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Abstract

With the increasingly serious problem of global environmental pollution, digital environmental
monitoring has become a key path to promote sustainable development. Taking the Shanghai-Shen-
zhen A-share listed manufacturing companies from 2009 to 2023 as the sample, this paper dis-
cusses the impact of digital environmental monitoring on enterprise employment through the
quasi-natural experiment and the List of National Key Monitoring Enterprises published annually
since 2009. The results show that: (1) digital environment monitoring has a significantly positive
role in promoting employment, which is established after a series of robustness tests such as ten-
dency score matching and changing variables; (2) mechanism analysis shows that digital technology
innovation and green low-carbon technology innovation are the key to promoting employment
growth; (3) the heterogeneity results show that digital environmental monitoring has a more sig-
nificant role in promoting the employment scale of medium-sized and small-scale enterprises and
private enterprises.

Keywords

Digital Environment Monitoring, Digital Technology Innovation, Green and Low-Carbon
Technology Innovation, Employment

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 53|

BEE AL S 0 R A A BRAZ IR S A 1)l ] 28 ™ 5, ARSI ORI O R BRRIE R . FREFEHE
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AT ANEON— 5 BB R B R ow

322 Bl EREE
Automation, AASCHIIZ R ACE, AR IREIE L BT A RR SN (KR) B E. Ak
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(Topten), K2 1+ KB 2R (KRR B A BBk DAA R i & (6) T Ti T i Lk (Mbrattio) , R FH 4 H K T
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3.3. HAREFSHIEKIE
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Table 1. Descriptive statistics

F 1 fEAMgt

pusdiEEl Xof e
e FriEZE BN /ME ISON| e ZE Bl R/ME ISON|
Labor 8.130 1.140 3.370 13.460 7.3500 0.970 2.640 11.730
Automation 0.520 0.500 0.000 1.000 0.000 0.000 0.000 0.000
Roa 0.040 0.070 —2.870 0.470 0.040 0.100 —3.990 0.790
Lev 0.440 0.190 0.010 1.960 0.370 0.190 0.010 1.640
Cash 0.150 0.110 —0.060 0.850 0.180 0.130 0.000 0.920
Lnholder 2.260 0.170 1.610 2.940 2.200 0.170 0.000 2.770
Topten 57.710 15.590 10.360 101.200 58.850 15.600 9.100 97.060
Mbratio 0.640 0.250 0.040 1.510 0.560 0.220 0.010 1.360
TobinQ 1.960 1.310 0.660 26.630 2.430 3.640 0.740 122.200

VE: ACERAREAE N 14,310, XRBAREA R 6540,

Table 2. Benchmark regression results

2. FERIFLER

(1) (2)
Labor Labor
] 0.055™" 0.061™"
Automation
(0.021) (0.019)
0.998™"
Roa
(0.127)
1.085"
Lev
(0.081)
—0.397™
Cash
(0.067)
0.240™"
Lnholder
(0.061)
0.001
Topten
(0.001)
. 0.408™"
Mbratio
(0.052)
. —0.026™"
TobinQ
(0.008)
7.866™" 6.685™"
Constant
(0.007) (0.155)
Al [ 58 R BL YES YES
S [ T RN YES YES
Observations 20,850 20,850
R-squared 0.884 0.899

T 5SRO T AR AR LR T T T ERORAE 1%, 5%, 10%MIZETHAR B, TR
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4.2.1. FATHEBHHRE
ABEFERT (445 St Al Ja AL BEAL AR 4L AT AT R G, BB R .

Labor, = 3, + Zi:_e B, Automation; + y X, + 44 +V, + &, 2)

ASCKEHEN () BIRT— AR IR T IR HE AR, DU SRR St i 5 T ek . R gs
Bl 1 pR, 8 (L) SEiiZ AT, Automation” I REES T LR E, IXREMEBCRSLIET, A&
HASEH AR K TFAEESE I LR E R X —ROSCR 10 E 2R o AT A . i
—BHh, fE () BURSLiZf5, Automation” [ RELR EAIE, XK (LH) BERRSLHEAT EHia
A AL ACE AR T R R E R . X — S5 R, BUR R 30 FCR BE A I R A T R, b
A FE O KPR 52t 519 2 1 W5 Tt .
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Figure 1. Parallel trend test
B 1 $TiEsen

4.2.2. ZEFIRIE

AT FUREL T 2 T AR 56 P 7 ¥ SR B0 UE IO RS A AR e o 7R — IR T, 0 S e [ VAR v i
AR & Automation [ ARHRFAE, B FENLAIFERI T, MEE T 1000 A “ONECHRRAVE R o B, AL
XK L Dy U R AR AT T E R R, DRI RN P B L. COVECR RIS
T RE P RIS 2 Fir, M RBISEESET 0, BB T RUER TR b R, &
WERENLSEAE T, BOERON IS T REOEAR B3, o6, it BB SIES S, TdRE
HEBUF PAEAT 0.10, MKE XL RMAE 10%1 B EMACE FIFR BB ST BE M. X &Y, (4H)
(1 S et )3 BT 2 SRS I TR R R SRR AR IR, TR BT G R SRR (A R
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Figure 2. Placebo test
B 2. RZEGGIE

4.2.3. HiE{E45 TLE

N T R A B 22 T 51 R 00 P4 A I, AT RN T BRI 45 4 USRS 7 VAT B O, LR
3. ASCRH T ZMARBIVLAL 7% 1.1 3mARULAL . 420 (0.05) FZ VLEE . 7ERHTULRCA UHE, T
AR5 s 0S5 st b T 2 Rl R A T R ECEAS [T S ik R R B ke v, gt
CRATES

Table 3. The propensity score matches

% 3. HiEE5S Tt

(1) 2 (©))
bl N 42 UC AL U
. 0.068"" 0.067"" 0.067""
Automation
(0.019) (0.019) (0.019)
A = YES YES YES
Al ] 52 RN YES YES YES
FEA I T RN YES YES YES
Observations 20,850 20,850 20,850
R-squared 0.895 0.895 0.895

4.2.4. HipfREMRE

N T H R TS R IRV HEBRVE AL I TR 3R, AW FOE R T 2 DA MR I i, ek 4
Fie (1) ERREARDT TR, KRGS0 AR S BRI, BRI FUREAS 115 0E v 2011 47
£ 2021 £F; (2) BT HRASE T REAFAE IVARLRIE RO, A SOW B REAR BEHEAT 1 KON IE52 38, ok
SRR REE, AR AT ERGL IR ST, R OREFAS R (R (AR X R R A (3) TEHMpRACE, K
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JH 24 3 IR A 52 T N KO — 5 IO B R O3 OB RE AR i (4) SR [ 52 A, AR AR v ] g i A
AR, FFRAPE R M R bR (5) AR IBRAR R, ASHXLEL6]HT, 5IA

Hh [X 228 357 38 K 2R (GDP) Al h [X - 15

B KF-(Wage) {1 i [X 28 Gy ik A2 ) 38 BBk AT a5 04, e T

GO A . 8 EIRRR RIS, AT T4 T A5 R Bt R RRRETE, TG 5s 10T

LR IAEEE

Table 4. Other tests of robustness
< 4. HibiapRMeim

1) 2 (3) 4 )
Y FEFEA 1A S X 1E 5% A8 46 BiAE T 0[] R RN ZERRTE
0.035* 0.070™* 0.038" 0.377™ 0.039™
Automation
(0.018) (0.020) (0.022) (0.045) (0.016)
0.036"
GDP
(0.021)
0.027*
Wage
(0.014)
A g YES YES YES YES YES
Al [ 72 RN YES YES YES YES YES
SR A7 [ 2 RN YES YES YES YES YES
Observations 15,249 20,814 7594 20,850 20,850
R-squared 0.917 0.895 0.937 0.456 0.896
4.3. REMSHT
Table 5. Employee type heterogeneity
F=5 RAITEBEHREM
1) 2 3) 4) 5) (6)
KA AN, AR A IINHRAR A ES a4 RE HABIEI Al
0.002 0.032™ 0.061" 0.037 0.102"* 0.046
Automation
(0.019) (0.015) (0.027) (0.033) (0.025) (0.063)
i AR YES YES YES YES YES YES
Al [ 5 RN YES YES YES YES YES YES
R[] 72 RN YES YES YES YES YES YES
Observations 6943 6784 6741 7043 11,940 1619
R-squared 0.873 0.653 0.757 0.897 0.887 0.935

ISR T T B A I DA (5] Ak R Al A B AR, [R5 504 5 R .
AT = oR 1 3R A UL 7 2 VP4l A 45 SR, 25 MRELZE AR EN M [L7THIRIT T, AR SORE Al 42 Bt L A K
Ir R U A RNk = A 5 = AR TR A U PP AR, R Al
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SNEA M RE AR S =4, % 5 5 SI0LE RSN, KU FR B, SRR
il B R Al R MRS AT 58 0 TE R0 . AR LT AU A R A Ak, e ANBUBE AL AR,
Al 7 LS 2 R Y S AR T R 0 R M, I AR B I M LSRR B 117 4
K, REUS ARSI 1A Py R, DS SO R OB eAh, R NBUBE AR R Al AT
KT AN A0 1T, BT PR W S T A B B T A R, R T
WG 77, RHARME TR ahULE, M BURIX L b3 A P B 3 i s AL 2
5. HlHELE

S0 25 BT AR BT AN A BR A B/ 2 BEVR R T 50 AR W il e b L i
Aol s PR LS, [FIEZE R 6 B, H, SRAEFE5 LR Bl £ n— 0o $ol & 4
M HARBIHT (DT, K H SR KRR A ) HI 135 $a in— O Bl & Aol 2 (KB B AR GET (GTI) . 7]
VAL AT, BT BRI 0 5 B2 e AR R 4 G BB AR BT (2 Ml

Table 6. Mechanism test
% 6. HlHEIE

1) 2 (3) 4)
DTI GTI Labor Labor
0.144" 0.039" 0.041 0.070"*
Automation
(0.078) (0.021) (0.026) (0.020)
0.032"**
DTI
(0.007)
0.027*
GTI
(0.009)
EAT IRy YES YES YES YES
Al 3] 5 8 YES YES YES YES
SF A ] 7 RN YES YES YES YES
Observations 7795 19,719 7790 19,705
R-squared 0.748 0.684 0.916 0.893

6. HIRSEW

15 BT A IS5 I T AR R A B 3 B A5 i O S A ME B P2 A T, N TS BT R R R H
WA E R S ASTWRTT 1 AP S DG 3 b A ek 20, R AT 2009~2023 4 H R
A Bl 1w, R XU ZE o R R AT SR T WETE R (1) B ARSI I AE St il
TTHEAREWIEFRIER, X—485REa — KRR EIERR SRR KL (2) VLRI AL, HliElk L
T 2 7 e % 3 5 e 2t B R QR AN 2R R BR BOR BT sSe Bl i 8138 5 (3) S PER 3 A L, Bk
PABEIEIS s AN Al K B Aiolk stk R R A B 25 5 TR

T UL, ASCIR I I N EGRE W 5, BURFZ R0 58E 5 00 o BURT I E AR 5 3CAF
BB 2 bt it B AR IR OB AR TR, AL ES BT TR SR B L, X R 22 2 e % A
B AL AR P B K, RIS Bear “axtudill” AATERIEE, X & Rk gy T RO e S BORILE, B
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