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Does environmental regulation
promote green merger and
acquisition? Evidence from the
implementation of China’s newly
revised Environmental
Protection Law

Zhijie Han*, Yuwei Wang* and Jing Pang

School of Finance, Zhongnan University of Economics and Law, Wuhan, China

Green merger and acquisition (Green M&A) is one of the ways of corporate
environmental investment, which is vital for their green transformation and
sustainable development. With the implementation of the newly revised
Environmental Protection Law in 2015, this paper investigates the impact of
environmental regulation on corporate green M&A using the Difference-in-
Difference method with a sample of Chinese listed companies from 2007 to
2020. We found that firms’ green M&A increases significantly after the
implementation of the new Environmental Protection Law. The promotion
effect is more pronounced when the firm is state-owned or faces lower
financing constraints. Further analysis reveals that green M&A significantly
reduces firms’ environmental management costs, enhances green
innovation, and has no effect on market performance. This result confirms
that after the implementation of the new Environmental Protection Law,
companies engage in green M&A for cost and innovation motives rather
than market motives.

KEYWORDS

environmental regulation, green merger and acquisition (GMA), environmental
management costs, green innovation, market performance

1 Introduction

The rapid development of urbanization and industrialization in China has led to the
overexploitation of natural resources and severe pollution of the ecological environment.
Environmental protection has become a vital issue limiting economic development (Zhu
et al, 2019). As the central part of the low-carbon development economic system,
enterprises are the micro-units of environmental governance. However, due to the
externality of environmental protection, the private costs generated by the
environmental behavior of enterprises are often greater than the private benefits,
resulting in the low willingness of enterprises to participate in environmental
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behavior. Therefore, it is particularly important to impose
external constraints and incentives to promote corporate
environmental governance (Costantini and Crespi, 2008; Bi
et al., 2014).

In 1989, China enacted its first Environmental Protection
Law (EPL). The law was comprehensively revised in 2014 and
formally implemented in 2015. Compared to the old law, the new
EPL is more stringent and flexible. It takes more severe penalties,
and when it comes to projects that are not regulated by the state,
the law allows different regions to consider their own natural
environmental conditions, develop local environmental quality
standards, and take incentive measures for enterprises with
outstanding results in pollution control, thus being called the
toughest EPL. As an important object of regulation, the change in
the behavior of enterprises is the key to measuring the
effectiveness of environmental legislation.

The assessment of the effects of environmental regulation has
long attracted extensive scholarly attention. There are multiple
ways in which environmental regulation affects firm behavior,
including driving firms to invest in technological innovation to
reduce compliance costs (Porter hypothesis, Porter and van der
Linde, 1995; Zhang et al., 2017; Peng et al,, 2021), or inducing
firms to trade-off the benefits between factor endowments and
regulatory costs, ultimately resulting in different environmental
governance behaviors (Factor endowment hypothesis, Copeland
and Taylor, 2004; Pollution heaven hypothesis, Copeland and
Taylor, 1994; Muhammad et al, 2020). In addition, many
the of
environmental regulation in terms of investment decisions
(Leiter et al, 2011; Zhang and Wang, 2021), firm location
(Wu et al, 2017; Chen et al, 2018), pollution emissions
(Shapiro and Walke, 2018; Du and Li, 2020), production
factor arrangements (Liu et al, 2017), and product import
and export (Shi and Xu, 2018; Brandi et al., 2020).

As an important way for companies to participate in

scholars have conducted studies on impact

environmental governance, green M&A has received little
attention. Green M&A has a significant speed advantage
compared to normal environmental investments. Through
green M&A, companies can quickly enter an industry,
obtain green resources or energy-saving and emission
reduction technologies of the target companies (Salvi et al.,
2018), simultaneously conveying their determination of
environmental protection and green transformation to the
market. Therefore, it is reasonable for companies to choose
green M&A as a way to meet policy requirements and support
their long-term growth in the face of environmental
regulation. For example, in order to adjust the power
supply structure of traditional thermal power generation,
Jidian, a Chinese listed company, has achieved new energy
transformation by acquiring a number of wind and
photovoltaic power enterprises in the past decade, which
has the
resistance. Another listed company, Meijin Energy, mainly

improved company’s profitability and risk
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engaged in the production and operation of coke products, is
involved in hydrogen fuel cell and hydrogen energy
by
promoting the layout of the whole industrial chain of clean

automobile  industry acquisition, gradually
energy.

The new EPL has made sufficient improvements in both
penalty measures and reward-punishment mechanism,
providing an ideal quasi-natural experiment for us to study
the

corporate green M&A. With the help of this exogenous event,

relationship between environmental regulation and
we build a difference-in-difference model to study the impact of
environmental regulation on corporate green M&A. The results
show that there is a significant increase in corporate green M&A
after the implementation of the new EPL. In further analysis, we
examine the motivations of firms to implement green M&A and
find that green M&A reduces environmental costs and enhances
green innovation, but does not improve market performance that
traditional M&A has. Therefore, we believe that to deal with the
cost and green transformation pressure brought by the new EPL,
firms are more likely to implement green M&A for cost and
innovation motives.

The contributions of this paper are as follows: First, this
paper studies the impact of environmental regulation on
M&A

related to

environmental behavior from
which the
corporate environmental behavior. Second, we study the
of

environmental investment with the help of exogenous

corporate an

perspective, enriches literature

impact environmental regulation on  corporate
events. Previous studies have used pollution costs or
environmental expenditures (Shadbegian and Gray, 2005;
Levinson and Taylor, 2008), etc., as proxy variables for
This  paper

research based on the new Environment Protection Law as

environmental  regulation. conducts
an exogenous shock that reduces the potential endogeneity
problem. Third, based on the existing environmental
economics and corporate M&A theories, we analyze the
M&A

under environmental regulation and test them empirically,

motivation of firms to engage in green
enriching the relevant theoretical and empirical studies and

helping to understand how environmental regulation works.

2 Theoretical analysis and research
hypothesis

2.1 Motivation for corporate
environmental behavior

Corporate motives for green M&A are mainly divided into
internal and external aspects. The internal motivation comes
from the consciousness of taking social responsibility and the
strategic consideration of sustainable development. Corporate
citizenship theory assumes that companies are part of society
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and, like individual citizens, have both the rights and
(Valor, 2005). addition,
management of the relationship between the natural

responsibilities In proper
environment and corporate development which consistent
with the concept of sustainable development, making
companies more resilient in risk management and
sustainable operation (Freeman and McVea, 2005; Husted
and Allen, 2007; Abbas, 2020).

External incentives generated by environmental regulatory
interventions are the most important external motivation. In
1920, Pigou conducted a pioneering study on the problem of
externalities and pointed out that the primary contributor to
environmental problems lies in their external effects (Pigou,
2002). Pollution emission allow companies to make short-
term gains, but the resulting damages, such as climate change
and environmental pollution, which last for tens or even
hundreds of years, are borne by society. Such negative
externalities distort the cost-benefit equation of corporate
environmental behavior and give companies particularly
little incentive to participate in addressing environmental
issues, thus the role of market mechanisms is limited. To
address the negative externalities of corporate pollution,
policy authorities often develop environmental policies to
compensate for the absence of market mechanisms (Féres

and Reynaud, 2012).

2.2 Environmental regulation and
corporate environmental behavior

Environmental regulation is based on public power and
makes firms actively or passively bear the environmental costs
generated by their product behavior. On the one hand, formal
environmental regulation sets the bottom line for enterprises’
environmental behavior and impose penalties for violations of
relevant laws and regulations, which increases the direct cost
of enterprises’ production and operation (Gray
Shimshack, 2011; Ryan, 2012; Blundell et al., 2020). On the
other hand, as China’s environmental policy system becomes

and

more standardized and systematic, public awareness of

environmental protection has increased, environmental
factors are incorporated into investment decisions by
investors (Edmans, 2011; Chordia et al., 2014; Matallin-Sdez
etal., 2019), and environmental performance have become an
important criterion for government evaluation (Heberer and
Senz, 2011). In addition, the multifaceted monitoring from the
public, media, and investors constitutes informal
environmental regulation (Féres and Reynaud, 2012; Chen
et al.,, 2022), which plays an implicit role in complementing
formal environmental regulation by influencing key elements
related to the firms’ development, such as the sale of
products and services, the pricing of assets, and the cost of

financing.
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The constraints and incentives of environmental regulation
ultimately translate into different environmental behaviors of
firms. Zheng et al. (2020) analyzed the factors that affect the level
of corporate environmental information disclosure and
concluded that strict environmental regulation plays a vital
role in improving the quality of corporate environmental
information disclosure. Wang et al. (2020) and Rubashkina
et al. (2015) get similar conclusions, which provides a realistic
basis for the Porter hypothesis. Shapiro and Walker (2018) found
that despite a significant increase in U.S. manufacturing output,
air pollution emissions from manufacturing fell by 60%. Changes
in environmental regulations drove these reductions. In
summary, the existing literature on the microeconomic
consequences of environmental regulation is less concerned
with firms’ green M&A behavior, and even less research has
been conducted from the perspective of the new EPL
implementation. Additionally, the majority of studies focus on
environmental regulations and directly explore their possible
impacts, but there is not much research based on the

motivational level.

2.3 Environmental regulation and
corporate green MGA

Based on the previous introduction of the new EPL and the
motives of corporate green M&A. This paper argues that
the main reason why the new EPL promotes corporate
green M&A is because green M&A can bring three
development benefits.

First, through green M&A, enterprise can reduce their
pollution costs. Under strict environmental regulations,
compliance costs are subsequently increased (Suchman,
1995). Companies that fail to assume legal responsibility for
pollution control will be subject to severe penalties. Green
M&A can help enterprise achieve green transformation or
industry chain reconstruction, which reduces pollution
control costs. On the one hand, enterprises can extend the
industrial chain through green M&A. For example, thermal
power companies can incorporate low-sulfur coal producers
into the group through green M&A, which not only obtains
clean raw materials, but also reduces the dependence of
business development on the upstream of the industry
chain. On the other hand, green M&A can help companies
transform to cleaner production. By incorporating the M&A
the the

protection business a track for

target into business, enterprises can make

environmental new
enterprise development, enjoy the preferential policies of
the state for environmental protection industry, seize the
opportunity of green industry development and realize
business diversification.

Second, green M&A has an “eye-catching effect” and can

help companies gain market attention. As an important part of
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the environmental policy system, the new EPL is significant in
improving the environmental policy system. Mullainathan and
Shleifer (2005) show that companies might express their interest
by making M&A announcements. Green M&A can convey the
intentions, demonstrate its

company’s environmental

commitment to environmental protection and green
transformation, and create a good image of actively taking
social responsibility and protecting the environment. This
positive signal will be effectively reflected in the market
performance of the stock.

Third, green M&A can help enterprises enhance their

green innovation capability. The wultimate goal of
environmental regulation is to promote the green
development of enterprises, and the core of green

development lies in green innovation. Through green M&A,
enterprises can quickly acquire the technology needed for
energy saving and emission reduction through the target
firms. Compared with traditional R&D investment, direct
merger and acquisition of enterprises with environmental
technology can save the R&D investment of the acquirer,
avoid R&D risks, improve operational efficiency, and help
enterprises to quickly occupy a favorable position in the
process of industry transformation (Porter and Van der
Linde, 1995; Li et al., 2020). In conclusion, enterprises have
a motivation to pursue green M&A in light of the new EPL.

Hypothesis 1: The implementation of the new EPL promotes
the enterprises green M&A.

Hypothesis 2: Under environmental regulation, companies
engage in green M&A through cost, market, and innovation motives.

3 Methodology
3.1 Sample and data collection

This paper uses Chinese A-share listed companies from
2007 to 2020 as the research sample, and the following are
the data sources and sample selection rules.

The M&A data were obtained from the CSMAR database,
supplemented by the CNRDS and Wind databases. 1) To
ensure that the empirical analysis is conducted from the
perspective of listed firms as the acquirer, only M&A events
in which the listed companies are “buyers” are maintained. 2)
Multiple M&A transactions announced by listed companies
on the same day in which the underlying assets belong to the
same target enterprise are combined into one. 3) Only
successful M&A sample is retained. The following steps are
carried out for further screening when studying corporate
M&A performance: 1) excluding M&A events where the M&A
transaction amount is less than 1 million RMB; 2) retaining
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only the first M&A completed by listed companies in the
same year.

The financial and corporate governance data are mainly
from the CSMAR database, and the green patent data are from
the CNRDS database. In the empirical analysis, all data are
integrated and processed: 1) remove companies in finance,
insurance, and real estate industries; 2) remove ST, PT, and
insolvent companies; 3) remove samples missing key variables.
A total of 5516 M&A cases and 24036 firm-year observations
are obtained.

In order to avoid the influence of extreme values on the
empirical results, all continuous variables are winsorized at the
1% level. Stata 17.0 econometric analysis software was used to
process the data.

3.2 Definition of key variables

3.2.1 Green M&A
3.2.1.1 Identification of green M&A

Drawing on the studies of Salvi et al. (2018), this paper
defines green M&A as M&A by firms to acquire energy-saving
and emission-reducing technologies, improve environmental
protection, and transform to low-pollution and low-energy
industries. First, we collected the descriptions of target
companies’ business scope, and roughly screened out the
samples with keywords such as environmental protection,
energy saving, emission reduction, sewage disposal, waste
disposal, etc. in the business scope. Then, by manually
collecting the M&A announcements from the Shanghai and
Shenzhen further the
background and purpose of the M&A, the business scope of

Stock  Exchange, we analyzed
the acquirer company and the target company, and the impact of
the M&A on the acquirer company to determine whether the

M&A was green.

3.2.1.2 Green M&A variables

In this paper, we construct two variables to measure a
firm’s green M&A decision. The first one is the likelihood of
M&A, which is measured using the dummy variable GM_YN.
The value of GM_YN is equal to 1 if firms make green M&A
in a given year and 0 otherwise. The second one is the
number of M&As, which is measured using the variable
GM_n. The value of GM_n is the number of green M&As
made by the firm in a given year.

3.2.2 Control variables

Drawing on related literature, this paper controls for the
following variables, including Size (log of total assets), Lev (total
debt divided by total assets), Growth (annual growth rate of
operating income), ROA (return on total assets), Topl (top
shareholder ownership), Cashflow (net operating cash flow),
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TABLE 1 Variable definitions.

Variables Symbols

Explained variables GM_YN
GM_n
Ifhp

Post
ROA

Explaining variables

Control variables
Lev
Lnsize
Cashflow
Growth
Topl
Year

Industry

and year and industry fixed effects. The specific variables are
defined as shown in Table 1.

3.3 Model design

This paper constructs a difference-in-difference model
with a quasi-natural experiment (the implementation of the
new EPL in 2015). Since the policy is a uniform policy across
the country, it is crucial to choose the appropriate treatment
and control groups. Referring to the relevant literature design,
the heavily polluting industries are more affected by the new
EPL. Therefore, using heavy polluting enterprises as the
treatment group and enterprises in other industries as the
control group is beneficial to analyze the policy effects.

The identification of heavily polluting enterprises is based on
the List of Listed Companies’ Environmental Protection
Verification Industry Classification Management, Guidelines
for Disclosure of Environmental Information of Listed
Companies' and 2012 SEC Industry Classification.

The variable Ifhp takes the value of 1 if the enterprise is a
heavy polluter, otherwise, it takes the value of 0. Post is a policy
dummy variable. The new EPL has been in effect since
1 January 2015, and Post if the
observations are in 2015 and later; otherwise equals 0.

equals 1 sample

Drawing on Shi and Xu (2018), we develops the following
model to examine the impact of the new EPL on firms’
green M&A.

GM;; = ag + B, I1fhpis + B,Ifhpi x Post;, + ,Controls;,

+ B, Year + B Industry + ¢ (1)

1 Both documents were developed by the Ministry of Environmental
Protection in 2008.
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Variable explanation

Whether the company has made green M&A
Number of green M&A conducted by the company
Equals 1 if the firm belongs to heavily polluting industries; otherwise equals 0
Equals 1 in or after year 2015; otherwise equals 0
Net Profit/Total Assets

Long-term debt/Total assets

In (Total assets)

Operating cash flow/Total assets

annual growth rate of operating income
Shareholding ratio of the first largest shareholder
Annual control variables

Industry control variables

TABLE 2 Descriptive statistics.

Variable Obs Mean SD Min Median Max
GM_YN 5516 0.0765  0.2658 0.0000  0.0000 1.0000
GM_n 422 11280 04167 1.0000  1.0000 4.0000
Lnsize 24036 222125  1.3942 18.3509  22.0248 26.9506
Lev 24036 04442 02165 00505  0.4363 1.0637
growth 24036 27587 2907512 27335 0.1122 443e+04
Cashflow 24036 0.0446  0.0710 ~0.1879  0.0440 0.2510
ROA 24036 0.0386  0.0601 -0.2060  0.0372 0.3028
Topl 24036 346199 150145 85000  32.6650 75.0000

In model (1), GM;; denotes the green M&A behavior of
enterprises, which is represented by two indicators, GM_YN;,
and GM _n;;, respectively. Ifhp;, indicates whether the
enterprise is a heavy polluter, and Post;; is a policy dummy
variable. Controls;; represents other control variables that
affect green M&A. This paper focuses on the coefficient of
the interaction term Ifhp;, x Post;;, which indicates the
change in green M&A behavior of treatment group firms
caused by environmental laws relative to the control group.

4 Empirical results
4.1 Descriptive statistics

Table 2 reports the results of descriptive statistics for the
main variables. It can be found that a total of 5,516 valid M&A
events were screened during the sample period, of which
422 were green M&A, accounting for nearly 8%. The
maximum number of green M&A by the same company in a
year is 4. The distribution of control variables is consistent with
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TABLE 3 The impact of the new EPL on corporate green M&A.

1 ) 3) )
GM_n GM_n GM_YN GM_YN
Ifhp -0.006** —0.009*** -0.004* -0.006**
(-2.33) (-2.86) (-1.81) (-2.50)
Post 0.012%* 0.010***
(4.60) (5.17)
Ifhp*Post 0.011°7* 0.0130* 0.010*** 0.011°¢
(2.63) (2.92) (2.78) (3.06)
Lnsize —-0.001 -0.000 -0.001 -0.000
(-0.91) (-0.21) (~1.06) (-0.31)
Lev 0.0167** 0.011** 0.011** 0.009*
(2.90) (2.00) (2.51) (1.78)
growth —0.000*** —0.000*** —0.000*** —0.000***
(=5.75) (-3.34) (-5.85) (-3.45)
Cashflow —0.052*** —0.049*** —0.038*** -0.036***
(=3.15) (-3.18) (-3.16) (-2.94)
ROA 0.067* 0.064* 0.056*** 0.054¢
(4.70) (4.60) (4.53) (4.36)
Topl 0.000%** 0.000%** 0.000*** 0.000**
(3.17) (2.86) (2.71) (2.43)
_cons 0.013 -0.012 0.015 -0.006
(0.80) (-0.65) (1.13) (-0.42)
Year No Yes No Yes
Industry No Yes No Yes
Observations 24036 24036 24036 24036
R-squared 0.003 0.024 0.003 0.020

Notes: Numbers in parentheses are t statistics. ***, **, and * indicate statistical
significance at 1, 5, and 10% levels, respectively.

the performance of companies in the Chinese market, and the
data is relatively representative.

4.2 The impact of the new EPL on
corporate green M&A

Table 3 shows the regression results between the
implementation of the new EPL and the firms green M&A.
The explanatory variables in columns 1) and 2) are the
likelihood of green M&A. The explanatory variables in
columns 3) and 4) are the number of green M&A. Columns
2) and 4) add industry and year control variables to the original
regression model. The empirical results show that the coefficients
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TABLE 4 Common trend test.

1 2
GM_YN GM_n
Ifhp -0.006 ~0.009*
(-1.39) (-1.73)
Ifhp*Post
before3 —0.003 -0.001
(-0.39) (-0.13)
before2 0.003 0.005
(0.43) (0.54)
beforel -0.003 -0.007
(-0.36) (-0.70)
current -0.002 —-0.004
(-0.20) (-0.45)
afterl 0.004 0.006
(0.50) (0.66)
after2 0.018** 0.021**
(2.48) (2.38)
after3 0.009 0.009
(1.16) (0.96)
afterd 0.018** 0.022**
(2.52) (247)
after5 0.017** 0.017*
(2.29) (1.89)
Lnsize -0.000 -0.000
(-0.28) (-0.19)
Lev 0.009* 0.011*
(1.75) (1.88)
growth -0.000 -0.000
(-0.12) (-0.11)
Cashflow —0.035%** —0.049***
(-2.76) (-3.15)
ROA 0.053*** 0.062***
(3.32) (3.25)
Topl 0.000** 0.000***
(2.54) (3.13)
_cons -0.007 -0.012
(-0.39) (-0.59)
Year No No
Industry Yes Yes
Observations 24036 24036
R-squared 0.021 0.024

Notes: Numbers in parentheses are t statistics. ***, **, and * indicate statistical
significance at 1, 5, and 10% levels, respectively.
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of the interaction terms are significantly positive at the 1% level
regardless of the inclusion of industry and year control variables,
showing that the probability and frequency of green M&A
increased after the implementation of the new EPL. In
addition, it is worth noting that the coefficient of Ifhp is
significantly negative, which means the main body who
prefers green M&A changed from non-heavily polluting firms
to heavily polluting firms (the total effect is the sum of the
coefficients of the interaction term and Ifhp) as a result of the new
EPL. The new EPL did have a significant impact on corporate
Green M&A. The results of Table 3 confirm Hypothesis 1.

4.3 Robustness tests
The DID model is applied on the premise that the treatment

and control groups should have the same trend before the policy.
We employ the common trend test for model validation and

TABLE 5 Robustness tests.

(1) @) 3) (4)
GM_YN GM_n GM_YN GM_n
Ifhp -0.034** —0.048*** 0.000 0.001
(-2.39) (-2.63) (0.10) (0.38)
Ifhp*Post 0.037* 0.040 -0.001 -0.002
(1.70) (1.56) (-0.23) (—0.40)
Lnsize —-0.006 -0.006 -0.000 0.000
(-1.23) (-1.01) (-0.06) (0.06)
Lev 0.036 0.051 0.006 0.008
(1.14) (1.41) (1.27) (1.47)
Growth 0.000 0.000 —0.000*** —0.000***
(0.76) (0.72) (-2.99) (-2.62)
ROA 0.372°0¢ 0.439%** 0.052%* 0.062***
(3.70) (3.90) (4.36) (4.65)
Topl 0.001* 0.001** 0.000** 0.000***
(1.83) (2.25) (2.34) (2.65)
Cashflow -0.094 -0.174 —0.036*** —0.050***
(-1.03) (-1.48) (-3.04) (-3.40)
_cons 0.124 0.103 -0.011 -0.017
(1.07) (0.75) (-0.75) (-0.98)
Year Yes Yes Yes Yes
Industry Yes Yes Yes Yes
Observations 3543 3543 25060 25060
R-squared 0.044 0.048 0.020 0.023

Notes: Numbers in parentheses are t statistics. ***, **, and * indicate statistical
significance at 1, 5, and 10% levels, respectively.
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construct a series of dummy variables. As shown in Table 4,
Beforel-Before3 are the dummy variables before policy
implementation, and Afterl-After5 are the dummy variables
after policy implementation. The classification of the control
and treatment groups remains the same. For example, Beforel
equals 1 when the year is 2014 and Ifhp equals 1. Current equals
1 when the year is 2015 and Ifhp equals 1. After] equals 1 when
the year is 2016 and Ifhp equals 1. Table 4 shows the results of the
common trend test, the coefficients of after2-after5 are
significantly positive. The coefficients of beforel-before3 and
current are insignificant, and the sample satisfies the common
trend hypothesis.

In addition, we conduct some robustness tests on the main
regression. First, we screen the M&A sample to retain the sample
firms for green M&A, excluding the effect of other firm-level
factors on the results. The regression results, which are shown in
columns 1) and 2) of Table 5, continue to support the promotion
of new EPL for green M&A. Second, we conduct a placebo test.

TABLE 6 Heterogeneity test for property.

1 ) @) “)
GM_YN GM_YN GM_n GM_n
Ifhp —~0.012%** -0.001 -0.018*** -0.001
(-3.30) (-0.44) (=3.59) (-0.30)
Ifhp*Post 0.012** 0.010* 0.015** 0.008
(2.09) (1.89) (2.16) (1.46)
Lnsize 0.000 —-0.001 0.001 -0.001
(0.01) (-0.62) (0.49) (-1.30)
Lev 0.016* 0.006 0.018* 0.009
(1.92) (1.10) (1.77) (1.43)
growth —0.000*** -0.000 ~0.000*** -0.000
(-2.81) (-0.30) (-2.83) (-0.39)
Cashflow -0.011 —0.050*** -0.033 —0.058***
(=0.58) (-3.21) (-1.43) (-2.74)
ROA 0.069** 0.050*** 0.093*** 0.054*%*
(2.93) (3.37) (3.32) (3.27)
Topl 0.000* 0.000 0.000* 0.000*
(1.78) (1.44) (1.93) (1.75)
_cons -0.020 0.009 -0.037 0.022
(-0.97) (0.44) (-1.43) (0.96)
Year Yes Yes Yes Yes
Industry Yes Yes Yes Yes
Observations 10226 13810 10226 13810
R-squared 0.021 0.023 0.024 0.025

Notes: Numbers in parentheses are t statistics. ***, **, and * indicate statistical
significance at 1, 5, and 10% levels, respectively.
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TABLE 7 Heterogeneity test for financing constraints.

1 2 3) “
GM_YN GM_YN GM_n GM_n
Ifhp -0.007 0.000 -0.008 -0.001
(-1.26) (0.02) (-1.31) (-0.18)
Ifhp*Post 0.029** 0.010 0.033*** 0.012
(2.77) (1.17) (2.63) (1.22)
Lnsize -0.000 -0.004** -0.000 -0.006**
(-0.05) (-2.20) (-0.10) (-2.28)
Lev —-0.006 0.044** -0.013 0.063***
(-0.31) (2.45) (-0.64) (2.66)
growth 0.015%* -0.000 0.015** -0.000
(2.20) (-0.70) (2.07) (-0.86)
Cashflow -0.041 —0.097*** -0.048 —0.130***
(-1.13) (-3.29) (-1.19) (-3.08)
ROA -0.009 0.119* -0.030 0.165**
(-0.16) (1.92) (-0.47) (2.05)
Topl 0.000 0.000 0.000 0.000
(1.43) (0.54) (1.45) (1.06)
_cons 0.002 0.056 0.008 0.080*
(0.04) (1.58) (0.15) (1.81)
Year Yes Yes Yes Yes
Industry Yes Yes Yes Yes
Observations 3918 4402 3918 4402
R-squared 0.019 0.057 0.022 0.053

Notes: Numbers in parentheses are t statistics. ***, **, and * indicate statistical
significance at 1, 5, and 10% levels, respectively.

By randomly classifying the sample firms, we obtain new
treatment and control groups based on the proportion of the
heavily polluting and ordinary firms in the previous regression.
After that, we rerun the regressions, and the results are shown in
columns 3) and 4) of Table 5, where the coefficients of the
interaction terms are no longer significant. Combined with the
findings of the main regression, this result indicates that firms
that are highly affected by the new EPL show significant changes
in green M&A behavior after the implementation of the new EPL,
confirming that the environmental regulation has a facilitating
effect on green M&A.

4.4 Heterogeneity test
4.4.1 Property heterogeneity

In addition to external policy effects, green M&A may also be
influenced by the nature of the business. For example, politically
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connected companies are more likely to access valuable
information about policy changes, making it easier to identify
investment opportunities and reduce uncertainty. In addition,
governments can provide direct assistance for their transactions
(Brockman et al,, 2013). Therefore, based on the nature of
ownership, we divide the sample firms into two subsamples,
state-owned and non-state-owned, and re-run the regression to
test the effect of firm nature on the previous results. Table 6
shows that the interaction term exhibits higher significance and
larger coefficients in the sample of state-owned enterprises,
indicating that the promotion effect of the new EPL on
corporate green M&A is more pronounced among state-

owned firms.

4.4.2 Financing constraints

Corporate M&A requires large amounts of financial support.
Companies facing financing constraints are less likely to merge
(Gorbenko and Malenko, 2018). Therefore, the condition of
corporate financing constraints may affect the incentive effect
of the new EPL. Based on this, we divide the sample into three
groups by year according to the degree of corporate financing
constraints (measured by the KZ index*). Among them, group
1 has the lowest corporate financing constraints and group 3 has
the highest. We select group 1 and group 3 for regression to test
the impact of financing constraints. The results in Table 7 show
that the coefficients of the interaction terms are all significantly
positive when companies face lower financing constraints. This
means that firms with lower financing constraints are more likely
to leverage their financial strengths to undertake M&A activities.

5 Motivation test

According to the analysis in the theoretical section, after the
implementation of the new EPL, firms have three main motives
for conducting green M&A. Green M&A may reduce the
environmental protection cost (cost motive), improve the
market performance (market performance motive), and
increase innovation capacity (innovation motive). We will test
each of these three motives.

5.1 Cost motivation

Theoretical analysis suggests that companies can enter the
field of cleaner production through green M&A and benefit from
synergistic effects, thereby lowering the direct regulatory costs of

2 Kz index = -3.429*cf-5.133*div-6.090*c+4.410*lev+0.483*tq, where
cf equals net cash flow from operations/total assets, div equals cash
dividends/total assets, ¢ equals cash holdings/total assets, lev equals
total debt/total assets and tq represents Tobin's Q.
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TABLE 8 Cost motivation test.

1 2 (3)
cost_sa cost_sa2 cost_sa3
GM_YN 0.007 -0.001 —0.002**
(0.76) (-0.43) (-2.37)
Lnsize —-0.047 —0.005*** —0.004***
(-1.30) (-9.80) (—6.95)
Lev 0.244 -0.002 0.001
(1.16) (-0.57) (0.14)
growth —-0.000 —0.000*** —0.000***
(-1.12) (-5.02) (-3.05)
Cashflow 0.238 0.059*** 0.050***
(1.30) (7.86) (5.42)
ROA —-0.660 —-0.004 —-0.020
(-0.89) (-0.30) (-1.20)
Topl 0.000 -0.000 -0.000
(0.86) (-0.11) (-0.35)
_cons 0.944 0.159*** 0.138***
(1.38) (14.47) (10.43)
Year Yes Yes Yes
Industry Yes Yes Yes
Observations 5040 4268 3745
R-squared 0.028 0.294 0.159

Notes: Numbers in parentheses are t statistics. ***, **, and * indicate statistical
significance at 1, 5, and 10% levels, respectively.

environmental regulation. These will result in lower
environmental costs and improved corporate financial
performance.

According to the theoretical analysis, firms engage in green
M&A after implementing the new EPL because companies can
enter the field of cleaner production through green M&A and
benefit from synergistic effects, thus reducing the direct
regulatory costs associated with environmental regulation.
Therefore, we need to test whether green M&A has a cost-
reducing effect. If firms experience a significant decrease in
pollution treatment costs after green M&A, then firms’ cost
motive may be valid, and conversely, if green M&A does not
affect pollution treatment costs, it proves that firms do not
engage in green M&A for cost motive.

To test whether corporate green M&A has the above effects,
we develop the following model.

Per form;, = ay + B,GM_YN,, + B,Controls;, + 3,Year

+ BsIndustry + ¢ ()
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TABLE 9 Descriptive statistics for M&A performance.

VarName Obs Mean SD Min Median Max
CARI 5281 0.0248 0.0914 -0.2108 0.0092 0.2758
CAR2 5301 0.0306 0.1187 -0.2777 0.0102 0.3800
CAR5 5313 0.0355 0.1716 -0.4113 0.0100 0.6379
BHARI 5500 0.1676 1.0697  -1.0430  —0.0598 8.2649
BHAR?2 5507 0.2407 1.5414 -1.9139  -0.1018 11.2718
BHAR3 5510 0.2286 1.8777  -3.1677  —0.1848 12.9934
TABLE 10 Short-term M&A performance.
1) @) 3)
CARI CAR2 CAR5
GM_YN —0.011** —-0.015** —-0.018*
(-2.26) (-2.31) (-1.93)
Lnsize —0.006*** —0.008*** —0.008***
(-5.33) (-5.21) (-3.38)
Lev 0.013 0.016 0.014
(1.56) (1.47) (0.84)
growth 0.000*** 0.000%** 0.000**
(2.91) (4.26) (3.73)
Cashflow —-0.038* —-0.049* -0.041
(~1.80) (-1.81) (-1.02)
ROA 0.032 0.045 0.059
(1.06) (1.17) (1.03)
Topl 0.000 0.000 —-0.000
(0.50) (0.47) (-0.47)
_cons 0.122%%* 0.1450* 0.120**
(4.54) (4.17) (2.46)
Year Yes Yes Yes
Industry Yes Yes Yes
Observations 4847 4867 4876
R-squared 0.063 0.069 0.067

Notes: Numbers in parentheses are t statistics. ***, **, and * indicate statistical
significance at 1, 5, and 10% levels, respectively.

Per form;; represents the environmental cost and financial
performance of the firm, measured by the firm’s management
costs. To capture the lagged effects of M&A, we use management
costs in periods f, t+1, and t+2 as explanatory variables. GM _Y N,
indicates whether a firm has conducted a green M&A, and we
focus on the coefficient of 3,, Controls;; represents other control
variables that have an impact, which are introduced in Table 1. In
order to better demonstrate the changes brought about by green
M&A, we restrict the study sample to firms engaged in M&A.
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TABLE 11 Long-term M&A performance.

(1 2) 3)
BHARI BHAR2 BHAR3
GM_YN 0.104 0.044 0.029
(1.51) (0.48) (0.26)
Lnsize -0.035** —0.095*** —0.104***
(-2.05) (—4.34) (-3.90)
Lev 0.290** 0.268 0.221
(2.20) (1.59) (1.10)
growth -0.000 —-0.000 —0.000
(-0.33) (-0.54) (-0.10)
Cashflow -0.038 0.101 0.644
(-0.15) (0.30) (1.55)
ROA 1.306*** 0.950* 0.438
(3.15) (1.71) (0.65)
Topl 0.001 0.003** 0.005**
(0.67) (1.99) (2.85)
_cons 0.845%* 2,407 2.625%*
(2.36) (5.08) (4.56)
Year Yes Yes Yes
Industry Yes Yes Yes
Observations 5051 5056 5059
R-squared 0.054 0.074 0.059

Notes: Numbers in parentheses are t statistics. ***, **, and * indicate statistical
significance at 1, 5, and 10% levels, respectively.

Table 8 shows the regression results of green M&A with
firms’ environmental cost. The results show that from the
third year after green M&A, the environmental costs start to
decrease, which means that the implementation of green
M&A has obvious cost-reducing effects and can effectively
exploit the green synergy effect.

5.2 Market performance motivation

The market performance of M&A is divided into short-term
and long-term. According to previous studies, the short-term
market performance CAR is measured by the cumulative
abnormal return of stocks during the window period around the
first announcement date of the M&A. In this paper, the calculation is
based on the market model proposed by Brown and Wamer (1985),
where AR = Y [Y Ry — (a; + f8; X Ryuy)]. Riy and Ry, are the daily
returns of stock i and market m at date t considering cash dividend
reinvestment. Referring to Agrawal et al. (1992), the estimation
period of parameters o and f in the market model is from
150 trading days before the first announcement date of the
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M&A to the first 30 trading days. We calculate the cumulative
abnormal return CAR for M&A events with three window periods of
[-1,+1] [-2,42], and [-5,+5].

Long-term market performance BHAR is measured by the
difference between the return on the stock of the acquirer and the
return on the corresponding portfolio in a long period. Drawing on
Gregory (1997), we calculate the BHAR for the [0, T] months after
the M&A of the acquirer i as
BHAR;r = [y (1 + Ryt) = [, (1 + R,), where R;; and Ry,
are the monthly returns of stock i and the corresponding portfolio
P, considering cash dividend reinvestment in montht. Ry, is
calculated using a cross-group approach: first, the listed firms
are sorted from smallest to largest according to their market
capitalization in June of year t and then averaged into quintiles.
Then, according to the listed company’s book-to-market ratio of
equity (earnings per share/year-end closing) at the end of year ¢-1,
the above five groups of portfolios are further sorted from smallest
to largest according to the book-to-market ratio of equity, and
equally divided into quintiles. Finally, the average monthly return,
Ry, is calculated for each of the 25 portfolios in a given year. We
select 12 months (RBHAR;;), 24 months (RBHAR,;) and
36 months (RBHAR;s) after M&A as the window periods of
long-term market performance of M&A.

We provide descriptive statistics for the above performance
variables in Table 9. Overall, firms can achieve excess returns of
2.5%-3.6% on their stock price 1-5days after the M&A
announcement and 16.8%-24.1% in the 1-3years after
the M&A.

Then, we test the market performance motive. The test of
market performance motivation is similar to that of cost
motivation. By looking at the impact of green M&A on
market performance, we can verify whether firms will
engage in green M&A for market performance motivation.
The regression model follows model 2) above, Per form;;
denotes the short and long-term market performance of
M&A, and the control variables remain consistent with the
previous section.

Table 10 and Table 11 demonstrate the results of the tests of
market performance motive. The results in Table 10 show that
there is a significant decrease in the short-term market
performance of firms after green M&A. Stock price is a
reflection of investors’ expectations. In their view, as a
complex systemic project, M&A involves risks from the
selection of target in the preparation phase, the structure
design in the transaction phase, and the realization of
synergies between the two parties of the transaction in the
integration phase. Moreover, green M&A is unique. It can be
perceived by the public as either a forced transition to comply
with stricter environmental regulatory policies or as an active
investment in response to a new stage of development. Both
passive transformation and active investment will face great
uncertainty. As a result, the market is more cautious about
green M&A, and it is less likely that companies will pursue
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TABLE 12 Green M&A and green innovation.

1 2 (3)

in_patent_sa in_patent_sa2

GM_YN 1.573* 2918 3.371
(1.72) (1.22) (1.23)
Lnsize 1.006*** 1.830%** 1.940***
(4.39) (2.90) (3.06)
Lev -0.293 -1.858 -2.833*
(-0.49) (-1.20) (-1.65)
growth -0.001 -0.000 0.000
(-0.48) (-0.33) (0.19)
Cashflow 1.396 3.098 4.423
(1.40) (1.33) (1.60)
ROA 4.177* 3.134 0.269
(1.66) (0.69) (0.07)
Topl -0.007 -0.004 0.007
(-0.80) (-0.20) (0.34)
_cons —21.6474* —38.470*** —40.798***
(-4.38) (-2.83) (~3.00)
Year Yes Yes Yes
Industry Yes Yes Yes
Observations 4680 3766 3225
R-squared 0.044 0.044 0.060

in_patent_sa3

10.3389/fenvs.2022.1042260

(4) (5) (6)

pra_patent_sa pra_patent_sa2 pra_patent_sa3

0.184 0.855%* 0.945*
(0.87) (2.01) (1.74)
0.550*** 0.830%** 0.856***
(5.00) (4.57) (4.82)
-0.668 -0.959* —-1.383**
(~1.40) (-1.89) (-2.27)
—-0.000 —0.000 —-0.000
(-0.36) (-0.48) (-0.39)
0.318 1.344* 1.573
(0.63) (1.74) (1.62)
-0.099 0.959 0.881
(-0.07) (0.55) (0.67)
-0.005 0.001 0.010*
(-0.94) (0.12) (1.78)
-11.616*** —17.552%** —18.185%**
(-4.97) (~4.56) (-4.78)
Yes Yes Yes

Yes Yes Yes
4680 3766 3225
0.048 0.073 0.117

Notes: Numbers in parentheses are t statistics. ***, **, and * indicate statistical significance at 1, 5, and 10% levels, respectively.

better market performance through green M&A. Table 11
the
performance. Although the coefficients are positive, they are

shows regression results for long-term  market
not statistically significant and do not prove that long-term
market performance is improved after green M&A. In
summary, there is no market performance motivation for

firms to implement green M&A.

5.3 Innovation motivation

Innovation is the fundamental driving force leading the
development of enterprises. Under the effect of environmental
regulation, enterprises are more likely to achieve green
transformation through green innovation. In order to test
the innovation motive, we replace Per form;, of model 2) with
the number of green patent applications of enterprises.

Table 12 shows the empirical results of the impact of Green
M&A on green innovation. It can be found that when the
explanatory variable is the total number of green invention
patents, green M&A has a significant positive effect on green
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invention patents only in the current year. When the explanatory
variable is green utility model patents, green M&A has a
significant positive effect on the latter 2 years. This result
confirms that green M&A by firms does promote their green
innovation. For utility model patents, the promotion effect of
green M&A by firms will be slightly lagged, and the result
supports the innovation motive of green M&A.

6 Conclusion

The new EPL is an essential legal that regulates the
environmental protection behavior of the whole society in the
process of green development in China. Using a sample of
Chinese listed companies from 2007 to 2020, we empirically
examine the impact of the new EPL on corporate green M&A.
The results show that: first, the implementation of the new EPL
significantly increases firms’ probability and frequency of green
M&A. Second, the promotion effect of the new EPL on green
M&A is more significant among SOEs or firms with low
financing constraints. Third, the main

reason  why
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environmental regulations can promote green M&A is that green
M&A can reduce the environmental cost, improve financial
performance, enhance green innovation, help firms better
cope with environmental regulations and fit the concept of
green development.

The policy implications of this paper are: 1) Empirical
evidence suggests that the implementation of the new EPL
will help promote green M&A and thus enhance green
innovation. It means the “Porter hypothesis” exists in China
and corporate environmental investments have an “innovation
compensation” effect. Therefore, we should comply with the
requirements of China’s green development trend, under the
premise of unified standards and the correct exercise of
discretionary =~ administrative ~ penalties, to  develop
the

development of the region according to local conditions. At

environmental protection regulations suitable for
the same time, the government should improve the law
enforcement ability of environmental regulation to provide
external impetus for the green transformation of enterprises

and drive high-quality economic development.

(2) Reduce the short-sighted behavior of corporate and combine
environmental protection with long-term development.
According to the study’s findings, it can be seen that
corporate environmental protection investment cannot
result in a short-term positive market performance or
long-term stock price gains. However, it can reduce
corporate environmental costs, which is beneficial to the

As

environmental governance entity, corporate management

should the
environmental preservation and sustainable development,

company’s financial performance. an important

understand relationship between
organically combine corporate environmental governance
with the core business, integrate both into a unified
development framework, form a positive interaction
between firms’ development and ecological civilization
construction, and drive sustainable corporate progress
with sustainable environmental development.

(3) In addition to promulgating environmental protection

regulations,  the give

environmental protection subsidies or tax incentives to

the

government  can enterprises

reduce their direct environmental costs. Moreover,
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