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Abstract 
The new environmental law, implemented in 2015, has been hailed as the toughest 
environmental law in history. Based on this background, this paper takes the A-share 
heavy polluting enterprises listed in Shanghai and Shenzhen from 2015 to 2018 as the 
research object, and adopts the propensity score matching method (PSM-DID) to 
construct a quasi-natural experimental framework model of the impact of the new 
environmental protection law on the investment efficiency of enterprises. Empirical 
research is carried out on its implementation effect and its impact on enterprise 
investment efficiency. The study found that the implementation of the new 
"Environmental Protection Law" significantly improved the investment efficiency of 
heavily polluting companies, and this was achieved by curbing over-investment rather 
than improving under-investment. After testing its dynamic marginal effect, it is found 
that there is a lag in improving the investment efficiency of heavily polluting companies. 
Mechanism analysis found that the implementation of the new Environmental 
Protection Law has improved investment efficiency by increasing media supervision; 
that is, external media supervision is an important mechanism for the implementation 
of the new Environmental Protection Law to affect the investment efficiency of heavily 
polluting companies. After further sub-sample testing, it is found that the 
implementation of the new "Environmental Protection Law" has a significant effect on 
improving the investment efficiency of companies in heavily polluting industries only in 
companies with better environmental responsibility performance, high financing 
constraints, high market competitiveness and high policy support. In order to ensure the 
robustness of the regression results, the placebo test and dynamic effect analysis were 
carried out at the same time. The above regression results once again verify the effect of 
the implementation of the new environmental protection law on the investment 
efficiency of heavily polluting enterprises. This study not only provides empirical 
evidence for the evaluation of the implementation effect of the new Environmental 
Protection Law, but also provides a reference for solidly promoting the implementation 
of the new Environmental Protection Law and urging enterprises to fulfill their 
environmental responsibilities. 
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1. Introduction 

On April 24, 2014, the "Environmental Protection Law of the People's Republic of China" was 
revised and passed (hereinafter referred to as the "New "Environmental Protection Law"), and 
it came into effect on January 1, 2015. This law increases the responsibilities and penalties of 
all aspects of the government and enterprises, and uses a set of powerful "combination 
punches" against environmental violations, such as adding a "daily penalty" system, and rarely 
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stipulating penalties for administrative detention. It has been called "the most stringent 
environmental protection law in history" by experts. From January to March 2021, the total 
number of cases in five categories nationwide was 2,375, of which 37 were punished 
consecutively on a daily basis, with a fine of 47.175 million yuan. The number of applicable 
seizure and seizure cases was 1,639; the number of applicable production restriction and 
production suspension cases was 174. The number of transferred detention cases was 394. The 
number of suspected cases of environmental pollution crimes transferred was 195. 
The power of government intervention can have a significant impact on a company's emissions 
and disclosure of pollutants. Whether environmental regulation brings economic dividends or 
hinders investment efficiency has not yet reached a consensus. On the one hand, environmental 
regulation increases the company's additional cost, which not only fails to promote the 
company's investment efficiency, but even has a restraining effect", that is, "following the cost 
theory".On the other hand, environmental regulation stimulates innovation, which further 
affects company value, green innovation and investment efficiency, which is called the "induced 
innovation hypothesis". The company is the main body of environmental protection laws and 
regulations. This paper focuses on the perspective of investment efficiency to explore whether 
the introduction of the new Environmental Protection Law will stimulate companies to improve 
investment efficiency to cope with the pressure of environmental regulation. 
Based on the above analysis, the possible contributions and innovations of this paper are as 
follows: (1) From the research perspective, this paper takes the heavily polluting enterprises 
listed on Shanghai and Shenzhen A shares from 2015 to 2018 as the treatment group, and the 
non-heavy polluting enterprises as the control group. The propensity score matching method 
(PSM-DID) is used to construct a quasi-natural experimental framework of the impact of new 
environmental protection laws on corporate investment efficiency. To study the causal 
relationship between China's environmental information regulation and enterprise investment 
efficiency and its impact mechanism. It explores the impact of environmental regulation on 
companies' over-investment and under-investment from the macro level, examines the micro-
economic effects of macro factors, and enriches the research on investment efficiency from a 
macro perspective.(2) In terms of research methods, this paper is based on the micro-
enterprise level and takes the new environmental protection law carried out in China as a 
natural experiment, which provides empirical evidence for investigating the economic effects 
of the new environmental protection law. At the same time, it can alleviate endogeneity 
problems such as omitted variable bias and reverse causality. This paper extends existing 
research on environmental regulation tools and provides a unique institutional background for 
advancing empirical research on the impact of environmental regulation on investment 
efficiency in heavily polluting companies. (3) In terms of research content, this paper not only 
pays attention to the impact of the new environmental protection law on the investment 
efficiency of enterprises. This paper also deeply studies the heterogeneity of the economic 
effects of environmental regulation in the influence of internal factors (environmental 
responsibility performance, corporate financing constraints) and external factors 
(marketization degree, government support). This paper provides a strong decision-making 
basis for improving and optimizing the implementation effect of the new environmental 
protection law. Under the current situation of serious environmental pollution and stricter 
environmental protection laws, it is of great theoretical and practical significance to study the 
impact of environmental policies on the investment efficiency of Chinese enterprises.  

2. Literature Review 

Based on the research topic of this paper, we mainly review the literature on environmental 
regulation and enterprises. The impact of environmental regulation on enterprises generally 
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includes three aspects: one is the impact of environmental regulation on enterprise cost and 
performance, the second is the impact on enterprise R&D, innovation and productivity, and the 
third is the impact on enterprise investment and financing and other aspects. 
In terms of the impact of environmental regulation on the cost and performance of enterprises, 
Wang Liping et al. (2021) showed that the new environmental protection law can significantly 
improve the performance of enterprises in heavily polluting industries. In terms of the impact 
time, there is a two-year lag period, and the impact is gradually increasing. Xu Dongyan et al. 
(2020) found that environmental information regulation under the full sample will force 
enterprises to increase innovation investment and improve the level of production technology; 
at the same time, it will also improve the transparency of enterprise information, reduce the 
information asymmetry between enterprises and investors, and then improve the performance 
of enterprises. 
In terms of the impact of environmental regulation on enterprise R&D, innovation and 
productivity, Wang Xiaoqi et al. (2020) showed that the new "Environmental Protection Law" 
can exert the "Porter effect", that is, "reversely force" heavily polluting enterprises to carry out 
green innovation.Its internal mechanism is: on the one hand, the new "Environmental 
Protection Law" improves the transparency of corporate environmental information by 
introducing an information disclosure mechanism that can be supervised by the public. As a 
result, the new "Environmental Protection Law" reduces the opportunistic behavior of 
concealing environmental information and increases the cost of pollution, thereby "forcing" 
heavily polluting enterprises to carry out green innovation. On the other hand, by strengthening 
the penalties, the cost of environmental violations by enterprises is directly increased, thereby 
"forcing" heavily polluting enterprises to carry out green innovation. Chakraborty and 
Chatterjee (2017) found that environmental regulations would increase the average innovation 
output of dye-producing chemical companies in India by 11% to 61% compared to other 
companies that belong to the chemical industry but do not produce dyes. 

3. Research Assumptions and Data Source 

3.1. Research Assumptions 
After the implementation of the new environmental protection law, the government improved 
the supervision and management system, increased the intensity of punishment, raised the 
standard of punishment, established a daily penalty system, stipulated personal coercive 
measures for administrative detention, and established joint and several environmental 
liability measures. For those companies that refuse to make corrections, the punishment is 
calculated on a daily basis and the upper limit is not capped, which greatly increases the 
economic cost of polluting companies and internalizes the externality of environmental 
pollution. Enterprises with poor environmental performance will not only face high penalties 
from the government and condemnation from the media, but also increase external financing 
costs, thereby affecting the efficiency of enterprise investment. Compared with ordinary 
enterprises, high-polluting enterprises are more likely to attract the attention of the public and 
investors, and are also more vulnerable to environmental-related legal proceedings or disputes 
(Du et al., 2017). In order to improve environmental performance, enterprises will increase the 
management of the company, reduce costs and gain competitive advantages through the 
research and development of new technologies for energy conservation and environmental 
protection. Therefore, the regulation of environmental information will enable enterprises to 
strengthen internal management, thereby improving the investment efficiency of enterprises. 
Accordingly, this paper proposes the hypothesis: 
H1: Under the circumstance that other conditions remain unchanged, the implementation of 
the new Environmental Protection Law will help improve investment efficiency. 
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According to the signaling theory, the information asymmetry between enterprises and 
investors is the main reason for mutual transaction costs. In the relationship with investors, the 
enterprise is not only the owner of the information, but also the transmitter of the information, 
and has a natural information advantage. As a means of regulation, the main goal of 
environmental information disclosure is to "peel" the environmental performance of 
enterprises to the public and investors, and rely on social supervision and investor decision-
making to influence the behavior of enterprises. Enterprises internalize external environmental 
behaviors in order to improve their environmental performance. Before the implementation of 
environmental information regulation policies, companies will cover up their own problems by 
whitewashing the information they disclose. After the implementation of the new 
"Environmental Protection Law", it is difficult for enterprises to disguise the disclosure of 
environmental information, and they must disclose environmental information that is not good 
for enterprises. The disclosure of a large amount of environmental information by enterprises 
improves the information transparency of enterprises, reduces the information asymmetry 
between enterprises and investors, strengthens the effective supervision of creditors and 
shareholders on executives, reduces the opportunistic behavior of management, and improves 
the efficiency of enterprise investment. 
Accordingly, this paper proposes the hypothesis: 
H2: In the impact of environmental information disclosure of high-polluting enterprises on the 
investment efficiency of enterprises, information transparency plays a partial intermediary role. 

3.2. Data Source 
 

Table 1. The definitions and explanations of variables 
Types variable Definitions 

Explained 
variables 

servi Take the absolute value of the residual of the model (1) 
servie Take the residual of model (1) greater than 0 
servih Take the residual of model (1) less than 0 

Explaining 
variables 

du Whether it is affected by the new "Environmental Protection 
Law", if the company is in the treatment group, then treated=1; if the 

company is in the control group, then treated=0 
dt If the time is 2015 and later, then t=1; if it is before 2015, then 

t=0 
Control 

variables 
Size Natural logarithm of annual total assets 
Lev Total liabilities at the end of the year divided by total assets at 

the end of the year 
SOE 1 for state-controlled enterprises, and 0 for others 
ROA Net profit/average balance of total assets 
TEN Number of shares held by the top ten shareholders/total 

number of shares 
Growth Operating income for the current year/operating income for 

the previous year-1 
ListAge Ln (year of current year - year of listing + 1) 
Indep Independent directors divided by the number of directors 
LOSS 1 for corporate losses, 0 for others 

 
This paper selects 2010-2018 listed companies in my country's Shanghai and Shenzhen A-share 
heavy polluting industries as a sample for research. The identification of heavy polluting 
industries is mainly based on the "Guidelines for the Classification of Listed Companies' 
Industries" revised by the China Securities Regulatory Commission in 2012, and the "List of 
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Industry Classification Management for Environmental Protection Verification of Listed 
Companies" issued by the Ministry of Environmental Protection in June 2008 (Huanban Letter 
[2008] 373 No.) and the Guidelines for Environmental Information Disclosure of Listed 
Companies (Draft for Comment) (Huanbanhan [2010] No. 78). Among them, the "Guidelines for 
Industry Classification of Listed Companies" issued by the China Securities Regulatory 
Commission in 2012. Heavy polluting industries are defined as thermal power, steel, cement, 
electrolytic aluminum, coal, metallurgy, building materials, mining, chemicals, petrochemicals, 
pharmaceuticals, light industry, textiles, tanning and other 18 industries. 
In this paper, the regression model based on the DID method is set as follows: 
 
INEFFi,t/OVERi,t/UNDERi,t=α0+α1Treatedi,t+α2Timei,t+α3Treated×Timei,t+α4Controlsi,t+α

5YEAR+α6INDUSTRY+εi,t                                                          (1) 
 
A total of 9 control variables were selected in this paper. They are company size, asset-liability 
ratio, equity nature, net profit margin of total assets, equity concentration, operating income 
growth rate, listing years, director independence, and whether the company is in a loss. The 
definitions of related variables are shown in Table 1. 

4. Analysis of Empirical Result 

4.1. Descriptive Statistics of Variables 
Table 2 shows the descriptive statistics of the main variables. It can be observed that the 
maximum value of the sample company's investment efficiency is 0.29, the minimum value is 0, 
and the mean value is 0.04, indicating that the sample company's investment efficiency needs 
to be further improved; a larger standard deviation also indicates that the sample companies 
have large differences in investment efficiency. Among them, the number of over-investment 
samples is 3251, and the number of under-investment samples is 5040, indicating that there 
are both over-invested and under-invested companies in the sample companies. Treat and 
Time averages were 0.31 and 0.45, respectively. It shows that the samples of the experimental 
group accounted for 31% of the total samples, and the samples after the implementation of the 
new environmental protection law accounted for 45% of the total samples. 
 

Table 2. Descriptive statistics of main variables 
variable N mean sd min p50 max 

servi 8291 0.0400 0.0500 0 0.0300 0.290 
servie 3251 0.0500 0.0700 0 0.0300 0.390 
servih 5040 0.0300 0.0300 0 0.0200 0.150 

du 8291 0.310 0.460 0 0 1 
dt 8291 0.450 0.500 0 0 1 

Size 8291 22.66 1.290 20.23 22.53 26.10 
Lev 8291 0.470 0.190 0.0700 0.480 0.860 
SOE 8291 0.550 0.500 0 1 1 
ROA 8291 0.0500 0.0400 0 0.0400 0.210 
TEN 8291 56.29 15.10 23.36 56.43 89.91 

Growth 8291 0.190 0.370 -0.430 0.120 2.340 
ListAge 8291 2.570 0.490 1.100 2.710 3.260 
Indep 8291 0.370 0.0500 0.330 0.330 0.570 
LOSS 8291 0.0100 0.110 0 0 1 
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This paper further uses Equation (1) to test Hypothesis 1, and the results are shown in Table 3. 
Columns (1) and (3) are the estimated results without adding other control variables, and 
columns (2) and (4) are the results with other control variables added. It can be seen that 
column (2) is the regression result without control variables, and the coefficient of interaction 
term (DID) is -0.014, which is significant at the 5% level; column (2) is the regression result 
with other control variables added, It can be seen that the coefficient of the interaction term 
DID is still significantly negative, which indicates that the sample companies mainly improve 
investment efficiency by reducing excessive investment. The coefficients of underinvestment 
(UNDER) of the interactive term in columns (3) and (4) are not significant, indicating that the 
implementation of the new Environmental Protection Law mainly improves investment 
efficiency by reducing excessive investment. 
 

Table 3. Average treatment effect after matching 
 (1) (2) (3) (4) 
 OVER OVER UNDER UNDER 

dudt -0.013** -0.010* 0.000 -0.001 
 [-2.26] [-1.72] [0.02] [-0.53] 

Size  0.031***  0.002 
  [7.06]  [1.07] 

Lev  -0.014  -0.008 
  [-0.81]  [-1.40] 

SOE  -0.005  -0.012*** 
  [-0.41]  [-3.17] 

ROA  0.149***  0.091*** 
  [2.85]  [6.47] 

TEN  0.000  0.000*** 
  [1.06]  [2.90] 

Growth  0.038***  0.004*** 
  [9.98]  [3.30] 

ListAge  0.007  0.003 
  [0.48]  [0.64] 

Indep  -0.029  -0.012 
  [-0.66]  [-0.97] 

LOSS  0.031**  0.001 
  [2.06]  [0.22] 

_cons 0.062*** -0.663*** 0.038*** -0.006 
 [14.54] [-7.01] [30.52] [-0.20] 

N 3249.000 3249.000 5040.000 5040.000 
r2 0.031 0.134 0.047 0.075 

4.2. Mechanism Analysis 
It can be seen from the column (1) of Table 4 that the impact of the new "Environmental 
Protection Law" on the investment efficiency of enterprises, that is, β1 is significantly negative. 
It can be seen from column (3) of Table 8 that the regression coefficient β2 of DID is significantly 
positive at the 1% level, indicating that the implementation of the new "Environmental 
Protection Law" has significantly promoted the enthusiasm of heavily polluting enterprises to 
fulfill their social responsibilities. The regression coefficients of media attention in columns (4) 
and (5) of Table 8 are significantly positive at the 1% and 5% levels, respectively, and the 
regression coefficient β2 of the interaction term DID is significantly negative. Combined with 
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the research conclusions of Wen Zhonglin and Ye Baojuan (2014), these results show that 
media attention has a partial mediating effect on corporate investment efficiency, and the new 
Environmental Protection Law increases media attention mainly by reducing excessive 
investment to improve investment efficiency. That is to say, the implementation of the new 
"Environmental Protection Law" will lead to the improvement of the investment efficiency of 
enterprises by increasing the attention of external media. Assumption 2 is established. 
 

Table 4. Mediating effect test of media attention 
 (1) (2) (3) (4) (5) 
 INEFF OVER  MEDIA INEFF OVER 

dudt -0.005*** -0.010* 0.096** -0.005** -0.010* 
 [-2.58] [-1.72] [2.02] [-2.34] [-1.71] 

Media    0.002*** 0.003** 
    [4.01] [2.13] 

Size 0.013*** 0.031*** 0.092** 0.013*** 0.031*** 
 [8.07] [7.06] [2.34] [7.54] [6.96] 

Lev -0.007 -0.014 0.278* -0.002 -0.009 
 [-0.98] [-0.81] [1.72] [-0.34] [-0.51] 

SOE -0.007 -0.005 -0.040 -0.007 -0.007 
 [-1.45] [-0.41] [-0.37] [-1.47] [-0.54] 

ROA 0.123*** 0.149*** 2.510*** 0.112*** 0.120** 
 [6.76] [2.85] [5.89] [6.11] [2.25] 

TEN 0.000*** 0.000 -0.004** 0.000*** 0.000 
 [4.04] [1.06] [-1.98] [3.53] [1.03] 

Growth 0.017*** 0.038*** 0.098*** 0.017*** 0.038*** 
 [11.63] [9.98] [2.84] [11.59] [9.80] 

ListAge 0.009* 0.007 0.468*** 0.006 0.005 
 [1.72] [0.48] [3.90] [1.08] [0.40] 

Indep -0.028* -0.029 0.727** -0.033** -0.038 
 [-1.83] [-0.66] [2.00] [-2.11] [-0.88] 

LOSS 0.002 0.031** -0.051 0.004 0.030** 
 [0.51] [2.06] [-0.45] [0.91] [2.00] 

_cons -0.285*** -0.663*** 0.789 -0.268*** -0.664*** 
 [-8.05] [-7.01] [0.95] [-7.51] [-6.98] 

N 8289.000 3249.000 7974.000 7974.000 3143.000 
r2 0.087 0.134 0.691 0.087 0.134 

5. Conclusion 

The new Environmental Protection Law, implemented in 2015, provides a quasi-natural 
experimental environment for causal identification for studying the impact of increased 
environmental regulation intensity on the investment efficiency of companies in heavily 
polluting industries. This paper takes the listed companies in Shanghai and Shenzhen A-share 
heavy polluting industries from 2015 to 2018 as samples, and uses the PSM-DID method of 
"quasi-natural experiment". Using the panel fixed effect double difference model and group 
regression method, we examine how the implementation of the new Environmental Protection 
Law affects the company's investment efficiency. The research conclusion supports the "Porter 
Hypothesis", that is, the implementation of the new "Environmental Protection Law" 
significantly improves the investment efficiency of heavily polluting companies by suppressing 
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excessive investment. After testing its dynamic marginal effect, it is found that there is a lag in 
improving the investment efficiency of heavily polluting companies. Mechanism analysis found 
that the implementation of the new Environmental Protection Law has improved investment 
efficiency by increasing media supervision; that is, external media supervision is an important 
mechanism for the implementation of the new Environmental Protection Law to affect the 
investment efficiency of heavily polluting companies. After further group testing, it is found that 
the implementation of the new "Environmental Protection Law" has a significant effect on 
improving the investment efficiency of companies in heavily polluting industries only in 
companies with better environmental responsibility performance, high financing constraints, 
high market competitiveness and high policy support. After a series of robustness tests, the 
conclusions of this study still hold. This paper enriches the research on the influencing factors 
of corporate investment behavior and the economic consequences of the implementation of the 
new Environmental Protection Law. 
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