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GERFWI (T 4) , TIOR8 1 T H B3 VA TR, A b B sk P [
P PE AR A RIEFH IR O BRI R R A s

*4 DUHEFMEANERESLERE TR UHE T AT AN E LR

Ol lw] el o ol & | 9
TR W 2 AT AFE A PRI E T kR
TFP | TFP | TFP | TFP |TFP_OP|TFP_OLS|TFP FE|TFP_GMM |TFP_ACF
DGF 7 3 0.150"
- (4.292)
DGF 6 4 0.151°
- (4.334)
DCF 4 6 0.149"
- (4.356)
DGF 3 7 0.146
- (4.339)
DGF 0.040° | 0.078 |0.082™ | 0237 | 0615
(1.913) | (3.382) | (3.574) | (7.864) | (10.231)
BHTE = Z P Z Z Z pea P Z
A Al 147 B S B b2 pea = pea pea pea b2 pea pea
HAE 27481 | 27481 | 27481 | 27481 | 27481 | 27481 | 27481 27481 27869
Adj.R 0.5286 | 0.5286 | 0.5286 | 0.5286 | 0.4575 | 0.6842 | 0.7068 | 0.2478 0.2832

2. [ 2 A5

S5 [ DA i SR )i A 5 4 XS o [ 8500, RE AT 20042 Tl A B s ) A5 A 1) £
b S T LA RS A RRE AR 1) 2 AR B it o SRTT, ISR T RE AR SR B o ) Bh A AR AR I
BEAER TR Tl (sl O AL R phls o A iR AR (4 S A R I 2R 5 Al
RTS8 ORI, T A AR (A T P e DR 35t s 720 o () R A Al - R oy XX
—VEAE AR PR , A SO I 5 IS T e 20 58 . ] S50 R WAL A AR T
A1l S DX AR T O s o 2 S HRAS TR e UM AR R AR TS R . ASSCHERR AL (1) &
) h =L AT L IRTT A G2 SO PSS B E U . S5 SR o , ZEMRIR T ik S
YR P R [T 78 ROV L O RRE B DGF B R EURZNIE , H 2 /DTE 10% 0 .2 P KF Hilad

131



migE ERE R OENENHRES” . ALHRHEELERESE

TR B4R T iR BEE Ff LI S H [ E ROV RIS, DGF 34
A BEF A AR BIE AR IH AT . X — FR 8 BRI A SRR, A SRR O R BT AN I
Al s X2 T RN DR 3R i A AR, iSO e H s B g g i

*5 ] 5 2% R A Bl A 2 R
(1) (2) (3) (4)
0.069" 0.052' 0.061" 0.047°
baE (2.493) (1.854) (2.153) (1.706)
BHEE = = = =
A /4 B E A s = = =
AT W x4 {7 [ 7€ 2% e P & % =
3T xS {7 [ 2 A % = % fs
B <A [ 8 2 i % & =
HAE 27295 26376 27309 26360
Adj.R? 0.9198 0.9172 0.9148 0.9225
3SR A

% PR B —LURRIR A0 2 W | DR B DA R AROMAR P R E 7] BE 235 WA D A5 T A
P, A SCE S SRR R IR A 7 AR A R A v . BRI, IS [ 4R KR, Hht
HORAY AN o it 0, A e il 58 A BROCURA T AT BES | B P A1 S i 5 ) ZE 0 i 25
AT B AR FR A 2020—2023 4F 5 M X AEBEATE, LA 7 DRH AR A IR 98 0 0t T e
(S R DX PN Al 97T DA™ A R e UL 5 DA 8 PSR R, AR SR figp AR A i i i S
ARRAA 7 AT , A Al B2 A S AR A 15 Al A B AR o i (R R 5%, 2019) %
DIARSG , R A5 B Bl 0 Al A8 b b 0 D0 8 AT REAFAE— i M 22 , R IX SEREAS T DAHERR
SEALEEY o BT IR VE AN SO T3 6 ISR I, 45 R A B, JCIE 2 I ] - i [X 4
b7 Y B — 2 FE R A AR RS A% DR i DGF B [l H 3808y B HL s 22,
BONASCHIZ D ESIE AR AL TGRS S35

* 6 S B 3 e R A AR B B VA 45 R
(1) (2) (3) (4)
B b 50 7 % ElS Sz & E PRI
A ER K AT HEWHR BEHARCPEE)
. 0.094™ 0.106™ 0.156™ 0.194™
(3.146) (3.540) (4.149) (4.161)
BHEE £ b e =
A b /45 ] S e = b P =
AR 16224 22268 14346 6578
Adj.R? 0.5003 0.5427 0.4481 0.4470

4 s R B
il st I 52 TR OB 15 BB ool T B RSB W B 55
SN ST N A, DT A F AR B0 R A T DR o P B
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[T R A5rEsth DGF B RUN , A8 SCTEFEERE RS A 556l b i — DA T — R A OCHYBL
AN, PTG EAR I . ELARHE RSO SR T AR R BIBOR S TE R . S JOR Rk
SR, A SCHEHRL T R BB S BUR " (IMP) 55 8 IR AL BUR , AL 46 “ IR R Bl
(EPTP) .“#:Ef50%46517 ( GCP) LR B EFE B EEBUR " (EID ) 5 55 = JR 08T SCRFBUR
AN TR INTHNBRECK (RDTax ) o &7 HSSUESS R /R JCie e A s g AT ful FBOSR
Al E b [ A8 e 1 11 H R B R H R A G L X —RIVGIRER] A%
R IRAEFE T FIIAH G BOR IS AT R F R i

*7 HREMBRN TSR EIE R
(1) (2) (3) (4)
BFBK R ALE A FT TR ZAEH
DGF 0.062 0.073" 0.074™ 0.063"
(1.934) (2.723) (2.712) (1.982)
0.068™ 0.073"™
mp (4.103) (4.293)
0.018 0.031
EPTP (1.027) (1.633)
-0.003 -0.029
Gep (-0.108) (-0.903)
-0.096"" -0.036
EID (-3.082) (-0.854)
-0.244™ -0.294™
RDTax (-8.350) (=7.841)
BHEE s s s 5
A Ay /4 4 [ 52 3R = = s 7
HEARE 18585 27481 25038 18585
Adj.R’ 0.5764 0.5290 0.5495 0.5768
5. HL#82% > Lasso W1

AP AR R AL AL TR R K AL GE ] YRR ] fES2 31 22 J ILZR P AN A b B R 5
[, TR A T AR . i 3 A PRI , A SCis FIBIL &7 T B4 Lasso [0 515
FERIE T A o HAARTE S —Fh R R i , A5 12 FAE S A R B, A% e AL B A
o 2 A ) A e e P ) — 2 A R R R T Lasso [T, A FHAS 2 (1 3% 25 EA T 2k 1, A
73 SO R A B A o 28— Bl E SR DR e, 1 — T s S ke 5 A B A
TESRIRA 1 A B, bS5 2 o A B A SRR R P i) A B, BB X R 0 A2 i Y R
AN SR L (] RERY , BEAS BT A T 35t U 28 o 3 B i 1R TR AL 565 =R [l AR
AR AT O3 A%, BETE 52 JIOS A AR 3T R 280 P A 8042 P ] A5 P A v A 1 5 R ) 4% 2 )
Al RSB/ T =RHLaRA D ik AT AR R AMEE — R iLaR A D ik IR ) | sk
BRI 1 AR B O AR H R A B S P . ISR IR AN A A A X oL P A T I
FIPTFIREE G RS, I HE SRR bNE] TAEXT A B B AR A iU SR SO AT AR 7T LA
FREIAT L
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*8 ML % 5] Lasso [H 17 45 &
(1) (2) (3)
0.0717" 0.0717" 0.072™
bGF (2.76) (2.78) (2.79)
177 % ok RERF R 2N R e B bk
BHEE Z P %
A b /4t B AR = Z Z
HEAE 27481 27481 27481
6. BRI 38

AR SR PR 0 A A PP A T A a8t T 28 S X SR e I AR B M RS2 . 10T R A O AE
TR R A R IR B TR A R R ME AR R A . LA, AR S I i A
8 B ERAL BN ( Liqua ) A AT 038 T DR 30 g #) 2 MR, A T gt (P 1—1813) o

P15 2 43 ) 2l T 1m0 U R O e e it o (i A R 2 P ] PR A s SR U A X
My K2 B R] ) AR AR B (i R®) , SNh 27 HOX A 52 7 R AR R o 5 2R o ZE [mT )
FHOT 1w L BV PR A 5 T R 3R A0 56k B2 1 3 B IR Liqui (19 345, DGF AT R B
B IEEL (B 1), 45 R3], 7 U E S BGE R N, T e8I N R A 2 LSUE DGF il
TRBFT S o TEGETH RV Ty T, RIS P 7 38t T A 3 B0 52 0 51 B2 3R 31 2 IR HE B9 3 4%,
DGF it ZE  Geit A I R T 1.96 (151 2) , iX e WFEME ] 145 552 1) 15t N 2R i 32
AERATREMERLAR . B 3 bR T TE T B T RE 2R . IR T /e — i
TERR AT, BV gt e T — S BER R SR A AR A ORI A S (S BN
DGF PR 5 Attt RE AR BL . BIME R TR R 22 RSB vh (B vh S22k ) | 128t e R SR AR
SORFNS ML UER 375 L5 A A T REXH A [T E Se kT4, 234 Bkt
Tt A ZO0 B AR T+ A BRI AR SO D R RS S it T 2230 e 07

0.104 0.104
\ =031 \-1342
\ - N\ 1342
0.08+ 0,25 0,08+
o o
£ £
=3 =3
E L =0.19 E -8.02
© \ e \
= 006+ = 006
= -0.12 = \.-5.38
5 \ 5 3
= =
= =
E E
E E
Z 0.04 Z 0.04-
=3 =3
s L=0.06 S
< <
3 \, )
< o
= 0 =
5 ) S
< 0024 201 < 0.02-
*3xLiqui(0.0%).
*2xLiqui(0.07)
* Bliqui0.07) o
0+ ¢ Unadj 072 - 0+ adj .
*Unadjusted (0.072) i 2 : + Unadjusted (3.12) : - :
0 0.02 0.04 0.06 0.08 0.10 0 0.02 0.06 0.08 0.10
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Adjusted Effect Estimate

- 1 .5 L : T T T T T
0 0.02 0.04 0.06 0.08 0.10
Partial R* of confounder(s) with the treatment

Partial R? of confounder(s) with the outcome
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3 himER THIEAWIK

7. PR TR AR R
Ry ik G A S 1) R AR 5 st e A0 £ T e 5 | 1 N AR MR 15, A SOR A T AR RE R T
B/ — e (2SI A5 %4341 501 (Shift—Share ) B , M35 T 4l Bt bib ] i 1 A8
(1Y) A (2011 4F) Aialb BRI ACE 547 J2 18 2 W b o (9 28 B0, HART &, SR 40
(share_dg ) LI T A b AEREAAIT S Fh 7 S0 AR b P S8 ok ok o 1 A £ 1 BT A ) B
PIpIF] LA, AR R AME TAEAIA A A A = Z et s Al Wity (shift_dg ) s€ ORTR)—4F
3 T — =LA P ACES N, SR AR Al i A Al BRI K B34, A3 i ™l B0 4
ARG AL R £ 15 Bl 45 AR R 2R ARl ATl B MR R R . o T AR R4S B T AR
iv_dg=share_dg x shift_dg o % T AR A CHELE T - WA PRE A4 m i 4l R T IR A T
A Bplml i It S S AL R Ak H SRR 25 . HEMAMEAE T Al 2 T P34 I
It 3 A R A A BRI E T A T A P T A B2 A A T M L3 e A s A R
T, QAR B SO 3 S Al A 7 R —— LR E AR AL B B oTlkE ATk b
X Bl T HA R A SME
ROGH THF XA T H AR B RIAZE R, i —B B s, THASR v g
FNRECH -0.385, 76 1% BRI 2 (A R-3.72) , WRBCH U AT B SOF RIS
SEIA G AR Tl s 9 52 EAE PR s B [ 6 S SV T2 S e th AR AR I A7l B ] o
i 5 R A5 2 [B] (R AR T 258 20 SCIE : 26X A RN Aisall 8 2 B A T i 22 0, A SR L by
[FJ R B AR Aol X 47 Ml - 2y i ey g A SR, m] B A Tl bt F B e ) 4R B 2 BLSERE IS
FHILE R, 3 S E A N AR AR i DGF 2B G A G . MGEHHRBIA Rk , R T
LA 5 R PN A A R A 0 A DG AR A DGR 25, 55 T RS A 10 45 R U, Klei-
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bergen — Paap rk Wald F F{E /& 29.270, B KT Stock—Yogo K% 10%I5 FE (16.38) , HERR T H
AR PRSI 4 PAEJZ 0.002, B ANAEFESS T HASBAHSC MM, 7E55 B 2 T H
A EASUEG ) DGF Z U 2.650, 75 5% B /K 183 (MR 2.434) X BME  EH T H
AR AR N AEMEZ G DS R ARt . AV SR R b atE T B R PR

*9 SR E:
o (1) (2)
xE DGF TFP
-0.385™
v (-3.72)
2.650™
bar (2.434)
F test of excluded instruments(P—val) 0.002
Kleibergen—Paap rk Wald F statistic 29.270
)3 B F—hBeE F I BE
BHEE = =
A Mo /4 [ SE SERL o o
HAE 15477
Adj.R? 0.1942

(=) REERE

1 XU 1 S e

BT SO B4 Al Ko [ ) 4 B 8 A ™ A A PR, 10 2R T RE S i A [ IXUBR 15558
T EIESHYEZE S o KR PRE T BE SO Kk IR A AR W g 25 , M HL AR 7 R0,
TR SO ATET KU (£ £ 555, 2019) T 5 AN & M GRS, 2020) 50E HF
FEEIPIAS SRR S AT A, B M Al A 2 A 2 0 A ST R 2k 3 [ S [R] , I 2K
DRSS 4 BEZR AR 7 8 HE A RN T R B ) 2 S AL AL o

10951 (1) 55(2) s T LA Albz 15 vl Q8 KU D 70 AR 9 [V 25208 . Bz
[Fi) 22 4k ) 2 KC7E BT XU ZE 531 TP 2 0.068 LIk E1) 109% 114 58 22 PE 1AL, 72 TG B IXURS: 4 1 v )
REBGEH T o X M2 5 ) — o BRI PRI 58 s 1) Aol 308 Ak T AR A 1 R i
S RITHII A AN LA BN 22 LAY 12 5 B B, X 2 All (80 P 1 36 B G B AR S
BUR B A T RRAR T WS35 T B 2 AL A5 R, 4k (A RE SR U Ay Al 7 452

O W AR K F AT e — B AR K &, AN & — = 0803 R, BUE 8 1, B, A K
T A A3 R G, BUE 4 0,
@ b T 7 5 e R Jn 38 AR A TR AR MD&A SR . AR SUE DU 5 A 4 TR A 4 9 MD&A 4] F 9 4
W, EREENAT P RT F A IO ORI 5 T R % 9E A F R I AR S 2 EOR
TR RN T, & E X R TR IR E Rl MD&A B R4 Bl h R AR AT, RS R T
A b B i B 8 TR T AR
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AT7 GIEBE T IR ATRAE B RS IR, —FH BN T LAV AU R TP A T — B SEm)
AP AL IR LR 7 2R Gk D sk AR HEHEBR A SRR 1 AR TR L, A B R A AL
FERLBEZ 0 o Tk = BT XURS: ) ) Al R AR A T 20 sty , oA ™ ek i 24k
AR ETE FER AR, Bk DRI BT 5 | AR BT 2 K0 o 2 AR B X B AT PR R O Sl Tl 1 45, AL
JCIRAE R 22 BT B

#1051 (3) 551 (4) e— 224 1 XU 70 A3 R, SO ALl % SR PR3 A A ffy i 1 J
HIREEEAE Ry oA B, IR, i AN E MR 2H Rk D [R) 225000 0.101 Hlad 1907K°F
F18 . 2P ARG AT AN PR 2H 1) R AL 0.060 HLAN 25 5 AN PR S T E S i
AP SEIHE L A R BALE R B RE T 5K, DR RS bl ] ) £ 57 3800 n] RE B 5

*10 R 4 FE T A B
5B (1) (2) (3) 4)
ELA 0 HAe A EL A ] 3 R AH MRS A | A R i

0.068" 0.043 0.101"" 0.060

baE (1.921) (0.800) (2.648) (1.620)
BHEE = = = =
A b /4 B S T s s = =

HAE 12283 7251 13868 13613

Adj.R? 0.5489 0.5796 0.4857 0.5562

2.4 PRk P S T

A A TR IR, AN e A AR 532 B RS, 57 1) il 20 8 B R4S B2 e O AL
RENR . HAAORE Al X 3R 5E 42 RGP ( ESG ) RO ARRR B, Szl 1 H Al R & i 1Y)
DI B 5 1746 L2 e LA [, D) AT 658 0l G 0T 55 [0 4, 220 A BI85
S PR R ] RE 23 S0 A Ml B DI [F] X A 3R AR P RV E AR . A S T, AU ESG £ 3
(G A%, 2024) VS 2000 CHIRESE, 2021) S BIANGERE th & K36 Al Ak st b Rl 3 4 B R
A7 AR TR S B o

L1151 (1) 55 K GEA L. ESG 1573 SRR REA 73 W 2H, (0] 145 SR 3 B Bt 3 [
(R EE 77 2N AR ESG RIBARMI A s 28 o 5 ESG A5 % Ui IR) R A $] 0.151
HAE 1%/KF F 2% A% ESG 455 R 501 0.016 H A S 3% WL w E A K . & ESG %
AT BE S WAl 78 P RRSR A B BS R T DR AN SN 5 B VA Ay T ELAG T 5 35 1 SE R, TR
TREER YR A L SR ARAR

DA 249 ESG & A %45, JF B CNRDS 3045 32 ih & b 7 A 5 4 48 & ESG 17 R ¥ .
QEEHENEIFE T WM MD&A XA, GAB T EMAE "M FAE, GF RBEFNE
HEE RS B E I Word2Vee WL ¥ S EMZ B F T RANGE, B4 XRRBH R 434N, 5 K F 17
FATE F R R MD&A K7 S ], 3% (8 S R on T SR AL AT
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Bk 0.057 HANE 555 2508 0.101 Haif T 1% 8 25 . Bt e)m & T 2l
SRR VL) LT B PR A AL BSEHEA EE | AT 55 3 7
* 11 AT LA B
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A /445 [ R Z Z P &
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A AU

(—) WAMER T EA L E AL
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T, B8 AR 7 R AhED S0 A A A RR BT R B T AR

QAXETERXIAEREESLFTHAFAREA, A LT A ERFRMEE R LG 0 EH X
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Ao Xt
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24 T NS ER T e B ML R B A R o AR ER AR U A4 A LR R 51
(DR RN, DGF R %08 0.017, Hisiad 1 5% /K- 5 2 35 P AG B, 1l W Al & o3
(7] REAS AT 00 25 AR 22 O B S T o IR ARAR LB O A FHAILIRR L 51 (2) 45 2R 2.
/N, DGF B Z %00 0.015, BAE 1% 58K B2, R Ul sk Uy [ 2 (L AE 4R 4
JEE B SO AR AT o XU, Al AR B B TR I, Al KR R ] g A R A R
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*12 KA E8 TR B EALE T B ol 5 FRIE R
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T E
NWP MD&A
0.017" 0.015"
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EHEE =z Z
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Al 2SI 52 R X S AR B2 R D S A KA T 40l A [ ] U155 2 4 4 f
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From “Overlay” to “Integration”: Synergistic Digital and
Green Transformation of Enterprises and Total Factor

Productivity

Xiang Hailing’, Ren Xiaoyi", Wu Fei*
(a: School of Finance and Investment, Guangdong University of Finance; b: Institute of Digital Economy and
Financial Powerhouse Building, Guangdong University of Finance; c: Research Institute of Digital Finance and

High—Quality Development, Guangdong University of Finance )

Abstract: Digitalization and green transformation represent two major frontiers of contemporary economic develop—
ment, and their synergistic advancement constitutes an important requirement for fostering new quality productive
forces at the current stage of development. Using panel data on Chinese A—share firms listed on the Shanghai and
Shenzhen stock exchanges from 2007 to 2023, this study constructs an index of corporate digital-green synergistic
transformation and examines its impact on total factor productivity (TFP), the underlying mechanisms, and the bound—
ary conditions. The results show that digital-green synergistic transformation significantly improves corporate TFP,
and this finding remains robust across a range of robustness checks and methods addressing potential endogeneity.
Heterogeneity analysis indicates that the productivity—enhancing effect is more pronounced among firms facing great—
er innovation risk or higher perceived policy uncertainty, firms with better environmental, social, and governance
(ESG) performance, and firms whose management adopts a longer—term orientation. Mechanism analysis suggests that
digital-green synergistic transformation improves corporate TFP by strengthening internal and external expectations
and enhancing capital allocation efficiency. Further analysis shows that same—industry peer effects amplify the pro—
ductivity gains from digital-green synergistic transformation, whereas no statistically significant moderating effect is
detected for cross—industry peer transformation. These findings contribute to a better understanding of the mecha—
nisms and boundary conditions through which corporate digital-green synergistic transformation affects productivity
and provide practical implications for corporate transformation strategies and high—quality development.
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