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Abstract

Under China’s strategic goal of “dual carbon,” environmental protection investment has become an
inevitable choice for enterprises seeking to achieve win-win environmental and economic benefits.
Therefore, the efficiency of such investments is worth careful consideration. This paper utilizes a
DEA model to systematically measure the environmental protection investment efficiency of A-share
listed enterprises in China from 2011 to 2020. Additionally, a nonlinear panel double threshold
model is employed to explore the impact of environmental regulation on enterprise-level invest-
ment efficiency from the perspective of investment scale. The findings suggest that when enter-
prise-scale environmental protection investments are low, regulatory measures can help improve
their overall efficiency; however, once these investments reach a certain level, further regulations
may have an inhibitory effect on their effectiveness. These results provide valuable theoretical in-
sights for relevant Chinese departments as they formulate new policies aimed at promoting cor-
porate sustainability.
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Table 1. Primary variable definition
#F1 FETEENX

A e R AR B A4 R RS A e i B
[ AV PR AR R CE el ey AR
fRR A PREE ] 58 ENF AV ZE I PITI FEEUE
I IR AR IR BEA R GIS Aol 2 R R A5 B AR %o £
Py Al IC Al e A 4 i e
it LEV B A5 A B P S
FEhA & Al Ktk GRO BRI KR
‘AR ROA Al e B P A A
Al A SIZE BT A R AR B

3.4. kMgt

NI 2 IR RS TH H AT LU JE (Ml PR R AR BT AR B/ IME D 0.405, e KB 1, I91EAUN 0.634,
PR 0.621, YA NLIF ORI BB AACT AT 4. SRS R 1, S/ MEH 0, 3
1G5 0.094, FJ MRS 53 X ARSI ) FEBUIG s A ORBETEMUBLIR MG 23.99, J91E N 16.84, Fe/h
167 7.852, trEzEly 2.193, AL R AN 27BN

Table 2. Descriptive statistics of variables

* 2. BEMEMARMSRT

Ea FEAE iE Hh i % i ZE B/ME EON:]
CE 2470 0.634 0.621 0.103 0.405 1.000
ENF 2470 0.094 0.069 0.087 0 1
GIs 2470 16.840 16.920 2.387 7.852 23.990
IC 2470 0.636 0.685 0.185 0 1
LEV 2470 0.517 0.53 0.218 0.015 3.051
GRO 2470 0.036 0.068 0.428 -13.100 0.993
ROA 2470 0.023 0.023 0.112 -2.871 1.126
SIZE 2470 0.487 0.470 0.168 0 1
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Table 3. Threshold effect test
%= 3. N REW

Fia P BS k% W71
1% 5% 10%
BT 260.110 0.000 300 17.278 13.627 11.808
@) U A 187.320 0.000 300 20.054 16.672 14.854
=HEE 76.630 0.357 300 225.853 196.527 173.955
B THE 256.940 0.000 300 18.365 15.821 13.149
) U A 194.310 0.000 300 20.984 17.656 14.787
=HE(THE 78.830 0.370 300 203.794 106.356 96.980
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Table 4. Threshold estimation results
FT 4. IMEEMTER

(W TR 1 95% E 15 [X [1]
H—[THE 15.375 [15.353,15.400]
" — 15.375 [15.353,15.400]
i

12.114 [11.807,12.190]

=HE T 17.808 [17.767,17.825]

B THE 15.375 [15.353,15.400]

@ - 15.375 [15.353,15.400]
11.891 [11.724,12.114]

ZE I 17.808 [17.771,17.825]
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Table 5. Threshold regression result
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AV IR R B 3K (CE)
1) 2
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B -0.004 0.025™"
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b K 0.014™ 0.019™
(GRO) (4.030) (5.400)
BRIRES 0.030™ 0.048™"
(ROA) (1.920) (3.020)
Al HAE 0.019 -0.174™"
(SIZE) (0.710) (-5.150)
PR 0.033™
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AR 0.006™"
(AGE) (8.350)
" 12.114 11.891
V2 15.375 15.375
FEA & 247 247
Within R? 0.193 0.217
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