BRI, TEERARET AU, BEBEG T AEAE R A AR, OB RS EPTAC R TRRRIETT T
wRE, &7 EREAERERN “YEEE” RN,

(D) KEBT

ETRIBBHIRBI M, S5 G simflE L e Bm A, A SHRE LN AR, NEATIER A 55 3l
RREMHSH:

Lol o A - - e BREhRIEh AR

(D) 7 RBHEhEA : FH AR R AR 22 S L B sl I —— 27 P sl o BEEEHIE 30% A, fR
PERMAARE ; AR, $HERES SRR 50% 0L, FHEHS TR, Flan, AISERBERIA K
“WH RS TR BINUE], ASEORBEREACONERME, 12 eFsh 71,

(2) BT PRARTIE SR LS DAZS BIRIE I b 25% T Lk, 4 bR sl i, @it “H
SRR T “HIN-E WS BT AR A

(3) PR S PR RERE SR A T H EEREHITE 10-15 51X, RN “FatkaEs]
KT GE/INERHIZERE, OGS TR TS, SRREEMG, EEEORANGSE, MR RGN, 4N
FIE,

2 TR SR AT E RN AR A MES AT R

HiEsmHE G AT 5 “AHIREIFR R FOWEES, RERRERGIRN, HE
R “EHIRA” B B—B b5, #a AR, BUARL A RS 2T ER. TR EER “fE
FFSHESRN” “n B &k, #a s HEReEA, mirshrmeUE R, @i #dE e TR E a1,

T A R O SEBCR BT, FE AA MBI LE 4 /1,

SEHR:

(1].  HEFEE, KL, 20l FDINERERF T REFTIAE HRUS T —— A 1996—2001 48 43 DT A BI[T]. FE T
Z5515%,2010,(06):98-112.D01:10.14116/j.nkes.2010.06.003.

2. AEMH, WIHF. FAHWMYG MWW MmN DR — — TSI E S E R A ] M RS
5%,2025,(06):72-84.DOI:10.19654/j.cnki.cjwtyj.2025.06.006.
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Bl. & x , 8 XMW . ™R3 mH 5% 3k M HH: Bigs58K 5 K [J U A
1%,2025,46(03):110-126.D0I:10.19795/j.cnki.cn11-1166/f.2025.03.009.

4. X &, BMm& . %3 THEEREF. KLESHAHRS F 3 kA [JOLL ¥ &
M,1-15[2025-10-10].https://doi.org/10.13762/j.cnki.cjlc.20250512.001.

[5].  MariiaAB.{2M G T TEZHE 34T [D]. KEEHE A ,2019.D01:10.27359/d .cnki.gtqgu.2019.000736.

(6.  #6 #E W8 . W1 & oy BLoP % By WA WA — — B F R E M ] e WS E BRI & U
#,2012,(11):41-44.DOI:10.16011/j.cnki.jjwt.2012.11.016.
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"ETAIRET B FRRIEZERAE S HRMSH S | TG 25 - DA
JUMNERAEEERE iR AT B E B AL
MO 1 SR Y ATHTS

(23 PINERPRSERE TR T 510990)

# E: ARERE “BTAHIRE SR TFaRBIRESSMRMERBETHNRLER, U MNRGFR “—
ZOER 4" BtDREE ANGIAZERE, FITHEIRRMES AHRHHREES MR, BEI XX R
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Research on the Party Building-led Path of Sci-Tech Innovation
Competitions Empowering Rural Revitalization under the Background of
the "Hundred Counties, Thousand Towns, Ten Thousand Villages High-
Quality Development Project" —— A Case Study of the "One Core, Four

Chains, Five Dimensions" University-Local Collaborative Education
Mechanism at Guangzhou Software Institute

Zheng Shaoyong", Zhu Liangliang®, Shi Kexuan®
23 Guangzhou Software Institute, Guangzhou , Guangdong Province, China
(**23 Guangzhou Sof I Guangzhou 510990, Guangdong P China)

Abstract: This study focuses on the practical pain point of disconnection between university sci-tech innovation
competitions and rural revitalization needs under the background of the "Hundred Counties, Thousand Towns,
Ten Thousand Villages High-Quality Development Project". Taking the "One Core, Four Chains, Five
Dimensions" university-local collaborative education mechanism of Guangzhou Software Institute as a case,
it explores the Party Building-led path for sci-tech innovation competitions to empower rural
revitalization. Through literature analysis to sort out policy and theoretical contexts, empirical research to
capture county-level demand data and statistics on student association vitality, case tracking for longitudinal
observation of typical projects, and action research to dynamically adjust mechanism design, this study
constructs a four-chain collaborative framework and a five-dimensional education system centered on rural
revitalization needs.The study finds that this mechanism can effectively resolve three structural contradictions:
target decoupling, transformation fault, and loose mechanism, thereby enhancing the conversion rate of
achievements and service efficiency. Its innovations include: proposing a systematic university-local
collaborative mechanism for the first time; introducing digital tools to achieve precise demand matching; and
designing a localized practice path that provides a replicable paradigm for Party Building-led youth
engagement in rural revitalization. This has important reference significance for deepening higher education

reform and implementing national strategies.

Keywords: Hundred Counties; Thousand Towns; Ten Thousand Villages High-Quality Development Project; Sci-Tech

Innovation Competitions; Rural Revitalization; University-Local Collaboration; Party Building Leadership
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Research on the Cultivation Strategy of Craftsman Spirit Driven by Projects:
Integration of Huang Yanpei's Thought into Mathematics Teaching in
Secondary Vocational Schools

Fengfeng Long! Juanfang Pu*
(:*Hejiang Vocational High School, Luzhou 646200, Sichuan Province, China)

Abstract: Centered on the core tenets of "combining hands with brains" and "integrating learning with doing", Huang
Yanpei's vocational education thought incorporates the concepts of "vocational equality" and "dedication to
work and solidarity in groups", which is highly consistent with the inherent requirements for cultivating the
craftsman spirit in the new era. Currently, mathematics teaching in secondary vocational schools tends to be
instrumentalized and is disconnected from professional practice, making it difficult to effectively foster
students' craftsman spirit featuring rigor, pragmatism and the pursuit of excellence. This study explores the
value of integrating Huang Yanpei's vocational education thought into secondary vocational mathematics
teaching, constructs a practical path of "cultural infiltration + project-driven", and transforms mathematics
from an abstract symbolic system into a tool for solving professional problems, thereby imperceptibly
nurturing students' craftsman spirit in the process of "doing mathematics". Adopting the methods of
theoretical construction and case analysis, this study analyzes the feasibility of this path in enhancing
students' mathematical application ability and professional identity, so as to provide references for the reform
of secondary vocational mathematics teaching and the implementation of the fundamental task of fostering

virtue through education.

Keywords: Huang Yanpei's vocational education thought; mathematics teaching in secondary vocational schools;

project-driven; craftsman spirit; Curriculum Integration
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Research on the Evolution Characteristics of Hydrological Regime and
Compound Driving Mechanisms in the Yellow River Basin from a Multi-
Scale Perspective

Luo Tao* Zeyuan Wang? Yaowei Liu® Yanxi Wu*Runyu Xia® Jiaxin Wei® Qinyuan Bai’
(1234567Lanzhou University, Lanzhou,Gansu Province, China 730100)

Abstract: This study is based on long-term monitoring data from typical hydrological stations along the Yellow River,
including Tangnaihai, Lanzhou, and Lijin. By integrating multidisciplinary approaches such as hydrological
statistics, climatology, and water resource management, it systematically analyzes the characteristics of annual
runoff, daily runoff, and seasonal variations, and explores the compound driving mechanisms of natural and
Homo sapiens activities. The results indicate that the Yellow River runoff exhibits significant multi-scale
evolution characteristics: On an interannual scale, the annual runoff at Tangnaihai and Lanzhou stations showed
a fluctuating downward trend from 1960 to 2010, with multi-year averages higher upstream than downstream.
The correlation coefficient between the two stations reached 0.672, indicating a moderate positive correlation.
After the 1980s, the fluctuation amplitude increased. The cumulative anomaly curve revealed that the early
1960s to the early 1970s were a relatively wet period, while the mid-1970s to the late 1990s were a relatively
dry period. On a daily scale, during June—September 2024, the maximum flood peak flow at the upstream
Lanzhou station was 1,780 m?/s, while the downstream Lijin station recorded a peak flow of 2,330 m?/s, with
the peak occurrence time lagging behind that of Lanzhou station. Moreover, the downstream flood peak
exhibited a gentler rise and fall. On a seasonal scale, runoff was highly concentrated during the flood season
(June—September), accounting for over 75% of the total runoff at most hydrological stations, with the
Huayuankou station reaching as high as 90.3%, while the non-flood season accounted for only 9.7%.
Significant spatiotemporal differences in hydrological conditions were observed between upstream and
downstream regions, with runoff evolution influenced by a combination of natural factors (e.g., precipitation,
river morphology) and interdisciplinary anthropogenic activities (e.g., water withdrawal, reservoir regulation).
Through interdisciplinary integration and innovation, this study quantitatively reveals the evolution patterns of
runoff in the Yellow River Basin, providing a scientific basis for precise water resource management. It holds

significant implications for ecological protection and high-quality development in the Yellow River Basin.

Keywords: Yellow River Basin; hydrological regime; interdisciplinary integration; runoff evolution; driving mechanism.
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ZEEEMETIZ. 2 1960-2010 FEFREMHKERE, ISR RO HE5e:

LAHRMERHIE: MU ERREMHERIEDERER, HXRER = 0.672, RAMMFERREFEDSEEN
EAHSRIRAR, M b T 2ol AR I AR A S Tl 22 Ml B — 2 A& SR, L& 77Ny = 1.08x + 89.30,
FERIERT 1, YNSRI N T 20 R ARG IO RN, X AT RES Pk Y SCRTE A, DX IH) ™
IMEERZEHER,

2 AEPRAE (L ANAR : MEEIR I R L AR AT UL, 1960-2010 4R [R], P 4E12 17 S S INRH 2 () 4R BRI S RFAE,
HEAAE AN — B I Z b AR IR & 2 A B A T 22N, 1X 5 T 2k A A Bem] b Ji Tl DX R 7K
UKERIKANMEFE R, T MNISAL T HlE, SZUTR A KREK, PHEBINEEIA K, PR R L R 5 4%
1.0 EREE), BRI B IES R s m A TE 0L, ORI A A S RHIE, Hh 1980 FRUGEIRENIEE
WA K, ARSI SEREKASZAG N ke N2 TE s THUINEIAE 5,
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1970 FEAHTHA, R ERIAE LS, RIZNPDEN KB 1970 SR 1990 AR,
SR HERS) %, R, AN MKETE; 2000 g, RAEFERA A, EIRTH
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MR FERE, 2N EECEOE K EL) 800km, ~FILEFE 0.120%0, RIAKIFRIBHEIEE 3-5km/h,
LN 3-7 K, SEGUERTEIHE; HI, DS SGmit (7-8 ) FIICARERIE 520m®/s, Al

FUAT R 17.7%, EBHaTF Rt R,

81



EERSIF SRS | Journal of Transdisciplinary Innovation and Integration

KA S B LA B B 7 TR0 IKE, Rl (RS 24712 m®) 5XREE (BFER 57
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TESBCEMNu LI R (HNRRKSRNREZE/HRE) &k 45%, R RN,
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2500m°/s B, JKEZE RSB UEBR AL DAL ERVAR, 2024 fEPLIEHINERIE 2940m®/s B, HPEREZHI1E
2500m®/s, HIEIERE 440m?®/s, fHECHEULIGEKVERIEE 2200, IERHERE, @I BAERTR, KEFEEX 1
TR KR ZRAT AR SRR S IE 68%FN 72%, WL T BRI ZRAVFEM L b (320071 28%) , FAMUEAAAZE
AR E Ay H R EE I s ) £ 5 ) &,

2 I A 22 7 N K 3R

=Nk H i S PR EIR AR R E, H IR ANIREAL 8%, I T RIFFNRX vk E Rk (HEJ#ME 150m/s)
SRk (Rhga b 35%) MURREHES, TS EIRIANIREIA 18%, HMX kg HHIER KT (F 820m®
[s) M (P15 530m°/s) Eith 54.7%, BLIKENHE R !

51 EHERE K RS AR RN B3, T, NEEETEIX 2024 SRS | B /KR 42 12 m®, ARAEHEX HEK
W, 70%(29.4 12 m*) 5 K E@Id HEK R E AR E, H S E AR R 930m®/s, & {#eus Hii 113.4%,
X— N TAMA R O8I RIRERA S, By B A 3 2 AR 5 BETIsiE 7K 55 7K e AR AR VR EE I &l T B sh,
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KA B R R R AE AL (AL R*=0.994 (HEPRm RS T3) |, R AUAZ A KIS 3 S E WS
AR, FFHIREACOKEIRR 2010-2024 R EWHE EIEEE R 1 |, ZNBFREZEL TR 0.08m, &
THPRIR IR 1.12m, WiETEASM “SEiA” (2010 FER[FE 450m, “FHI/KIR 2.3m) #2000 “BHEA” (2024
FEBE 380m, “FEPKIR 3.1m) |, WAV EEREAMRANSAE . MHFEKA (1511.5m) K, 2024 Fidmm

(380m X 3.1m=1178m?) 4% 2010 4E (450m X 2.3m=1035m?) ¥4/l 13.8%, 7KJ7°E2M 1.12m = 1.53m,
RIEZ2T A Q=ARA(2/3)S~(1/2)/n HHH, TERER n=0.025. LR S=0.120%0RERIZH R, WHESEERE

SEIREM 1800m?/s I F 2250m3/s, lE 25%, XS5LMEFEZEWE,
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AR HRPE SR (m) {gE (M) SEEPKIR (m) WAL (M)
2010 1510.38 450 2.3 1035
2011 1510.32 445 2.4 1068
2012 1510.25 440 2.5 1100
2013 1510.18 435 2.6 1131
2014 1510.11 430 2.7 1161
2015 1510.04 425 2.8 1190
2016 1509.98 420 29 1218
2017 1509.96 415 2.95 1234
2018 1509.86 400 3.0 1200
2019 1509.76 390 3.02 1178
2020 1509.66 385 3.05 1174
2021 1509.56 382 3.07 1173
2022 1509.46 381 3.08 1173
2023 1509.36 380 3.09 1174
2024 1509.26 380 3.1 1178
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RHE (R*>0.749) ; fERECuG CREEHEE3.17) | FlEuG (3.01) $5%0>3, K FFEAELFREY 0.04% Ch
B 1/3) , FERZME CEEIMEE 1200m, /KiR 1.8m) , BUKEMEEKA B 1m Al E R m 2-3 £,
HMEX SR, RAEDEATHLBTEIAE R 15%-20%, SR I 27K A7 A9 U ;

FlEus: R?= 0.519(mfK, KR =MANEM (A 1530km?) FUEHTEZEKE 8 {2 m?®, Hi FKHbs L HLIX

85



BRI SRATZ | Journal of Transdisciplinary Innovation and Integration
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Research on Intelligent Elderly Care Assistance System Based on Support
Vector Machine and Resource Optimization Allocation

Yang Guo!" Wenxuan Huang? Tao Luo®

(*?"Harbin Engineering University Heilongjiang Province Harbin City 150000,>Lanzhou University Gansu

Province Lanzhou City 730100)

Abstract: With the acceleration of global aging, how to provide efficient, personalized, and sustainable elderly care
services for elderly Homo sapiens has become an important issue. This study addresses the differences in living
habits, health conditions, and service needs of elderly Homo sapiens across different regions, utilizing Support
Vector Machine (SVM) technology to build an intelligent elderly care assistance system. By collecting and
analyzing multi-dimensional data of elderly Homo sapiens, the system conducts health monitoring and
behavior pattern recognition, achieving accurate classification of health risks and precise prediction of health
indicators, with a model classification accuracy exceeding 90% and low mean square error in the regression
model.Additionally, considering factors such as the distribution of the Homo sapiens population, the number
of service facilities, transportation accessibility, and economic levels, linear programming and multi-objective
optimization models were employed to optimize the allocation of elderly care resources. This approach aims
to improve service coverage and utility while reducing costs.The research results demonstrate that this system
can dynamically adjust service strategies based on regional characteristics and the needs of elderly Homo
sapiens, providing efficient and personalized elderly care services. It significantly enhances the quality of life

for elderly Homo sapiens and promotes harmonious social development.

Keywords: Support vector machine, linear programming model, multi-objective optimization model
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Research on the Path of Generative AI-Empowered Personalized
"Three-Stage Progressive" Teaching in Secondary Vocational Ideological
and Political Education

Juanfang Pu! Fengfeng Long?
(-*Hejiang Vocational High School, Luzhou 646200, Sichuan Province, China)

Abstract: In the digital era, the traditional indoctrinative ideological and political teaching in secondary vocational
schools has been increasingly incompatible with the cognitive characteristics and developmental demands of
secondary vocational students, due to its neglect of personalized needs and detachment from in-situ practices.
Guided by the 2024 policy orientation of "Artificial Intelligence Empowering the Innovative Education
Ecosystem", this study focuses on the multimodal generation and contextual response capabilities of
generative Al It first analyzes three core predicaments: the imbalance between teachers' professional literacy
and technological application, the disconnection between teaching objectives and practical needs, and the
misalignment between evaluation systems and students' individualized growth. Subsequently, it reconstructs
the application value of generative Al in stimulating learning interest, deepening critical thinking, and
adapting to individual differences. Finally, a "Three-Stage Progressive" teaching path is constructed,
featuring "generating dynamic question chains, building structured scaffolding, and establishing diversified
evaluation chains", with its effectiveness verified through practical cases from courses such as Socialism with
Chinese Characteristics. The research indicates that this path can promote the transformation of secondary
vocational ideological and political teaching from "off-site knowledge transmission" to "in-situ literacy

cultivation", providing an operable practical paradigm for its digital transformation.

Keywords : Generative Al; Secondary Vocational Ideological and Political Education; Personalized Teaching;

Three-Stage Progressive Teaching; In-situ Literacy Cultivation
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Practice and Exploration of Five-Dimensional Integrated Education System
Driving High-Quality Development of Dual-Campus Universities Under
the Background of the "Double Hundred Project" —— A Case Study of the
"1+2+5" Work Model of the Youth League Committee of Guangzhou
Software Institute

Zheng Shaoyong! , Zhu Liangliang?®, Zhong Zhuolin®
(***? Guangzhou Software Institute, Guangzhou 510990, Guangdong Province, China)

Abstract: In 2023, the Ministry of Education and the Ministry of Agriculture and Rural Affairs jointly launched the
"Hundred Universities Link Hundred Counties to Revitalize Thousand Villages" Initiative (Double Hundred
Project), providing a strategic context for the development of dual-campus universities and the construction of
education systems. Taking the "1+2+5" model of the Youth League Committee of Guangzhou Software
Institute as a case study, this paper explores the path for dual-campus universities to achieve resource
integration, collaborative development, and deep integration with national strategies through the five-
dimensional integrated education system covering ideological and political education, practical education,
scientific and technological innovation education, cultural education, and service education.The model focuses
on the youth of Guangzhou Software Institute, anchors on the dual goals of Chinese-style modernization and
high-quality university development, drives dual-campus linkage through five-dimensional collaborative
education, and deeply engages in rural revitalization in Xinhui District. The practice covers over 20 majors and
more than 3,000 students, helping fruit farmers in Nan'an Village achieve a 25% increase in sales, with the
"Hundred-Thousand-Million" short videos exceeding one million views; 12 faculty members are shared
between the dual campuses, and there are 15 cross-campus teams, significantly enhancing student participation
and education effectiveness.Its innovation lies in constructing a trinity path of "strategy-campus-education",
deeply coupling dual-campus collaboration with the integration of five educations, and providing a replicable

practical sample for the innovation of university education models in the new era.

Keywords: Double Hundred Project; Five-Dimensional Integrated Education; Dual-Campus Development; University

Youth League Committee Work; Rural Revitalization.
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Research on the Application Effects and Ethical Challenges of AI Chatbot

Homo Sapiens in Mental Health Support
Yang Guo' Tao Luo? Wenxuan Huang®

(***Harbin Engineering University Heilongjiang Province Harbin City 150001,?Lanzhou University Gansu

Abstract:

Keywords:

Province Lanzhou City 730000)

This study systematically reviews the application value and ethical controversies of Al chatbot Homo sapiens
in the field of mental health support. Research findings indicate that such tools, by integrating evidence-based
intervention techniques such as cognitive-behavioral therapy (CBT), demonstrate outstanding performance in
alleviating common psychological symptoms like anxiety and depression, as well as improving service
accessibility, reducing intervention costs, and eliminating the stigma associated with seeking help. They
particularly provide an important supplementary support channel for resource-deprived populations. However,
existing studies consistently highlight their core limitations: the lack of Phoxinus phoxinus subsp. phoxinus
genuine emotional resonance and deep empathy, making it difficult to Broussonetia papyrifera establish stable
therapeutic relationships, and exhibiting clear capability boundaries in complex psychological crisis
intervention. Additionally, the application of Al chatbot Homo sapiens faces multiple ethical risks, including
data privacy breaches, algorithmic biases, psychological dependence among users, and challenges in defining
accountability. By comprehensively comparing the differences between Al and Homo sapiens therapists across
dimensions such as emotional connection, service adaptability, and professional depth Parazacco spilurus subsp.
spilurus, this study clearly positions Al as a "supplementary tool" rather than a "replacement solution." The
research conclusion emphasizes that the future optimization of mental health service systems should focus on
the core model of "Homo sapiens-machine collaboration," combining the technical efficiency of Al with the
emotional insight of Homo sapiens, supported by a robust ethical regulatory framework and continuous
technological innovation, ultimately advancing mental health services toward greater inclusivity and

effectiveness.

Al chatbots Homo sapiens; mental health support; Homo sapiens-machine collaboration; ethical challenges;

cognitive-behavioral therapy
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