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CAR[t,,t,] = a, + a,Treat + a;Controls + Z Industry +¢& (2)

Hrr, CAR h EFBH R, Trear B9 L 52 (1) 45— 3L, Controls Ry 748 & , L35 % 7™
R (ROA) R4 ¥ (Cash) ARk LA (Size) RIS ALER (Lev), HHE ik 5 b 3C—3, IR
2017 ARAEARAE, BRSP4 E AT R AR R S5 SR R, T A R AR, Treat I R B & M
TELE SN IRI, Treat I 2800 % M IE o X Uk B S TAEAI T A, J&7G 80 whds 4%

2 AT ARG o AT IR XU 22 A0 T IO I AT B, O TR 6 X — AR A A 1 T
ARSCBERE T AN AR,

LnGPAT, = a+ Z BT reat;x Year' + AX, + Z Year + Z Firm+eg, (3)

Horr, Year ot a] g A5 &, YREATE k AERT, Year' BUE 7 1, 70 0, 2012 4E8E 6 & R Ak
BEMEW, R AL B SCBRTE kAR AL PR Al 5 X5 R Al 9 % 6 B BT K R 25 S o S5 OR BOR, TR
2018 4FZHIT, B 19 95% E A% DX [l AL % 0, X B I FE vh e T, Ab 340 5 %k R 2H 75 2% 65 6 37 K F |
AL 2 5, AT AR s i .

3R o A SR I LATR 7 i AT A R R 50 : 25—, TESIBR 2018 4 K L5 i) Ak 3 1)
FEAJ , K b IF 5023 00 i RS — 41 W AR I =4, S8 SR IS A g 255, 150 1Y ofe ] U 45 SRS RE il 2 1)
W EA 22 5 T i RE . 5 ., N REAR dr BEMLAH R 53 S8 Mb AR i s o7, PR op il B S5O AR 7E
SR B, R BRI 2000 1K Treatx Time 19 Z B0 T HE 0 BT, 95% 43 (i 4k
0.148, /N AL 11 £ %50(0.180) o A UL, AR WL PR 22 I V50 X6 A4 SC ) Ak 1435 SR 3e g 52 Jo 520«

4 /PREASAR T 22 o AS SCAEE R BE Q18T 5 1 F I Al (3 53 8 sh B BILAT IR 45 Z0E B
A AL BREH, S5 X R AT R, S kit FE 2000 WK o TreatxTime (1) Z2 40 250 A 1€ 0.179 B
T, 5 EAE R A 2 ¢ (H A TP AE 2.305 BRI, D0 BT ORER S 09 R ECHR W 2. AT, AR SCEE RO
3E t/EASAG T 152 BT 2

5. DCC 75 125 A9 AR D 3K o AR SOR DG IE 77 3 3R AT 1 DA R — 2 DTG O ik S A
14 B ARDCEL . — 2 AAE vh i AT —4F (2017 4F) R H PSM LUIAZ G BE 1) 77 34347 Ml 7 32 X R
A o =T s A — R R v [ v 4 o A e DR Al S (BRI KPR S DR RS AR
K JH PSM UIAZVC T Y 75 207 M AT REAR T 2 o Ll AR A0 s 55 9 45 8 10 2 A1 180l Al v 41
F I E B 5 VT BC AR 5, FACL A (IR0 6 AR rh BE AP BT A R R R T AR B4
T I9) R 7 T A A8 ) W B R A SRR B DL R AR Bl A R A b O T —4E SR PSM L
VC R T AT BEATREAS G B . 280 iR AL B, BF S5 IR

6. HEERE AL AR B . 25—, 78 M1 b 5 AT 5 48 [8 R %00 19 32 B30T, LAHERR 3T )2 i —
S ] I A AR A S BOR I S . 250 -, B TS YA Tl 5 AR O R EE I E skn, DAiK
2018 4R th 5 IR BE AU o HEBR RTINS, G HOORTEAE . HAh, XA SCHIFFR 45 2R 1Y)

@ Hf B BEAR 2 ZECRADRATINE — KM 11 H, BRI 5E” H YRR 2 i — R 1) 2 3R 2 135 75 135 00 GE R & A 5|
BT RRRKIE, Ft HIKERUL &30 ASOER 4 A 11 BE RS R, Bt A2,
@ BL1E 2014 FIFUEIH I PIAAR AR IR T AT TAR . 2017 0746 It PR HE P R Bl et LA DA 2018 47 9t ) (1L B2 5 G 5
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— PP A A RS, 1R Al P A AR AR 2 B AT 5 A (0 A 5 o ) A, € B BT K 1 4 i 5
AR T A SO R BRI, TS5 PR RO TE G o AR SCR T LATR J7 36 ok HEBR X il
AR RS 1 o, AR R 55 v A A ) (O T Sl 4 ) A IO T 5 IO P 2 — S R 22 6 £k
V5 38 ), VU T R 2 (AR 7 1 3 A I DA L I R 2 SRR AR R LK, HEBR
S (o (6 0 B A TR VS Al A RE R . T A 2016 4F 51 2020 4F A #E 3k T 3% 189 AL AR R4k (4
bRV i A R B A o A SCHE [RHE 5] AR B Green_ori(Y4F T J2 8 u Al WU HUE S 1, 75 00
0), 73 5 i & € fb 13 5% 4 B3 Y0 AR A S R, I 25 SRAKAR 10 2 . B R, B S I B AT Al x
0B 17 S AH G AN [R] A8 Al B9 53 B2 il o 55 AR TS AT A BE, B TS B ATl Aol X 2 o 1t ) %
B E AR S R . A SORIE S 2SR TEIG AT, & X T Treat_Yes Fll Treat_No X W
A5 Hx, Treat Yes*Time Fll Treat_NoxTime %) 5035 1 2 A 1, Ui A N 55 4507 b i 4 (581587 3%
NI AR 58 4 PR TR Al v 5 2 o A3 1 B AR DG 1 Aol Y B2 el o KRS B AR S5 5L, T LAHERR £1E 1 6
B A S €5 A0 7 00 B R Al v S R T R R Y T BE

7. HABFSARPEAT 0 o A SO T LN TR PR 50 55—, SEH Bl i s o M Bl R e o
e Ay I — S Y (5, D T R T L T — D A A (0 R B R R A D) R Y AR I R SR (K
FTE AR W AE 14 5 | S o 5% =, BB 2020 458 0L I{EL LA HE RSB0 s i 28 P2 A9 A 520, 45 =, 0k
A8 Ak Time HYBEURAE , G045 S 5 e B 1 47 UL LA S K 2018 4R REA 1 Time WRAH S 0. 5504, %
JEE I AR o () R, 7R [0 A bt — 25 5 A DXl 2 T 2 S — DT A £t 6 e R R e 3 L
RATAM—4E3 [ R0 o it IR AL FRS  4G 36 45 5 5 JE n] JH A — 2, RS IR A S

(=) 5 BTPESAT o All A T Ml it X2 T PR 3R 1% 22 55 T il 5 S0t 17 e A0 A RIOR 1 S o
AR SCHG T = 28 A0 R RY A b R A X (4 10 B R T 5 AT A, LR L RR Y BUR S
o], =25 AL R E T

LnGPAT, =a+p,Treat; x Time, X M, + 3, Treat; X Time, + ;T reat, x M,
+B.Time,x M, +B;M, + 1X, + Z Year + Z Firm+e,

Horbr, MR FRR A AT M B DX URRAE Y R #U8 , HA A 1 S (1) — 2

LA i e ST o MR 7 B B A AN [) , A SCE SCRE UL AR 8 SOE, 7 Al B AT Al W)
SOE WUE A 1, W 00 ASCH SOE AR (4) iy M A7l 2 2 thal (D45 5R %KW, 53k
FEL AT A M A E, R 8 A A Aol S (5 R8T ) i AR S B o R R AT Al AN
LTI A M, 382 PIIE E R BOR WV 9200 E M. 7R R R I8 Sk (U R e FIEE 13
ASSC R H SR, B Ak BAT SR a2 0 % e A 3K ) R, JT e B s R A e L ) 1
B HORALRELT BB AT, B Al 2 BRI T S MK & BT I T 36 S €0 T 455 2 1 1L 7 i
Az SR AR, T LA (R BT KA B AT AR T

2. 7l e B o AR SCEE T R BN i (WIOD) 1Y 2014 4R o [6 52 A 7 H 4
P, THA Antras 55 (2012) 42 ) 1947 1 Ui B 45 KX (Upstreamness) , i &8 A\ T 7E 47 MU 174 72 b B A7
B, HBE B U B AT MY B T F O L B AR K — RO = BB, AR SOR AR A S B
T AR U o B B, AR B AR Al S € R BT 1 B2 ) A 7 M BE T S BE N R . — 5 T,
Schmidt % (2017) B WFFE R B, T 17 Al B 28 2 08 AT 9% 35 FIBE AR LT , Ox e o 36 17 A 1 52
B SR TSR 2 55— i, Xt LR, Lee 25 (2014) 3§ HY 3t R 4 77 7E — Fl 48 €6 4 ¥R
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AN | U B2 R A A VA5 20 /NS B K Rl b o AN L £ b 0 A D) | G ER 7T B
RAIERE S B2 o T M N BE BT AL B ), 1T iAol SE A T RETE 3RO L A 20 ), 12
LR OARNHT . A SCE SCHEAUAE B Mid, 27 Al I @ AT e, W) Mid U 1, 750002 0, A SC
¥ Mid (RA () iy M BEFT AT 36 2 thal (2) S5 R R W, 57 A rh e Aol AR HE, R0 4 K
A 77 it 9 £ b ) € B T K B A SO 2 f) A2 EARE XS TU — E

3. M X T A K S5 B o AR T 3 A KPR 2 8, AR SOR REAR 23 T A K- AR
4, 5 SCHEAUAL B Market, 47 FEAS & T T 5 K-V EEm 41, W) Marker WUELR 1, 75005 00 A< SCHE
Market TR (4) i M EATA . 3 2 T3 (3) G5 SRR W], 76T 35 0K B 1 11X, FF e 3t 7
HERCT AR RS, Ak R 2k (TR AR THEOIN 2 7T A KCE B L IX, Al 945 B
Xof BRAR FEAEAL B0 o X BN AOHME LU Al 59 PR 58 58 WUAT o R AT A R, W 1 Al
5 {38 7 A i ol B I [ EE A O 6 A B A8 e e R R 1 R TR A A e AR £ L B
LT, o 75106 38 F1E 137 B 1A A9 T 1K 1) A e 52 B ) 46 45 LUE 1 (Biiyiikozkan 1 Goger, 2018) . 3%
A BT v o o L R R AR PR R, 5 A A A T, DT il 2 € BRI IS R R HE B A

*x2 RERMOW

(1) (2) (3)
g dedr T X T K
TreatxTimexM 0.3247(0.139) -0.259'(0.139) -0.38877(0.116)
N 11981 12247 12247
R 0.027 0.026 0.027

TE: SZ AR R, P2 o B A R Al AR B [ O SR ARSI, R 3R T

R HLEI TR

(—) 2 o P N7 G 4R RO o (A6 0 B 7 A B 8 10 i A RE BOR IO TR JEE iR AT T AR EVBE 22, 1
SN WS S I (T R A T e R 7 o Y 3 i i s o (AT ICT W AW I R Sy € LB
PRI H A AR, I LR HE 42 Je LA B A TS e HE R, DA B2 v k5 P AR PR I
(Benzidia 75, 2021) . KAEWFFEIL M, 2 (043 17 5 4 niG 10k RE A8 E 2 (L QU8 B0 AN 8 5 1, S RE B oy
2 AT A, Al 2% 5 B Y FEEE AT A (W, 2013)

N TSR IR AL, SR Ak I N B A U L Sk (IO B A S B R 2 A B
7] % (Kong %%, 2020; Wong 45, 2020), [ Jo SCHRR FH 22 TFECHE £ 4700 B2 o 25 i 8 o (5 {16 17 4
4 B A TR T 2 e AR % DAL 10 4 4R 7 (Wolf, 20115 Wong 25, 2020), A% 3CHF £ o {1 5% 4 1 3] 43
A IO i B AR 2o €0 (46 N7 B 5 ) SR RE o F b N R R, AR SCR AT R LR B AR AL L
5 I R4 RO SR M T A P4 CHRC 1 R X 80 R AT 1 4 (PR B 45, 2021) 0 I — 4 s B 22
P e Al ok BT 90 A MR R T, L A ] e il 2 i R 1 B 9 PR [RDAR S o DA, AR SCR SR T BT A
FARAR R BERT R I R RS BRI EE B R R B PR 5 R T L B A AR, 3 A
() 1 SR X B Ay Al AR N A LI 5 —FE A o 0 T o AR 0 i S 1), AR SO AR AR op ¢ g e it
JO7 i — ) B TR AT I T SRS 80 BEA T Ak o T 2 R 8 SO 0 M B AT B8P EATS A7 A — E i CR T8 B
A5, 2022), AT A B TAR FTT R A (0 5 1A 28 e AR R i 2k (UL N B S o O 1 Bk
SRR, AR 2016 4R A B AR I Ji 4 (0 il i 1R Z i i AR o iEA SO 5 o), &7 T
UL 189 F Al A e 23 (5 {1 N7 B A5 B Al o 2o €00 (3t 07 3 1) 5 F) M B A T S o % 4%
IR ST A s E A, B A A T S5 3 5 52 A AR A B AL AG, PRI T 2 ¢, (b Ry B 5 1) HL AT
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Rtk o RS0 SCAR Y AR 2 75 B R 2 (I 0 B A S Y0 Aol 14 2 40728 ofe 7 Al 2 (L (3 7
B 18] o AR SO b3 DA FE AR EAT T80 70 W, 5 5 — 5 B A D A A € 3L R 4 R i A
(GSCD)

3 A (D FF(2) 4 & 1 Lk (AL 6 4 LN AR 50 25 3R 0 51 (1) Treat xTime B Z %X
SRR, T AR R RO AL AR A B v e (I R B AR R L V5 (2) ' TrearxTime FI GSCI 1)
B WO IE, SR SRS T Ak G R EE AR B R A AR T D, 0 B R AL RE A e HE Al 5
R B I R AR B AR TR S, DT A 5 ol % 8 BT KT

(O HNEA BN . BRE I, bR B B0y AL RE A sl AL SN R B ) o B e, AR D AR A )
Sk, SR HE R T A A B 32 BN SN R 45 A DG B DG TE o HUK, (R 6 K50 1K RE A8 S B 2 1 3 7
A4 007 2 2 B 4 P A, DT 8 5 A1 8 S A L (46 R 1 AR BE (R R XI5z #, 2021) 6 Fiei,
b7 B R0 Al BB A8 B e IR0 5% 37 ] 2 (Stank %5, 2019), 345 AM S R (9 W B R0 Ty i AM R E 1K
6 UK P B = ] BEHE I Aolk A9 PROR s 7, HE Sl Al I R 2 e BT S Bk

N T B A BIL], ASSCRE S RIS (2015) 9 RE %, T8 3 32 18003 23 M SR A 3 S e A1 i 2L
IR EE B AR bR o BRI, AR 3C 3 225 SLBUR AR 7 Ul R 22 AR 55 S0 B8R 45 A S35 X0 4l
720 09 B YA o X T BURF 8036 B, AR 30275 BRI A5 (2015) BB ST, DAFR5E R i 7
B AN WA T T REAT M4 o AR SOR A58 AR BURF T AR A 3R BERH QIR0 5 HE A A 4 36
S WL 8 2 (B oK SR A5, 2021), BURFARNIS DU LAl AR A5 (4 40U o5 55 MV SO A B A Al 4K
I A Ml AF A DR B 15 B 1 98 X BOR A e, 23 B U R 204 4 08 il R A7 R B
I J A A B 73 B IO 1 4 8 SRR BOR A f5E, 23 AR ST I LA Al 47 7 R 45 F 8 R K
oM 15 B ARX BRI BEE o A SO L& AR AR FEAT 0o 307, 28— F2 o B A Al il
SPERIG PRSP B ZR B AR AR . 2R 3 A (3) MBI (4) 4 i 1 AR BAL W AR B0 45 2R o 511 (3)
TreatxTime W) Z B .35 O 1E., Ui W1 Bt R 5 805 1L RE S 2 25 $2 i Al 09 1 38 362 UK SF-5 51 (4)
TreatxTime 1 OutGov W) F 504 W35 4 1E, X S Uk 1 BN 6% v fe o 4 v A1 w6 BR K T 2 2t
Zr BB B FTBLE]

*=3 HHE2H

S PR RE A BN HNRIAFRAK N
(1D (2) (3) (4)
GSCI LnGPAT OutGov LaGPAT
TreatxTime 1.25577(0.436) 0.1637(0.070) 0.2507(0.104) 0.1617(0.074)
GScI 0.012°(0.007)

OutGov 0.017°(0.009)

N 11 866 11 866 10 953 10 953

R 0.041 0.026 0.368 0.025

()BT 3 B AR B T RSN . 4, T [ 28 0% T ) 5% B 5 R W B 0, 350
SR 20 % JEI B 1 527 e 45 5 0 B 35 R 30 1) 2 4 K B0 B 8 BRI S A8 . T S 0 — ot
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HRTTE i, B E R Em R AR I, B AR F RN 2 B R WK B i R AR IR 5
BB IR o Mt i, Tk g a0 i BLA IR AR & — A BOA R e, BP
SR AE 7 IR ER TR RBE . 3 5 BON A I AR B A e 4 Al 6 e i X — ] A
B K 22 3R A5 T8 Ui, W I 50 38 4 €615 DY R 38 TN B AR M B IR R 4 (B 28R £, 20216) . 34 m
2 (0 AN BT R T AR S 0, e S [T 9K F 2, T Aol Al AT DAGE o e i o 6 AR 35038, ZE AN
SR AHT A DY IR B S AR AR, I SE AR R 5 T R Rl . A SCHER
9K By 114 23 €0 A fift R S Fh % £ A0 R AR NG 22 P 5 | U A 7 Hh AR Ak, K R IR B 1Y % .8
B RE A F A R R R g | By B AR A

R b, FH R 4% Ak i £ A1 5O R T RE VR T R UK S, e mT R R TR R K g, H R AT
REAZ I A L [RIVE o B 2, R0 B 45 7 Ak B 08 38 4o £ 2 AP AR IE BEAK T, 45 Al 7 > 11 K A 1 O
JE 7, A Mb AT B3 0 8 62815 5 A K LR AR 7 o LUk, AR 85 50 g 08 41 i 2 5 AL By i 4R
B, 38 A 56 B (0 it RN e = g TR A Ty X, Al T RE AR R AN BT AR 1 (] B R £
B T, ARl W] BETE S B Ek 4 Q1B 3R BR T 14 [R] s 28 i LB 22 i s (BT SR A DA
R Z MR AL

T IR R IR A SCE e S I BE BT A Al B R B R B SE R, 43 R R R
P RAR AT R (R&D, R A S E WA Z ) AH 57 s A B R (R&D_P, WF & AN L
H) DA Ko e RN G4 (Tech P, 36 AR N SRR 1Y) SR X 50 A 9l i R A2 1 ek X (D) A7 1l e
F 4 (1) 25 (3) 45 R KT, MR 50T b SR B T AT ZE R A 51 (4) LT
I B H AT QB S5 18 (Greens, S 68 % R B F 5 (7 & I FIE 5 19 L) 1 52 i, 245 SR 3¢ B 4t
I E AL 7 B T A RO A Ml 8 B T 45 ), DT HE B 17 Al 38 ok 55 1 A 4 €2 60 B U5 Ok £
B il 4 A BRI B R g 25 b A, AR N BRI Akl b T Al SR e BT I R AL F1(S)
G (6) i — 275 8¢ 1 A iy 4 50T A 6T £ Ml 2 65, BT AR R 52 1) o 2t €0 A B 3038k T LA R A
M dE bR — 227 B 5 IR (2020) L S 224255 (2020) I WF SR, o FH R AF 2 48 Y 2 6 1)
B AT B A 2R & BT CR (GreenE 1); — 2522 IV SR (2021) Ok, B4t @& F H
T m AR AQE R R B AS FE A N BIAVE N BT 4R A, SR F BE BRI 1 A R R Ak 1 4 Ml ) ¢
RIH R (GreenE_2) . 51(5) F51(6) 45 KR W, B0 58T g = 1l &k (A QF 0% . 25
SR I IV -y e N E= S aNe BT A o B 6

x4 YERPHNRZBERED

(1) (2) (3) (4) (5) (6)
R&D R&D P Tech P GreenS GreenE 1 GreenE 2
Treatx Time —0.0057(0.001) —0.000(0.006) —0.031(0.078) 0.007(0.008) 0.0097(0.004) 0.037°(0.019)
N 12 247 7350 11476 12 247 11381 6907
R 0.077 0.072 0.375 0.005 0.030 0.045

()R T AR - 2x BB A9 2B AT o A M8 i 2 (0 B 37 7 52 BH ¢ (00 2 180 O J 14 () s
FIE 7 S 22 7 R0 i 7 BT SCHRXT L 1 TG 18, A A K B ek (BT o Aol B 3 1 e 4 (O

IR 451, 2020), T AL A 27 2 4 1T Al 2 £ A B I A Mk S8 TE 3 (Junaid 55, 2022) ,

T, A SOK i — 20 2 B N B R AL S BT RN I 2 B . AR, A SCR I E A IE

177 A 52 T LR #E BT AT Al K INMEFR AT Tobin’s O HIRZIA . 32 5 Hha (1) 25 R R, 45

TR IR & T A KM E; 51 () I ZE RS B SC—3G 91 (3) W LaGPAT 9 R 50 3 0 1E, Uit
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Wk QB B 5 T Al K AN B, ZE45 ] LaGPAT J7, 38 e W R BUR R B M 1E, iR R %
B, PR 00 B 8 paE o e Al o B, 3R T T Al K B

*5 FEUMNEFNE

(1) (2) (3)
Tobin’s Q LnGPAT Tobin’s Q
Treat xTime 0.2957(0.135) 0.1817(0.072) 0.2887(0.135)
LnGPAT 0.0397(0.016)
N 11959 11959 11959
R 0.257 0.026 0.257
t HRE5HEKRR
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PR, VLGS 1 4 7E B B AR W BE T T At S R 4 2 e U O i

. 15 .



MPZRE 2003 FE3 B

FESEH:
(LT85 J7, 5K . 7 BUBOR SR 43- #1055 1 A T —— 56 T b ke il 3 2D ASGSURN B8 A TE AR (7], 45 3R HE 5L, 2020, (9):
155—168.
D2IBREN, XU #E. B REIZ 5 AR . SR BE R (L A 2 R A0 [T). A BRI, 2021, (11): 227—-240.
(315 5 B0, IR0 B AR 1T 28 R 4k 6 BT I 5 [J]. 2805 F5R, 2020, (10): 106—123.
(41222, VLAF 5, (. b BRI I —— 2k B RS 52 ma 1], £RmiHTF5T, 2020, (2): 128—146.
[SIZ=Fr, X 180, BRELE. B Ab it 8 ARy 642 i 5 Al SR A —— il ZORS B PRI 20002 [J]. S B 88, 2021, (10):
5-23.
(6125 Ji, M Ede. S5 B SR B LR TR 5 Al S QUM ——k A LT b 4 (0 % IR [T]. &3P0 5E,
2020, (9): 192—208.
(71X &R, 1 S BH. o EPR SR B S 4k (AT FTAT RN 2B H AL 7[T]. L 5FAFST, 2022, (1): 72—88.
(BTN, 2= HAME. WA O TR TE W DR B S Bk B (7). 57 HAFSE, 2018, (9): 64—71.
[91Eh7KkBik, X P, AR, 55, 5 G S A AT —— I TREE BRI A B ETTA R AR, )
ZTFIESE, 2021, (6): 116—128.
(LR B, AR SO, T, £l B AL B A AR i ¢ (1 AR B 2
2022, (4): 34—48.
CLLTPMIEMS, 20, 1 2. AABOR R A BRI S il B1HT[I]. Z55AF5Y, 2021, (8): 143—159.
(1200, F k. e T 5 30 a5 A 2 7 BURF AU il 2 (0,37 5 v A7 SRh SR Sk 25 (0], RHIIFAS 3L, 2019, (7):
131-139.
(131 E 2, £8. FELE B AT B4 18 RN 3T 58
2021a, (10): 134—152.
[14]E%, £ SO TBORN IS QDTS )], & EHES, 2021, (6): 173—188.
(1515, WAERE, MG, 5. B A 8 S T R —— ok A BRI sh PR 2R S0 (0], &7 #2021,
(7): 130—144.
16T IR e, V. 25 A BT TN S IS Al W RFEL R RG], 464 3, 2022, (3): 139—158.
CL7IREBRNI, FA, RGN, 55, SMERTA TR PREE (5 B0k 5 A A o AR [7]. R JT A HITE, 2015, (5): 85—96.
CIsTakA 1L, SAM0) ™, s, 45, (N BE B0 5 (I 0 B 2 2R ———T0E [ AR SC 5 7). B 4RRl2#, 2021, (12):
21-30.
[19T5K T B, JHA, BiH. BG83 YAl R B AR QB S IBTFE[J]. 45 B2% 4R, 2021, (4): 557—568.

[20]Balakrishnan A S, Ramanathan U. The role of digital technologies in supply chain resilience for emerging markets’

T HEGRATI B AR E )] M2,

T (PR 2 BT AR I ) RO VE FAR LR 0] RIS,

automotive sector[J]. Supply Chain Management: An International Journal, 2021,26(6): 654—671.

[21]Benzidia S, Makaoui N, Bentahar O. The impact of big data analytics and artificial intelligence on green supply chain
process integration and hospital environmental performance[J]. Technological Forecasting and Social Change, 2021,
165: 120557.

[22]Bhattacharya S, Chatterjee A. Digital project driven supply chains: A new paradigm[J]. Supply Chain Management: An
International Journal, 2022,27(2): 283—294.

[23]Blanco C C. Supply chain carbon footprinting and climate change disclosures of global firms[J]. Production and Opera-
tions Management, 2021,30(9): 3143—3160.

[24]Biiyiikozkan G, Goger F. Digital supply chain: Literature review and a proposed framework for future research[J].
Computers in Industry, 2018, 97: 157—177.

e 16


https://doi.org/10.13269/j.cnki.ier.2021.06.009
https://doi.org/10.13269/j.cnki.ier.2021.06.009
https://doi.org/10.3969/j.issn.1002-5502.2021.07.010
https://doi.org/10.3969/j.issn.1008-3448.2015.05.009
https://doi.org/10.3969/j.issn.1672-884x.2021.04.010
https://doi.org/10.1016/j.techfore.2020.120557
https://doi.org/10.1108/SCM-12-2020-0641
https://doi.org/10.1108/SCM-12-2020-0641
https://doi.org/10.1111/poms.13421
https://doi.org/10.1111/poms.13421
https://doi.org/10.1111/poms.13421
https://doi.org/10.1016/j.compind.2018.02.010
https://doi.org/10.13269/j.cnki.ier.2021.06.009
https://doi.org/10.13269/j.cnki.ier.2021.06.009
https://doi.org/10.3969/j.issn.1002-5502.2021.07.010
https://doi.org/10.3969/j.issn.1008-3448.2015.05.009
https://doi.org/10.3969/j.issn.1672-884x.2021.04.010
https://doi.org/10.1016/j.techfore.2020.120557
https://doi.org/10.1108/SCM-12-2020-0641
https://doi.org/10.1108/SCM-12-2020-0641
https://doi.org/10.1111/poms.13421
https://doi.org/10.1111/poms.13421
https://doi.org/10.1111/poms.13421
https://doi.org/10.1016/j.compind.2018.02.010
https://doi.org/10.13269/j.cnki.ier.2021.06.009
https://doi.org/10.13269/j.cnki.ier.2021.06.009
https://doi.org/10.3969/j.issn.1002-5502.2021.07.010
https://doi.org/10.3969/j.issn.1008-3448.2015.05.009
https://doi.org/10.3969/j.issn.1672-884x.2021.04.010
https://doi.org/10.1016/j.techfore.2020.120557
https://doi.org/10.1108/SCM-12-2020-0641
https://doi.org/10.1108/SCM-12-2020-0641
https://doi.org/10.1111/poms.13421
https://doi.org/10.1111/poms.13421
https://doi.org/10.1111/poms.13421
https://doi.org/10.1016/j.compind.2018.02.010
https://doi.org/10.13269/j.cnki.ier.2021.06.009
https://doi.org/10.13269/j.cnki.ier.2021.06.009
https://doi.org/10.3969/j.issn.1002-5502.2021.07.010
https://doi.org/10.3969/j.issn.1008-3448.2015.05.009
https://doi.org/10.3969/j.issn.1672-884x.2021.04.010
https://doi.org/10.1016/j.techfore.2020.120557
https://doi.org/10.1108/SCM-12-2020-0641
https://doi.org/10.1108/SCM-12-2020-0641
https://doi.org/10.1111/poms.13421
https://doi.org/10.1111/poms.13421
https://doi.org/10.1111/poms.13421
https://doi.org/10.1016/j.compind.2018.02.010

SRR KR & SN BESEVR E B FRN

[25]Chen D Q, Preston D S, Swink M. How the use of big data analytics affects value creation in supply chain manage-
ment[J]. Journal of Management Information Systems, 2015,32(4): 4—39.

[26]Garay-Rondero C L, Martinez-Flores J L, Smith N R, et al. Digital supply chain model in industry 4.0[J]. Journal of
Manufacturing Technology Management, 2020,31(5): 887—933.

[27]Hallikas J, Immonen M, Brax S. Digitalizing procurement: The impact of data analytics on supply chain
performance[J]. Supply Chain Management: An International Journal, 2021,26(5): 629—646.

[28]Hart S L. A natural-resource-based view of the firm[J]. Academy of Management Review, 1995,20(4): 986—1014.

¢

[29]Ivanov D, Dolgui A, Sokolov B. Cloud supply chain: Integrating industry 4.0 and digital platforms in the “supply
chain-as-a-service” [J]. Transportation Research Part E: Logistics and Transportation Review, 2022, 160: 102676.

[30]Junaid M, Zhang Q Y, Syed M W. Effects of sustainable supply chain integration on green innovation and firm per-
formance[J]. Sustainable Production and Consumption, 2022, 30: 145—157.

[31]Kong T, Feng T W, Huang Y F, et al. How to convert green supply chain integration efforts into green innovation: A
perspective of knowledge-based view[J]. Sustainable Development, 2020, 28(5): 1106—1121.

[32]Lee S Y, Klassen R D, Furlan A, et al. The green bullwhip effect: Transferring environmental requirements along a supply
chain[J]. International Journal of Production Economics, 2014, 156: 39—51.

[33]Queiroz M M, Telles R, Bonilla S H. Blockchain and supply chain management integration: A systematic review of the
literature[J]. Supply Chain Management: An International Journal, 2020,25(2): 241-254.

[34]Sarkis J, Kouhizadeh M, Zhu Q S. Digitalization and the greening of supply chains[J]. Industrial Management & Data
Systems, 2021, 121(1): 65—85.

[35]Schmidt C G, Foerstl K, Schaltenbrand B. The supply chain position paradox: Green practices and firm performance[J].
Journal of Supply Chain Management, 2017, 53(1): 3—25.

[361Shi V G, Koh S C L, Baldwin J, et al. Natural resource based green supply chain management[J]. Supply Chain Manage-
ment: An International Journal, 2012, 17(1): 54—67.

[37]Song M X, Yang M X, Zeng K J, et al. Green knowledge sharing, stakeholder pressure, absorptive capacity, and green
innovation: Evidence from chinese manufacturing firms[J]. Business Strategy and the Environment, 2020, 29( 3) :
1517—1531.

[38]Stank T, Esper T, Goldsby T J, et al. Toward a digitally dominant paradigm for twenty-first century supply chain scholar-
ship[J]. International Journal of Physical Distribution & Logistics Management, 2019, 49(10): 956—971.

[39]Wolf J. Sustainable supply chain management integration: A qualitative analysis of the german manufacturing
industry[J]. Journal of Business Ethics,2011,102(2): 221-235.

[40]Wong C Y, Wong C W Y, Boon-Itt S. Effects of green supply chain integration and green innovation on environmental
and cost performance[J]. International Journal of Production Research, 2020, 58(15): 4589—4609.

[41]Wu C K, Tsang K F, Liu Y C, et al. Supply chain of things: A connected solution to enhance supply chain
productivity[J]. IEEE Communications Magazine, 2019, 57(8): 78—83.

[42]Wu G C. The influence of green supply chain integration and environmental uncertainty on green innovation in Taiwan’s
IT industry[J]. Supply Chain Management: An International Journal, 2013, 18(5): 539—552.

[43]Yang M Y, Fu M T, Zhang Z H. The adoption of digital technologies in supply chains: Drivers, process and impact[J].
Technological Forecasting and Social Change, 2021, 169: 120795.

[44]Zouari D, Ruel S, Viale L. Does digitalising the supply chain contribute to its resilience?[J]. International Journal of
Physical Distribution & Logistics Management, 2021, 51(2): 149—180.

.« 17


https://doi.org/10.1080/07421222.2015.1138364
https://doi.org/10.1108/SCM-05-2020-0201
https://doi.org/10.2307/258963
https://doi.org/10.1016/j.tre.2022.102676
https://doi.org/10.1016/j.spc.2021.11.031
https://doi.org/10.1002/sd.2062
https://doi.org/10.1016/j.ijpe.2014.05.010
https://doi.org/10.1111/jscm.12113
https://doi.org/10.1108/13598541211212203
https://doi.org/10.1108/13598541211212203
https://doi.org/10.1002/bse.2450
https://doi.org/10.1007/s10551-011-0806-0
https://doi.org/10.1080/00207543.2020.1756510
https://doi.org/10.1109/MCOM.2019.1900120
https://doi.org/10.1108/SCM-06-2012-0201
https://doi.org/10.1016/j.techfore.2021.120795
https://doi.org/10.1080/07421222.2015.1138364
https://doi.org/10.1108/SCM-05-2020-0201
https://doi.org/10.2307/258963
https://doi.org/10.1016/j.tre.2022.102676
https://doi.org/10.1016/j.spc.2021.11.031
https://doi.org/10.1002/sd.2062
https://doi.org/10.1016/j.ijpe.2014.05.010
https://doi.org/10.1111/jscm.12113
https://doi.org/10.1108/13598541211212203
https://doi.org/10.1108/13598541211212203
https://doi.org/10.1002/bse.2450
https://doi.org/10.1007/s10551-011-0806-0
https://doi.org/10.1080/00207543.2020.1756510
https://doi.org/10.1109/MCOM.2019.1900120
https://doi.org/10.1108/SCM-06-2012-0201
https://doi.org/10.1016/j.techfore.2021.120795
https://doi.org/10.1080/07421222.2015.1138364
https://doi.org/10.1108/SCM-05-2020-0201
https://doi.org/10.2307/258963
https://doi.org/10.1016/j.tre.2022.102676
https://doi.org/10.1016/j.spc.2021.11.031
https://doi.org/10.1002/sd.2062
https://doi.org/10.1016/j.ijpe.2014.05.010
https://doi.org/10.1111/jscm.12113
https://doi.org/10.1108/13598541211212203
https://doi.org/10.1108/13598541211212203
https://doi.org/10.1002/bse.2450
https://doi.org/10.1007/s10551-011-0806-0
https://doi.org/10.1080/00207543.2020.1756510
https://doi.org/10.1109/MCOM.2019.1900120
https://doi.org/10.1108/SCM-06-2012-0201
https://doi.org/10.1016/j.techfore.2021.120795
https://doi.org/10.1080/07421222.2015.1138364
https://doi.org/10.1108/SCM-05-2020-0201
https://doi.org/10.2307/258963
https://doi.org/10.1016/j.tre.2022.102676
https://doi.org/10.1016/j.spc.2021.11.031
https://doi.org/10.1002/sd.2062
https://doi.org/10.1016/j.ijpe.2014.05.010
https://doi.org/10.1111/jscm.12113
https://doi.org/10.1108/13598541211212203
https://doi.org/10.1108/13598541211212203
https://doi.org/10.1002/bse.2450
https://doi.org/10.1007/s10551-011-0806-0
https://doi.org/10.1080/00207543.2020.1756510
https://doi.org/10.1109/MCOM.2019.1900120
https://doi.org/10.1108/SCM-06-2012-0201
https://doi.org/10.1016/j.techfore.2021.120795

MPZRE 2003 FE3 B

The Green Innovation Effect of Supply Chain Digitization
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Summary: Under the wave of digitalization, the new generation of information technology is pushing
the traditional supply chain to evolve into a modern digital supply chain. However, there is no research to an-
swer whether supply chain digitalization can promote the green development of enterprises and supply chains.
With the help of the quasi-natural experimental environment constructed by the pilot work of supply chain in-
novation and application enterprises, based on the data of A-share listed companies from 2012 to 2020, this pa-
per examines the impact of supply chain digitalization on enterprise green innovation through the DID model.
It is found that supply chain digitalization improves the level of enterprise green innovation by 26.09%. This
impact mainly exists in state-owned enterprises, both ends of industrial chain, and low market-oriented areas.
The mechanism test shows that supply chain digitalization can promote the integration of green supply chain,
strengthen the effectiveness of external governance, and then improve the level of enterprise green innovation.
Further research shows that from the perspective of process, supply chain digitalization improves the output of
green innovation and reduces the cost of green innovation, so the green innovation effect of supply chain digit-
alization is driven by efficiency rather than factors. From the perspective of results, supply chain digitalization
promotes the long-term value of enterprises by promoting green innovation.

This paper has the following implications: First, take supply chain digitalization as the starting point to
speed up green development. It is necessary to encourage the deep integration of supply chain and digital tech-
nology, make overall plans to gather green innovation resources of supply chain, improve the compatibility
between digital supply chain and external subjects, and strengthen the sense of participation of external sub-
jects. Second, consider the heterogeneity of the green innovation effect of digital supply chain in different en-
terprises, industries and regions when formulating relevant policies. Third, regard the supply chain as a unit to
reduce pollution and carbon, and speed up the introduction of laws and regulations on green digital supply
chain.

The main contributions of this paper are as follows: First, it enriches the research on the effect of supply
chain digitalization. At present, the research on supply chain digitalization is mainly limited to the construc-
tion of theoretical models or the evaluation of transformation economic benefits. Second, from the two aspects
of green supply chain integration and external governance, it reveals the influence mechanism of supply chain
digitalization on enterprise green innovation, and deepens the understanding of the empowerment effect of
supply chain digitalization. Third, it answers the question whether the green innovation effect of supply chain
digitalization is driven by efficiency or factors. Fourth, it enriches the research on the influencing factors of
green innovation.

Key words: supply chain digitization; green innovation; green supply chain integration; external

governance; efficiency-driven

(FTHERHE & k)

e 18



	一 引　言
	二 制度背景、文献回顾与研究假设
	三 研究设计
	四 实证结果分析
	五 机制分析
	六 进一步研究
	七 结论与政策启示
	参考文献

