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Table 1 Descriptive statistics of variables

Variable Observations Mean SD Q1 pS0 Q3
PeerPunish 27914 0.406 0.491 0.000 0.000 1.000
Grel_numl 27 914 5.424 15.884 0. 000 0.000 3.000
Grel_num?2 27 914 1.735 5.763 0.000 0. 000 1.000

Grel_qlt1 27914 2.959 9.626 0.000 0.000 1.000

Grel_qli2 27914 0.986 3.565 0.000 0.000 0.000
Grelr_numl 27914 0.097 0.181 0.000 0.000 0.117
Grelr_num?2 27914 0.039 0.115 0.000 0.000 0.007
Grelr_gltl 27 914 0.098 0.202 0. 000 0.000 0.100
Grelr_gli2 27 914 0.041 0.130 0.000 0.000 0. 000

Citation 27914 4.165 19.236 0.000 0.000 0.867
Knowledge 27914 0.220 0.344 0.000 0.000 0.500

In EPI 982 7.618 2.341 6.203 7.716 9.210

In size 27914 22.099 1.317 21.178 21.943 22.851
Lev 27914 0.444 0.218 0.271 0.434 0.602
ShrConc 27 914 9.937 17.297 1.766 3.757 9.497
ROE 27 914 0.048 0. 196 0.026 0.067 0.114
Sale 27914 0.605 0.437 0.322 0.502 0.751
Cash 27914 0.159 0.125 0.070 0.124 0.210
Age 27914 17.329 5.756 13.000 17.000 21.000

i T RS AR B IYTE 1% F1 99 % K LT T 45 R AL B,
xR2 EENFRRLTELAAVREAUHYE

Table 2 Peer firms’ environmental penalties and the quantity of corporate green innovation

Tobit [E]17 OLS [1l19
A hE (1) (2) (3) (4)
Grel_numl Grel _num2 Grel_numl Grel _num?2
. 4.214 """ 2.033 """ 1.765 """ 0.418 """
PeerPunish
(14.55) (11.07) (7.78) (5.48)
. 9.301 """ 2.462 """ 2.969 " 0.350 """
In size
(45.75) (18.96) (8.46) (4.65)
L -7.539 " —3.694*"* 0.781 0.315
v (=7.35) (=5.49) (1.00) (1.34)
-0.031 """ -0.009 -0.002 -0.000
ShrConc
( =3.20) (-1.46) (-0.19) (-0.01)
-0.262 . * 0.358 . o
ROE 0.786 0.193
(-0.38) (1.67) (1.20) (1.97)
Sal 0.622 0.135 -0.333 -0.004
ake (1.28) (0.42) (-0.67) (-0.03)
-1.169 -0.871 1.935*" 0.009
Cash
(-0.87) (-1.04) (2.28) (0.03)
A 0.170 *** -0.124 """ -0.931 0. 066
& (4.11) (-4.68) (-1.47) (0.35)
AT 2 ] 52 S5UNE - - £ £
3 ) [ 2 U - - il b
Bt AL 1 il - -
N 27 914 27 914 27 914 27914
adj. R? 0.678 0.674
Wald 2 4 184.208 686. 490

EFEENR M, *p<0.10, *Fp<0.05, *** p<0.01. F2 (1) 5] F2 55 (2)FIRHEEHUSN AYHEAR Tobit [0l HHLRY, 2 4
(3) %1 222 55 (4) FIRH OLS [BIJARERL, 46N T2 E AT T R IAR iR AL .
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Table 3 Peer firms’ environmental penalties and the quality of corporate green innovation

Tobit B9 OLS a4
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Table 4 Mechanism analysis of peer firms’ environmental penalties and corporate green innovation; Shock, competition and public attention

AL EAEHLH N A SE N
~ (1) (2) (3) (4) (5) (6)
At
SEAUFEEE | ERIFTE | SEQHEE | SEOFRE | eI | SaQlpiEE
Grel_numl Grel_qlt1 Grel_numl Grel_qlt1 Grel_numl Grel_glt1
0.014"" 0.014 """
PunishShock x PeerPunish
(2.07) (2.74)
-0.026 """ -0.029 ***
PunishShock
(-3.63) (-5.61)
1.494 2.044 """
Compete x PeerPunish
(1.42) (2.82)
-0.416 -0.812
Compete
(-0.42) (-1.20)
0.013 "~ 0.007 **
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(3.37) (2.42)
0.046 """ 0.025 """
BDindex
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(3.98) (4.55) (3.72) (4.54) (3.74) (4.03)
FE AR il il P e il il
BEHLALN il il P £l £l Pl
N 12 960 12 960 12 960 12 960 24 793 24 793
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Table 5 Peer firms’ environmental penalties and corporate green innovation: Group test based on the pollution level of the city

in which the company is located

pe SuNBIPET g SR
Grel_numl Grel _glt1
=8 ) ) 3) 4)
TG YRR TG Y I TGY R R TG Y E R
PeerPunish 2.( 21; ) (01. .43179) 1 (11028 ) (01. .21130)
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AT JBE [ 52 RN il il Pl Pl
7 ) i R R sl il il il
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Table 6 Peer firms’ environmental penalties and corporate Green innovation: Group test based on the nature of corporate property right

SR SO BIHT T
Grel_numl Grel_qlt1
A
(1) (2) (3) (4)
e E A [ 4> JEE 4 = £
1.327 " 2.508 *** 0.658 "~ 1.614"""
PeerPunish
(4.79) (6.28) (3.77) (6.15)
s i A5 2 il s il il il
AT 2 1] 72 SUNE e il s il il il
2 ) i E U 1 1 I £l
EIIES e -1.181*** -0.956 ***
N 17 542 10 372 17 542 10 372
adj. R? 0.59%4 0.759 0.591 0.733
i SN E, " p<0.10, T p<0.05, 7 p<0.01. IR 2 P2, AP R FR AT TR hR IR AL .
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Table 7 Peer firms’ environmental penalties and corporate Green innovation: Group test based on the degree of media exposure

EESEROIE e EsSuRclPeT e
Grel_numl Grel_qlil
A (1) (2) (3) (4)
LR WG WL AR WG R
PeerPunish 0.761 *** 2.659 *** 0.420 *** 1.502 ***
(3.48) (6.52) (3.08) (5.73)
P il AR i i il i
A B [ 58 O il il i i
7 ) [ ZERONE il il i il
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Table 8 Peer firms’ environmental penalties and corporate environmental

investment, future environmental violations

(1) (2)
A hE
In EPI(t) N_ punish(t+1)
0.267 **
PeerPunishl
(2.44)
-0.026"
PeerPunish
(-1.90)
FE AL i il il
A 32 ] 5 SO - il
) i RE RURE - i
REAILSRE il -
N 982 12 007
adj. R? 0.274
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Table 9 Peer firms’ environmental penalties and corporate green innovation: Instrumental variable analysis

BB BB
A (1) (2) (3) (4) (5)
PeerPunish Grel _numl Grel _num2 Grel_qglt1 Grel_gli2
PITI pns 0.008 "~
(15.72)
PeorPunish_hat 15.342 " 5.460 """ 10.657 *** 3.917 "
(8.77) (5.08) (8.37) (4.75)
il 7 il il kil il el
AP B[] 2 00 i - - - -
2 ) [ E 0N ] - - - -
FEHILA0 - ] £yl i ]
N 8 927 8927 8927 8 927 8 927
adj. R 0.199
chi2 1372.823 275.588 1 136.243 263.710
Partial F 31.59 (p=0.000)

SN E, " p<0.10, **p<0.05,

" p<0.01. Bl 2 b 54 2 (RIF—EC 269 45 (1) SR OLS LRI I 4 72
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The spillover effects of peer firms’ environmental penalties: Evidence from

corporate green innovation

KE Shao-jing' , MA Ou-yang®, XU Nian-hang®"
1. School of Finance, Central University of Finance and Economics, Beijing 102206, China;
2. School of Business, Renmin University of China, Beijing 100872, China

Abstract: The governance role of environmental regulation has been the focus of academic and practical atten-
tion, but not many studies have been conducted on the intra-industry spillover effects of corporate environmen-
tal penalties. This paper examines the impact of peer firms’ environmental penalties on corporate green innova-
tion, using a sample of China’ s listed companies’ environmental penalties from 2010 to 2020. The paper finds
that, when peer firms receive environmental penalties, firms increase the quantity and quality of green innova-
tion. Second, the impact mechanisms mainly include the deterrent effect generated by the penalty event, the
market competition between firms and their rivals, and the public environmental concerns in the firm’ s loca-
tion. Third, the effect is more significant when a firm is located in a less polluted city, or is a state-owned en-
terprise, or has a high media exposure. Further study finds that when a peer receives environmental penalties,
a firm also increases the amount of its environmental investment and has a lower probability of environmental
violations in the future. This paper enriches the research on corporate spillover effects from a new perspective
of peer firms’ environmental penalties, and adds new evidence to the study of the factors influencing corporate
green innovation. It also provides an important reference for authorities to better regulate and manage environ-
mental issues related to enterprises.
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