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

promote corporate green governance by improving the external supervision system.
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S RREED ., FEARRZE S DRAE, SEFIFRER 25108 0.003 #1 0.063, W51 S, a2
SIFMAARBEEIE, AR R,

® 3 fREgaE R

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

FEMHIE, AEETRIRTF AL REIER K, NIWRIRE, FE "Wl L” E%——Dighhhn
AIPRIETRIZE] 0.204, ZE(EH 0.721; [N, DighhntI{EN 0.239, SHAME 0.740 fFERAZERR, WM
MEEIR b E 2 BT B RN — B R i 1 iR RS RS B Bk E XU AN -5
TR E A i — P ETE RS (TR EIER Marketization R —EKIE) o

FErE A R R, BERE REFAE R IT A o e, FREMSIRET IR, 29 14 1% AN
HRTREE AL, EBUF TIHRE S, SHERTFHXINE T HE 6.5%8 IR, £ EsEHF, 7
TEPR LA, RAKCHRIER, R&D FROA WIHEIRIEEIEEE, HERERIRAI S R E)Z
55 BROBURNAFESALR, & “RT—E" XERDASN, Baity, MRESA, MRS ER RS TIER,
ERTENE, MM R Ind FFEEEEIDY 37.5%, H BARBERZENCN 0.053, BRERAMIEHZ
R LIRS Y E R LHNAE] 1/3” RUSREIPEER, O ERBZ, RATEEREN T e EEKR,
MHAEFE Y AL FEF = T7 EUERIRION, X FFAHI T AP Bl il )= o i A PR R B2
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1t

=X
Ho

Hrr, 78 1%MIMERKE T, Wik (Dig SEVIMREEE (E) R2ERFMAIEMR, HXR

Bok

# 4 PearsonfHRMSHTLER

0.185——HiI & Xt 5 & P REAA AERURBIIEHEE I, 18 1%RIMEROKT N, BURRIEAE] (ER) 5723 AR
B E (Pub) R2RFEMEMR, MHRXREOX 0.208, ViHH —F Al 68 T ANMEE R,

M @ (€) *
1.000
0.185%%* 1.000
0.000 0,187 1.000
-0.003 0.334%** 0.208%** 1.000

4.3 FEpEMEVAZER

#5001, ** p<0.05, * p<0.1

ER S H, AXERKEVREGS SRR (Dummy ED , {FNBRREZZARIIRA, FH
R BNV &, RS (1) SIFEE (2) FIariliaM Logit M Probit B ERIBATR @ MR K,

*® 5 RMEEIPLERDS (—)

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

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

TEF A AT L RN 5, 3 R & e A (R I BRI S A R IE VR, JAPR AR %L
S ANEE] 0.624 #1 0.298, ITE 10% MM RKE T 23E, 1AL, WAIH Pseudo R2 73578 0.2407
0.2413, BRIFTIREAY L & 4H 0 1R e & B — @ IR T

RS (1D MWIMBIRERES, BVIMREERRS B2 BN AE SRRV A R
FHIEM XA (1%METEE) . —BIREIRMAT HBE SN, ®ATaea T RERNDMERNRE, =
PARIREEIARIL T, DA ETEME ). (2) MR NEEHIA H B EBEs T, R RERERRSH
SIS ERILA], EEMBL, B RIRE IR SCER, XSRS T R AR RN SRR e
1. BIMEEL ARAININGR R, wT DAE R EBRE ARSI AT N (Jensen and Murphy,
2010; #IMESE, 2021) , (EHREBEAEISHERZER; &FH N EWIMREEERATURFIREM Y BEA, (2 E
BREATHRARE, XS5XEEHEE (2020) FWARWAHE -8 (3) REEIRKEE)FEREQE 5 IR
WORRE MR, 4T LA, BARGRBEE IR, & EE KRS TR S SR B3
gk WSS RE, PREOR R AT REER Z IMRIGE R, (4) D AU R FIAE M PR R 0% DR SR 7 A
i, Hrp, EAERWABEEEZHR5E. BUGEN, HEZEZBCRILE, HEXBEAEREMELZS
S RKEE.



® 6 FHERFSERDM (5)

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

Robust standard errors in parentheses and cluster at firm level; *** p<0.01, ** p<0.05, * p<0.1
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R 6, DUBIAMRIZEEHN (ED NP a, MARAREI T, IR EEE TR e A
NIRRT A A B ARSI R, R P MR AT LB RO e, SR A Bk R 5 kIR R 12
PR R RAE SURIRER K N B LR RN — i, AR AR BTN 1.1% D8, 7R
HllAE O A B E RN e, S5 RRRRR . O 1 RIS EIRIE,

FEEHIEEAN, BUVIARREBENS B R EEMNE RS R NG I EF ], U
i, RKREN SN EREMRK, RN, AFRAH: (D & EME TS HERS SV R R
MEZMARR Q%HERKF) , Tk RIMA ST 7S, MNIMRIRBEATREGFE “Frii” o (2)
BRI L R ERIER R R SRR BB E R AXR (GUWERKT) o &L RANEZ,
VAR =48 HoR S 2 R A OSBRI SR BT 23R, I IFSKATR AR IR 75 Fe R, AT R AR S A A
FIRIA KT, (3) BUNFHREMS] (ER) . ARNEEE (Pub) 195 ENVIAMRIZTRIEMR, &2 HIE
5% 1%0MER T .35,

4.4 HlKIREs R

ASCHE— B WNIREERLAI, A AR UEE AN = AR R =75 AT LA R, EARSE SRR, SR
TR FEREGSIE IS T2 M BUR ML B R BOR 23 AR BRI B B e 2 W R] 70 BEOR HE Bl £ MV R PRI R o

(1) FAEERLHIRE

NRUEMRRIL 2, FFZEG UESR T 80T (b % RN () Ja8 T 4t X2 TG A BB A ARl HE AT 00 0 8 ) A
TP E O T LR, NEE TR MBS RS T RIS, B, AX
FEFEHI DR T A AR AR R, i FEEERA T EE (SR E) DUREERE, Rk
SPEREOLS, HEATREIERR L,

WRIEEAEE R, ERHIEDRAT W EERN G, ERRASEGIAE, SR et &R R
BEREER GWMERKTET) ; MAEEMEMGIL, f5br Dig WILFRRECH 0.016 7 HABE, M
JE#, MERIAREEMR, RMEN 8.9%, AHELFIIMRES ., XRHNAERIABMGIL, WEHEHN T,
I P 998 T ) B A 2 e X BURF A B M IO B A TS N B T FE R RS LA A, A By XN 6 )
BURHAITEORIISE WIEE R, A S AIMRBHEES ., IR, AR m il & & TR, M
M- B SR I B O RO AN RI%1S PSS IE,

BEE A X B LT R R, BB A AT PORRIN, NBURFR SR AR “MKRE” « Ly, fEHE,
AR R R S Y BUT B R e R tE, BREMCR R RIET, BUNRNEd 2 B4 T 2R
FTRO A E BT 2RI E, B0 RBUR RIS BRI FRAI IR, 36 G0 BURF MBS A b 352
HUT R, SHIBUN ATES S8 B R 1%, ANPRIRTTEASE I & U BE Rl & o ARSI A, R EdEIs
BRI MR,



& 7 HUHIEEE R — PR R E
(DIRHLHIZE ()= R
VARIABLES EI EI
Dig 0.004** 0.016
(0.002) (0.01)
Dummy_Monitoring 0.003%** 0.007*
(0.001) (0.004)
Marketization -0.001*** -0.001
(0.0002) (0.001)
R&D -0.044*** -0.154%*
0.012) (0.077)
ER 0.035 0.064*
(0.025) (0.033)
Pub 0.003** 0.01**
(0.001) (0.005)
Ind 0.002 0.083*
(0.004) (0.05)
Board -5.56e-05 0.001
(0.0002) (0.001)
ROA 0.04 1.735
(0.05) (1.146)
Leverage 0.004*** -0.006
(0.001) (0.008)
Dummy_State 0.0009 0.004%**
(0.001) (0.001)
AC 0.008 -0.002
(0.005) (0.005)
Tobin Q -0.001*** -0.001***
(0.0001) (0.0003)
FA 0.008*** 0.015%
(0.002) (0.008)
Constant -0.012* -0.089%*
(0.006) (0.043)
Year Fixed Effect Yes Yes
Industry Fixed Effect Yes Yes
Observations 9,575 9,655
R2 0.089 0.041

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

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

(3) BURFFREERLHIS 23 AR FASE i B HAME

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

4.5 FptEkR gt R

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

(D) kR 5

nEk 8 RIMFIATR, MRAEENL BT MR FRAT AR AL O/, R N KRR R/ IR A . HorRsg (D)
IR, 28 (2) FID/MIBEH, —EEREERT). TURBEETHAERFAEER

TERRUARL R, IR B R RIIERR Dig M ARMEVIMRIZE IR £7 (RECH 0.019 FH1E 5%1H
RACE T EE, BWREMRT TR R I s R AR T, B ERIAE TR R A LA A
FEMHIBE R PSRRI, TR, MM REBOCIE NATTE IE RSB XA E#E, D EgRE
IEfRI% 5.

EEETENZ, HN/NIUEEH Dig 2%05-0.0004: AR REZ BT/ MIBMRLA Bk = 718
TR RS SRR T (BRFE5F, 2022) |, MR 80T (052 et SR B PS5 5 M 9 205, (o JHL 7= A s g 0 1Y
RGBT, FECLMERN TIEE RS BTN RS, AR F LRSI I =

(2) Nk AP = R
sk 8 WEMSIFTR, MRAEENRER, X hEGHNEERH: HhsE (3) JINEHRBIA,
% (4 FINIEER kA,

* 8 FBUEAHTRIEASER

(WDKK QYMUEA GEEH AEEHH
VARIABLES EI EI EI EI
Dig 0.019%** -0.0004 0.021* 0.001
(0.009) (0.0003) (0.012) (0.001)
Dummy_Monitoring 0.007 0.001%%** 0.01%* 0.002%**
(0.004) (0.0003) (0.006) (0.001)
Marketization -0.001** -3.84e-05 -0.002%* -0.0003*

(0.0006) (3.90¢-05) (0.0007) (0.0002)




(HKHEH QyMIEL € ESkEEE @IFEEH

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

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

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

MNTRIESERZER, SHETAHEXE (B, 2019) , AR N: MR FEERIBIR R ZE R
B ESR, W& ANRRTEENBERES:, HEM S TEBZER, STERSELREED T8 E
HA DAWe B BORF B AR,  FRARIBUNEIE AR IR, BORBIR, miE&E B A ERHNAEFRRE, H
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SHAIT N R 2T 2 E, BHASSEMEZBAE, R ER, RSB EORBRE A E 0 H
PMRIZ VT HIIL PR AT BEAS B
4.6 NAEMSREMRREER
NEFNEERIENERER, A SURUCRHIBIBRINE N R Z FAEREA, T [ AR Bt
R i, Bl 2 DR H R N TRZRRREITA, SR BRIk 8 ek R I AR
FRRAREIEE NIE, WHASODATIE B AR EMN,

B, N

5.1 WIFREERS L

ARSI FERIR, R B R e s R AR S BRI BT, Hog s 2 E S $271
BUM R SERLHI AT RCR, a2 RS I B ARAEEBURF 5 A R FRITG R, F R BoR, IERMER
AU AR M AN E A b A B B

ERERVIH, IR TR R RE S HE SN T 45 AR, i REIE I MU AR M B AR R (e it i lk E
@iaH, NTBUNME, MUSEERTFRETFEMARSERE;, FTEUmE, MEEIEEEEED
AN ESGIGBEAIK 152 4 /12 AT RIS ALIE,,

5.2 EZWIFITIMR

ASCH) TR EZAAE =TT 58—, RIRT BT RAA R TIITAAESE, R T8
2 S AR CIRHER X GUR; B, MBUMRLEL ARME N = B A R L& R 1E AL
B=, AL TR A AR SR B KPR AL T S5 IR,

SE R
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