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—.5l5

AR WL RN | SC nl Rpsl & SR T 2 A8 R 7, W R M AU K 5 AR S R
Z I 27, Al 5 A T4k G R s[RIV SR T S 2 5% B BOUE 20, £l 3 75 2 S 30 7™ Hh I 2k 1) 34
K, Rt 4 28 AR 77 SR A B T A il S € 5 0 A B B A (T = 45,2022) 1 RS 4%
TR R T B AR B S R P2 208G B b e s PR B A B X e e s A < 5 YR
B 1) 3 Bl AT REE 0 < B AR, 37 il WA L 1 Xt M A B 5 R R TR R
U, S Al Sl B A R B S K PR B W, FR S AR TR (A R B A PR S R R 2 S AR A
5 1O, SR — A S 20 U v R R RSB WUk B bR A U R —

A SRy i Ml B B8 PR35 1 R TR 5 140 5 s R BRI R BT 4220 R Bl (9 26 7= AT R DR, S Al 35 4
P A B8 5 2 DIAR DG (FE 45 ,2020) 0 36Tl & WL AN (ELRR AR A0 22 53, ALl PR s T &) 49k I
o7 BRI AL 2 (Buysse et al. ,2003) 7 B 2 DA RSB RUBLA S EL AR, AA 3515 Yo I6 30l 2 F
BRI R T i 5 R0 e AR K S e AR IR P 07 40 ARAT 5 e R 19 2 Bl R P ik
(Ebru et al. ,2019) " B#& YRHEBOR IS5 HE R8T, St S5 07 7Y P53 5 s 25 o A8 4l Ay 75 G 3 B
“PEF SR T E S B A A G Bl AR 2 A S DA TR PR TR B AR R 1 I AR
W, I DAy 7R B3 R S i) i 5 TR B A5 R e A STt i 40 TR P s v LAl ok T b 25 ek T
Ly e AR BV E DT BE A R 25 R G R R A AR R B A 9 8 T RS SE AR # ( Yadav et al.
2017;Peng et al. ,2018; Alsayegh et al. ,2020) "7 45 By T b 8 5F 34 25 A0 B2 5 , Il 4 ll BE A6 A5 40 Xof
FRES ) LA B = (R A B 454K ( Fernando et al. ,2019) "1 s (B A 7 08 FHERE V5 5 1 4 1 A A AT fiE
1o AR A A 22 DR IR AR |, 1 R 8 B A4 2% AU PR ( Sidhoum et al. ,2018) 2,

FH o7 2 ] i B A A8 T A0 Ry il 558 s (14 25, LI ol T 2 880 25 Xof i Ml ) 9 05 i R 7
JKOF-$ B R A B T B AR B B R R E AR HEA T ORSR  SE E TR B B R R Al
i B R 5 110 R S A AR RS, 7 VAT BIR 9 25 T, St 8 78 353 15k v e P 43¢ 9 245 44 2 A 7
IRRCRBIE X SR A 17 T B2 00 ( Dangelico et al. ,2015) 1% PR, 4l 48 30 70 R 47 31485 s
RPN, PR A XA o JEL IR BRI R 1 iy 48 780 B35 e WA X TR I A A B i it 5 5 = B AR A
TV R BT AT il A7 5 P R T | P58 0 7 55 7 1T R AR TR AR B 55 Ak T PR e T %
il & J B4 S5 TR ), AT A 8 31 294 b B SRR, = Sl b 47 P53 5 6k T4, - 1 o B35 G s T S %)
OB R RN BWAEH

YR — Xt il A 77 G B R R AT RGEME SRR BT A B AE Y 3 Ak Bh A ey (R iF 2
28 4 25 TR R 9 T BN T (IS MR 452023 3 A7 45 ,2024) U B AR EE RUREA L 4
R JEA G HA R, — 7 T, BT A B AR08 38 3ok 28 i i 9 20 o 55 Ak AR B w5 PR Ak A 7888
SRANHS B 0 e BT R R A AR AR IR Al A SR BT IS 7 (B 45,2022 30 45 ,2023) 1 5
— 7T, BB RE A A S T BE R RO GE A BR BLRA T AR REIRIY T A R A Uik
ey PSS AR U T AT AU AR Al (0 75 Y HE IO B (T 45,2023 ok B 45,2023) 10 Kl
B H AR A 0B B YR Z B | B A5G T A i 22 36 Il 1 PR 5 W D 5 7 A S i, ARG
RO RE FTERIE , WEURRTRE AT T B s H A A7 I M B A E AT IR B s A O B N R (TR
45,2022) 1T AT A RIS 0 AR v R R A 2 A T DA AEAR KRR B SR A — 7 S, AT
A FTF Al e b BRI s TR R o
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SR B — 5T BRI SCHR O B 52 it PRI O LS A T3] 28 TR PRI S X il ¢ (0, e L e
LAY FE | (H 3 AR PRI A PR S A BN 2 €, 2 B3R AR P RS2 5 o) — 5 T A T
ML RIAE PRI A BN S (5 2 J 7 THD A8 AR A FH 45 B AR 2 0058 IR 552, 5L 6 A5 SR 25 42 80 A e B0
A PRSI AR, A ST AR SCTE B WF ST O BER b Al B A B BRI O T2 e (42
R RARTT = WAGE— BT HESL ST 807 2 55 I A Al R 358 B0 T 0 L (2 4 B 3K A
RIS LA B2 07 AT B A P15 A TR A 3K Sh AR RE A T, JF R 1 2013—2022 4R I A il
W ET A EE 12 ] Heckman 5 [ BERE Y YEAT SRR 56

AL EAT SCHR , AR SO PR 5Tk 32 248 T — S AEOTSE A b, DA T AR BE AR JIE 1 A M PR35 Ik
W 18 ¢ €5, R R RINE AT 9, DK A e BRI e 2 R AL 1 Al B s F) 2 i PR R 5, I A Al
PRIE O T2 ¢ 0, 4 2R A 7 AR AR T ARAN, NS - A B 2 e ek AR 84 SR Al B A e TR 4 T
ZIUES A B TR P 2255 T Al PR3 A5 -5 ) B 23 SO EL S TR ; — IR AE IR 7
VA b BETT P N S G A AR X KPR Al 2 A A T PR O T AT T A AR, IR d Heckman P
W BEAS TR 2% ik P8 O T X — A SR REAT M B N A PR IRV, AR OC T e S it 7O ik AR e, edb, it — 20
AR 4 PR AT Ml 5 G R A WA T T 3 A 17 280 P2 B 0K 5l i L PS5 5 T 20 R B 05 s T2 4
T 2 (A BEZ AR 7 AR S e, by il 3 5 57 A e B DR B S5 5t - 8 R 8 i 5 s T4 )
AR IR T SRR R

—ERS AT RRIE

TR T8 15 52 i 700 B3 5 2 M 25 ki SR BB R 2R R B R, — 2 A A B P THEZR AN AN (RS AE
2575 T EAT W 8 2% 5 (Sharma et al. ,1998) 1™ 52 I VBRI R s 2 LA J2 BOE & BLVE PR AR Al 2278 IR
W oAy E A, AR S5 i 3 Ry = T B ) o R0 et | N BS54 SR £l DAy 7 X A 45 00 o 7 A8 14
B P47 4 ( Aragon-correa et al. ,2003) 1" i i 45 Y P45 ffe s DU S PR PR T A 5 0L B0 L o I F
JR P P R AR O R £ R A L QT T 3 SR AR BRORT 4R 5 e A A 1) 2 B A R m A BT Al 8
AT S IS G — (Yu et al. ,2017) 2 (EARXITAT &, 5 8 BOA RIS | SRms LA 5 XU
55 (Juo et al. ,2022) 12

B4 255 & JEAR X R Z AP AR B S S5O B 5 Y B g 7™ o, 8 28 P 31 N 28 I A A7 e 6
JE I R I A Al R R A0 A T (8 i U ) B2 5K T 308 A 0 ol STl PR s (Al A Jr Oy =
LRV EEF AN BRI TUR 208 4 Ml 8 e A £ 7 S AN 152 ), DAL T 7 60 7 R0 3 Aol 3 o 25
PRI N R ER I8 SR MR- A T I X, SR, TR AN ™ A SR IBOR RN H 25 8 K SRt r= il 3, 9 gh
M 7 X P P 58 A R R sk i 3 Al T R R R AN AR R, S B IR BRI AN b, Aol 75 2 i) LA e
DA FTEE R PR 0 M T A AL S A B O | s A AR s AR g SR PR I 5 D R 4 4L A A
FH X s N2 DORBRY S 2 AR DA 48 IR R AN 2 I T R AR R R (2 R
5E,2015) 22 R S0 DU 2 il A TR ) BT X SR R P R R A 1) 2 1 2 UK R B BR AT ( AR 2R
45,2023) 1 BT AR SORE Al B K R SR TR i i B R AR i R e ORI R T 4%

1R R ARE S G2 RTAE TR

Al 2R (0 4 TR AR = R B R AT R TN, K PRI FE AN A A BB P R AL A Y 25
R T B ER O S RERE ST BEURIERR LN A , 3 4 2 I3k S A0 3 ot W DS Aol s 4 DL 3
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1 EZRUE (Peteraf et al. ,1993) 2 | ARHEFI 45 A OCH B , Al 32 S BRI A= 7 42 8 16 2l X AR S SR 1
TR A A TR T AT 2 SRR B, R T 283G Al A 2 B 2 50RO B S5 A G 2
[ 5 22 B R 5 A AL B AR A, Ll AR A B 22 B0 M B2 U, — T, BRI R 4 € T2 R RE 8 8 Bk
JIF B M AT T TR Aol B A B, A AR 249 DX B4 T A7 ) 7 Al R A5 BRI AARY ; 55 — T T, Al
R 2 €07 il BE S AR By 10 BBUSORE X Ayt BRI 8 4 JRE B Bt R 42 35 Aol ™ il B T 3555 4 1, B I
77 ity VR A A R SO0, BE TR i Al PR TR AL (TSR 48,2022) 12 IRLIE, KR A, Al 9201
PRI AT B Tk 0 R B AR R T

(R A2 | A [F) 2E L A) R I3 e X Aol 2 (0, 4 BB A P AR B MR A AE 0 35 25 5o BV R BRI
A ST 75 TR HE RO 75 R R R, FE BRI TSN A A8 A i 775 i BB R | R RE A S BT AR
AL ARTHREEST (AR A E T, Ml 7 5 TR B I LA b — PR HL i R SR AG 30, B
UGS YA BB T A S R 0 e 2B AR e M (B0 %5 ,2022) P, AR ALER
S5 % O 25 R TS 5 e = A, T AR (R o) R s A I S5 48 T sh il AT s B oR MR (8
RO, 00 RORE S G B T MUSAR 15 PSR TR B A L B TR (B A B A R —T7 T, 2R @R
WA TS H R A S E R AF , BRAZH 58 AL T 3525 18], G i BRI (T 982k 45 ,2022)
I3 —J7 T, A BRI B4 2 (5 A A i o e R RE TR AR A A 7 AR B B AR T, A ) T Al 4R 71 5%
TR AR (figsipg 45 ,2021) 27 JF FL ZE AT HE R PREE N St o A2 P ST B IR BE A5 FR AR ) S (0
FTEASE SR RS, A7 BT Al M5 A n] 5 0 5 A D0 5, 52 B 22 48 S S i I IR (kT 2%
2023) "% AT UL AR TSN A RN | T R B AN LA e R S SRR AL 5 A
MAR G — , ER G LR @A R A E T [, A F T Al 35 25 35 3 R SRR 5 (Ebru et
al. ,2019) ', KL, FRIE AR TFHICA B Tl 2k 0 2 B3 A PR AR T

2 HFHAET SR EAT G R E B 5

R R 5 2R Bl B 378 42 | Al PR B W T ke 55 o B HEA T UM MR 25 AR 1) LA,
AR TS , b 2R R s . MR B R E TR, B 05 O T RE S A ol o 2 (A B R
TR T (MR AS B £ JEE T, HHEAT B 05 % 0% AT 6 25— 28 90 AR A XU , 3¢ 86 PRI 2% T R 3 I il
BRI 5 L P S s TR N, s B — | R R T T T A 4 0 B R R | T
X AL Z B il B IR LR ) 2475, T LA () P e JRASE AT RE 23 42 155 4 b AT W25 ]
XA P 7 5 AU 5 [T, S € 03T 45 Sl LA e KB | o AN i, 8 T RE 5 | 2 B % 3 1)
ZERPEICTR R A BT S5 A i T FR b (I 45,2022) 0 45— il BE AL i 21 LB Al
PR ER AFRARE SO HE , KU R R B AR T T Al 2 B R A AR, T 58 750 35 W 1) 325 4
TG Al A BIZH S PR R A DM, 24Tt Al A A BIAT g , 8 Al T I T S e A S R | I 67
R 1) R A PR AR (AT, 55,2020 5 55 Ia 25,2021 ) 00 s 55 = BRI (om0 R 1 e BEAS B s T T
BEAZ5 oo Il SR BBHE (15 R SR | 0 A SR AT A IS L B UIRES S BURA W TR 7 R 2 B R T SR T
JRAT IR F | LR 2 B3 (0 £l I ARG, S 2 R 50 U i PR 5 ( PSS 465 ,2023) Y

PRI, S5 BRI b BRI TH 2 BE 5 42 TH Al A 45 (0 A B R A 77 4 fHL jl T R 5 B T 4 7
TR, FLAEAE KU, EBRSE Al 45 B 05 0 T W i 22 290, TH RSO B R, T4k
T A R AT AT 25 | A W AR R RIS S R 0 R G VA, — T, B AL R 19 T
A B0 E P AT T SRR R PR M A B R GO T B T Aol HEAT R B S
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FHRTEIE s 53— 7 T, BRI B R SR AAT B Fh Ak Al £ PR35 s T 2l R v o T I 1) — 3R 571
B AP R 2% [ ot A i M P53 s -0t €, 4 B 3R A P S AR THUN AR BNk, 4 & 2, B0k
S AT L3 5 ol 0 AR TPk SRR 3R Bl sl 4 PR R TG, I R % 38 3 AR A B4 RIOK X Al A 85
AR IR TR AE | DT AL PR 5 SR O il 2R (8 2 B R AR 7 SR B FHE T

(1) A B A2 PR X6 A5 s R R SR B A 50 A 2 TR T £l P55 s o LA 422 Y K
VER . —RECTFHER)Z R BTG & 0T S 5 A 72 R0 5 4 i B I T Al 1 s DR SR A
PR Al St B A S B IR B NG . — A TR R T IR R & R L = 3 A RSO AL Fn 24
TP T A PR AN H R PR — 2 i (RVIEE 45 ,2021) 720, 59— 5 i Bl Ak i A T SRR B R Tk
FPREEAS B0l A E B B TR SR s2 0, i E R EOR H 25 25 5657, il o PR & B R s 440
P AT RS WA IUR HE R e AL A A SR BEAT R R (BRI 45 ,2022) Y SR AREE B, £l
23 W 22 4 St EL A S M ARE o7 P ) Tk R B 5 R | LAY S A S0 % A R BE BE AL A A2 Z v 1) B
BREST . ORBCT AR R AR TR 25 A G X il AR 7 28 I S i WA R TR) SEAIL D , 364 sl 5E A 2R
BRSO AT MR AT AT . BCF RN FHHES) T Al A B AR i B 45 R A A FF AL B
b, 38T T R 5 AH G 1 B B ) AR R, = i 5 B AL LA TR 25 A O S 5 b A
FJVA PR TR A i b SR BB A AR 2 B 4 PR R, I % il 9 BR AR AT S 77 A T 1 URH £ ( R Bk
85,2022) P AR R A BEE AT A 24 SROPL ] A% SR AL A B8 8% U0 DR 2 T AR B ) R B ROR B R
I 55 AR AN A S e 2 R (G IR VR

(2) Al BB AT BN PR S TR B AR . 807 1 i 2R T ARERARR A My B 5 5 et T 20 1 7 A
JAR SRR A UM FH AR T Al i B U AR B 2, R T Al R T S T TR JE [
BB AR B AT H R S O RRAE A B T Al A ORI H B IR TR R, 42 Tk 5 Al Al K A 25 40
R WA5 B A0 | AT 9 A 5% 5 1) FH ) 22 T B 28 6 300 P ARG B R BT 22 16 1) e 78 % U
(EJE 45,2022) ) FEBCFA AL AL R rp A B R0 BB 4 M1 58 0 I AN T 42 T B il 47 4 oK 4
FIF B P TUA IR K 2 S AN IR AT 4 & A, A o S5 Pk W6 VR O 1y T 4k (BB TG o vh, A
T e A PR 5T RO 9%, — R BCF A R BRI AE — R i e B PR B A A R 5 [ A H 4V
FREEFA ISR ) R, ZHL 20 S35 1 %) R R 2 Al ¥ LA R st T S s 2 P a0 A 3 7 P 80 4 %) 2 B P
B A B T A I B 85000 2 2T AL, B2 T+ 2 235 17 e ), 4 s 4 248 B =0 2 M4k (Ao P
85,2024) 1 TR BB TE A AR FR b I FH A% 39 5 Al P R o SO R R Al Rt
PRI FIA 500 X B35 % s et A b 3 P A RS (kAR 25 ,2022) 1)

(3) A b B A2 2R X5 A5 e T R B8O o 0 A 2 2R T L0 i A 055 et ot 20ty ke 1 il
WESRTE, — BB RIS K B AR U A8 T Al 3 58 1) 45 2 AR ORI BCHiE 43 M e, 5 R F A
b & (e B AR RIS LAk, DT B 70 43 bl & 4 R R T S A 25 385 I g, B Al A s Ak T
A X T K AL BRI RE 7 LA SN B8 i 78 35 N e 7, A B T Al AT 4 4 6 0 37y 1], 4
FHERERH R SR (R F 55,2023) 1 [RIEE, B ARTE M 55 J2 R BE A R 4k A R0
SR, W Fh SE T i 5, St e B A, 2B R E I T Al S5 PR AL
A7 G PRAHL, BE A = PR SN T 45 AR DR T ek . B RE ) 5 BE IR AR Al 1
TR EE %22 DA KGR I 245 1) B2 2 AR A A Al i R AL A B 25 2 oo Ak RIS AE R BTt 35 5 T SRR 05 1
BELT3FRMEEE | FR TR A ASE) B ARV AIL ] B 05 A AR T 153 5 W TP G & 2 £ Ml A (1 8 T 2550 17 ) T e 8 1
(Z=HF 45 ,2021) %,
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BT BRI, 4 R DA Bt - 50 1 B 2 R LASK Sl i b PR3 e T4, 3R Al B A LK
- X BT A T HAT 3 LE 1) RO (HL) 5 PR AR TH RS $2 T Aol S (0 e B3 AR )™ R KRB
Dy FRIE SIS TR A Al U BRI O R TR B il BAT S R B 2k (B A B A R (H2 ) s BT L B mT L)
e 3 AR 8 S R A I P58 A T2, 2 B0 A 80 A e TR /A - A v A M R 58 U T 0] 5 (8 A B R A
PRI THE 5% (H3) |

= LIE IRt

1 ARA R

FH T ARl 2 75 AT PR O T R i T AR WAL i 43 AT Y B AR AT A, BRI T BB A7 A [] Hs) 52 i £ Ml
PAIEE S R SRR e (0 A R AR P AR AN LI PR 3R SR 28 8l ) PR S T 2800 oA (0, 4 B 3R AR
RIS LA SR A AR L v B 3] %) F B T O A ph R M T e SR ( A IR ERAT O ) Al R Y
P A P ) R X A AR A T8 SR T, A SO S8R AR T A (2017) P70 2R TR AR (2022) Y HRF T,
M Heckman BB B RUE AT SUE /0T, B 56, Mt A an=X (1) Al (2) fios

Gep; =yZ H;,Gep;=1(Gep; >0) (1)

Gifp, = aGep,+BX +e, (2)

(1) A PR O TR T R . o, Gep,” 2R i A\ FRBE s TH R i il 4, Aol AR 8
TOUBT I g A SO RS 5 Gep DAy Al PR g T2 1) R U078 B (< PRI RN THER ) |, Gep, = 1 o i 4l
BT T ARG T, Gep, =0 F7R i A 1 A AT IR SRS T s, ABEDLIR BN ; Z, S m] I AR R
R OGS B “ B AR AL Ab IR A4 — R T AR 1 LU SRV 29 R AR 5, Gep,” 5 Gep i FEADC,H
Bl S (0,4 B AR 7 R I0 A OCHK

X (2) Al 2R E RN G RTRE, Hh BT Gp,(“SELZRA R )il
AL R B PR AL O R & Gep, [A] 1, X, F/R — RINEGIE & e, RN NI, il A
[Fi] 14 5 6 B 28 25 7 R R TR B 25 L 6 T VAR FEATT 5, P A SRS B ( Gep, = 1 1 Gep, =0) T BT 4% (1,
SRR N (3) I (4) s

Gifp,, =B, X, +¢&,;, Gep=1 (3)

Gifpo; =By Xy +€p, Gep=0 (4)

T BEAIL DR 22 0 0 S5 BN 0, i ] OLS BB AT Al T A7 AE AR AS B 60l 22 [0 R, Te kA9 31— 2
PGSR . A0 o) =var(u) ;o =cov(&, ) 04, =cov( &, ,m) K o) WRELR 1,8, 8, BIFRATIHIEE 3
A= (5) M= (6) s

QD(VZL')
E(gli|Gepi:1):E(‘91i|'yzi+ﬂi>0):am m: 0'1,/\11‘ (5)

_§0('YZ,'>
E(ey1Gep,=0)=E(ey|yZ,+u,<0)=0,, W: oy (6)

Ho @« )R ®( - ) 73 BI A bn i IEZS 7315 B 4% o8 RO R BRI eR A, B BEDLIR 2T (&), 8,
) MR = TCI A3 1E 25 73 A, AT AG) 8 B0 I35 430 T2 5 W i Ml ¢ (5 4 T 3R A 7 A D A 4 [ I A
(ESR) . WAEREAGal 55 B 1) T [ Be Al T S O < B S AR R AUAR A T ( MILE ) T 3 % o 5 5 R it 47
Probit [FIHRMETHH v JFHRH A Ay SRR RBIR (7)o 19— BEAG T
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Gifp, = aGep, +BX . +po ,,+o, (7)
ARG S5 A TR A 3 ek R A S SO B Al P B TH 2R, A S SR B A (2021) B R
“EUTFAEL AL T AL ECR SRR B EREAT 53 A B A L AR A B A IR AR R = (7)
BEATEIE Rl 2 A (8) FaX(9) 152 B, #1 B, —EtEAli .
Gtfp,, =B, X ,,+o A +v,,,Gep=1 (8)
Gtfpo; =By Xy to Ay +vy Gep=0 (9)
PR b 2 (10) RO (11) A9 R 5 b T, WT 40 il 80 P05 SR -4 il A 4 (0 2 B R AR 7™
- FRRLNE (ATT ) IR SR AR T A i 2 (8 4 B3R A 77 3 B I BRAK N (ATU )
ATT=E(Gtfp,1 Gep;=1) =E(Gtfpy | Gep,=1)= (B,=By) X ;+( 0, —0y, ) A, (10)
ATU=E( Gifp,,| Gep, =0) ~E( Gifpy, 1 Gep, =0) = (B,~By) Ko+ (0, =00, ) A (11)

2. REMAE

(1) “GAARTEZ 57 % s AR A2 (2022) 1 E B4 (2022) Y i | 32 i SBM-DDF 4
A G54 280 Malmquist $58OR T REAR ML gk 2 TR 7= ARG R AR A CRA4L
AR [ 28 G R A o, (8 P Al BT 2 A8 0 11 5 7 B A Fe RIGHEA T 080 (55 s A CR AL
AERTEA DT T KOk i ) RRIRE A G 38 A 5 il T e AT ol B8 b AR =2 LU e LAAT ML g
TRIH P B m R T ) ISR R Al B8 A (RS Al BT E 48 103 (19 GDP ~F-UidE %5, L 2013 45y S48
AT AR R = A4S bR R b2 T R HE R — M AR e AR VR TR S R
PN .

(2) “BUFREERL o SRR (2021) "I BT, Nt BRI T RE R B0E 3k 5
AYEFEXTREA AL AR I “ 3 R TS 5 /00 38 AT IR A0 M, 25 BN [R) il A7 2 1 < 45 320
W SCARK BEAFAE 22 57, o FH AT A0 SRR 5 120 43 S TRV B L P A A g Ml AR 807 A AR K
BT RN, #E AT L 100 Ab3EL,

(3) “HBEIRME T . B2 IO (2022) O A8k, 3 a4 Ml S bt i 55 780 B 5 5% ek T 2 g 78 B 35
R 8 AT 7K 25 SR T Al 2 75 A T PR O T . 150G, 0 ) DA i ol S i T 55 75 A 5 5 s D
J N R I P17 0 T P B35 e L 9 A T B A R A kg PN K 5 R 3 e £ R T
sk e SRR A T RESE & RERE 1. A i 4 50 P05 R ek 114 2 2 B 4, S (0 BB 5 i 4R 78 IR
SRR e K | 32 Sl 0 (D TR A B2 TR T S €6 BT 0% ) R 6% 5 1L £ ol i 5% 28 BRI R S it 1
ST 1Y 1 45 (2023) 0 ik, A PR Al €6 R BT L ) 1 SR K 500 A A 0 £ M 14 T4 7R PR 5
W St KT o N TR P I 2 i M 30 T PRI ISR T 7, Ay AR AT 2 7 RS T R I 4 8 TR s, 3 LA
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Can Upgrading Environmental Strategies Enhance
Enterprises’ Green Total Factor Productivity: Based on
the Drive and Empowerment of Digital Transformation

LIU Su-rong, XU Wen-hao, HUO Jiang-lin
(School of Economics and Management, China University of Petroleum ( East China) , Qingdao 266580, Shandong, China)

Summary: In the new development stage, enterprises face the dual challenges of economic benefits and
environmental protection. Establishing a sustainable development mechanism to enhance green production
efficiency is particularly important. The development of the digital economy is accelerating the transformation of
market environmental systems and the boundaries of corporate competition, reshaping the capability systems and
value logic of enterprises, and influencing their production decision-making. In this context, this paper studies
how digital transformation affects enterprises’ decisions to upgrade environmental strategies, as well as the
comprehensive impact of these decisions on economic efficiency and environmental performance in the context of
digital transformation.

Based on the data of China’ s listed manufacturing companies from 2013 to 2022, this paper uses the
Heckman two-stage model to correct the sample selection bias and studies the decision-making and behavior of
enterprises regarding environmental strategic upgrading and its impact on their green total factor productivity

against the background of digital transformation. The results are as follows. Firstly, digital transformation can
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promote enterprises to upgrade their environmental strategies, and under the empowerment of digital
transformation, environmental strategy upgrading can effectively improve the green total factor productivity of
enterprises. This conclusion still holds after a series of robustness tests. Secondly, the heterogeneity analysis
reveals that although green finance pilot policies weaken the facilitative effect of digital transformation on the
upgrading of corporate environmental strategies, they amplify the enhancing effect of environmental strategy
upgrading on the green total factor productivity of enterprises. Thirdly, in terms of the promoting effect of
digital transformation on environmental strategic upgrading, there is no significant difference between heavily
polluting manufacturing enterprises and non-heavily polluting manufacturing enterprises, but compared with
heavily polluting manufacturing enterprises, the effect of environmental strategy upgrading on corporate green
total factor productivity is more obvious in non-heavy polluting manufacturing enterprises.

This paper makes three contributions to pertinent literature. Firstly, this paper is the first to integrate
digital transformation, environmental strategy upgrade, and green total factor productivity into the same research
framework. In the theoretical dimension, the paper discusses the impact of digital transformation on corporate
environmental strategic upgrading decisions at the two levels of cost and revenue and analyzes the mechanism of
the value effect of corporate environmental strategic upgrading in the context of the digital economy. Secondly,
in the methodological dimension, the above variables are put into the framework of Heckman two-stage model
for regression, which effectively alleviates the endogeneity problem caused by the self-selection behavior of
environmental strategic upgrading. Also, the corresponding regression results have stronger robustness.
Thirdly, the heterogeneity test based on the external financial environment of enterprises shows that in the green
finance reform and innovation pilot zone, the environmental strategy upgrade has a significantly greater effect on
the improvement of the green total factor productivity of enterprises. This finding opens up new space for
analyzing the interactive relationship between green finance and corporate environmental management.

This paper not only provides theoretical contributions and empirical evidence for the research on the
motivations and value effects of corporate environmental strategy selection, but also provides a scientific basis
for digital transformation practice under the guidance of environmental strategy upgrading.

Keywords: digital transformation; environmental strategy; strategic transformation; green total factor
productivity ; green innovation; pollution prevention and control
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