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Abstract 

Background: Environmental sustainability may be perceived as conflicting with economic development. Economic 
activities such as mergers and acquisitions can contribute to resource allocation optimization, where corporate 
governance plays an important role in advancing environmental sustainability. Our study broadens the investigation 
of whether mergers and acquisitions are helpful for sustainable environmental development. We attempt to reveal 
the mechanism by which mergers and acquisitions affect sustainable development: namely, through corporate 
governance.

Results: By employing panel data for Chinese listed companies, we reveal that mergers and acquisitions have a 
significant positive influence on environmental sustainability. In particular, the study documents a mediating effect of 
corporate governance. We argue that mergers and acquisitions can trigger company reorganizations and thus opti-
mize firm structure, resulting in better corporate governance. This effect, in turn, can enhance company management 
in several aspects, including sustainable environmental development. Therefore, we conclude that the government 
can improve corporate governance by promoting board reorganizations via mergers and acquisitions, leading to bet-
ter environmental sustainability.

Conclusions: This paper can inspire future research avenues by shedding light on how economic development 
and environment sustainability can be harmonized through better corporate governance. It can also deliver research 
implications on corporate governance studies through mergers and acquisitions.

Keywords: Mergers and acquisitions, Environment sustainability, Probit model, Corporate governance, Mediating 
effect
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Background
Decades of environmental policies have been dedi-
cated to enhancing environmental sustainability by 
means of achieving carbon neutrality or energy usage 
efficiency, for example. Nevertheless, there may always 

be a conflict between economic activities and environ-
mental sustainability. According to triple bottom line 
theory [1], economic, environmental and social value 
should be harmonized to achieve sustainable develop-
ment [2]. This view proposes a new evaluation system 
for measuring the success of an organization or society 
overall regarding enterprise behavior in three aspects: 
economic, ecological and social context. In addition, 
Katherine and Thompson [3] demonstrate that merg-
ers and acquisition (M&A) activity is an important eco-
nomic activity that has a crucial impact on enterprise 
success both economically and socially. To evaluate 
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M&A deals from the social and environmental perspec-
tives, we should consider not only whether they maxi-
mize shareholder value in terms of short-term financial 
objectives but also—from the perspective of sustainable 
development of enterprises—whether they fulfill their 
social responsibilities and optimize the triple bottom 
line components of economic, social and environmen-
tal welfare [4].

However, conflicting interests exist among economic, 
social and environmental objectives. As a result, it would 
be difficult for an enterprise to harmonize all three 
aspects of welfare when no overarching optimization cri-
terion is available. Furthermore, environment protection 
has been emphasized by Chinese government recently. 
The Chinese government has put heavy attention on 
achieving the carbon neutrality target now [5, 6]. There-
fore, we choose firms within manufacturing and mining 
industries as sample, which are high pollution industries 
and they are more concerned about the environment 
protection.

Notably, scholars suggest that M&As can be perceived 
as a way for firms to achieve a balance among economic, 
environmental and social value for themselves. Goerner 
et  al.’s [7] study examines the relationship between the 
economic activities of enterprises and the global envi-
ronment to enhance and reliably maintain the health and 
well-being of all levels of global civilization as well as the 
planet. The mechanism by which M&As can improve 
the effectiveness of environmental protection can be 
described as follows. To achieve synergies, the acquirer 
integrates with the target firm. If the velocity and inten-
sity of integration are maximized, then the acquirer can 
optimize resource allocation and improve the utilization 
rate of resources [8, 9].

Making changes to corporate governance structures is 
one of the major objectives of M&As [10]. According to 
triple bottom line theory, under a sound corporate gov-
ernance framework, corporate behavior should consider 
economic, social and environmental perspectives. Only 
under the premise of not eroding stakeholders’ interests 
can shareholders’ rights and interests be maximized [11]. 
Moreover, corporate governance is often underpinned 
by agency theory, which defines a successful corporate 
governance as maximizing the firm value [12]. This argu-
ment is often considered as ignoring the legitimate claim-
ants, such as the society and the environment [13]. As a 
result, we identify the theory gap between different layers 
of the agencies. Out study further demonstrates that the 
sound corporate governance not only aims at maximiz-
ing the firm value for the shareholder but also be effective 
in protecting the interest of the society and environment. 
Filling this gap provides decent connections between tri-
ple bottom line theory and agency theory.

The effect of M&As on corporate governance has been 
substantially investigated in the literature [14], but the 
impact of M&As on sustainable development remains 
insufficiently understood. As a result, we aim to explore 
two research questions in this paper. First, can M&As in 
heavily polluting industries, namely, the manufacturing 
and mining industries, be helpful for sustainable devel-
opment? If so, is this improved sustainability achieved 
through better corporate governance via M&As? To 
scrutinize the impact of M&As on sustainable environ-
mental development, we examine the impact of M&As in 
regards to four aspects: firm environmental performance, 
firm environmental cost, corporate social responsibil-
ity and green credit. On the basis, we employ five prox-
ies of environmental protection as dependent variables 
in this study. In particular, we have three direct measures 
of environmental protection, which are environmental 
performance, measured by whether the enterprise dis-
charges a key pollutant, corporate social responsibility, 
measured by whether there is an independent corporate 
social responsibility report and green finance, measured 
by total energy consumption. The other two measures are 
indirect measures of environmental protection, namely, 
environmental cost, measured by long-term accounts 
payable and research and development, measured by 
total research and development expenditure.

First, environmental performance relates to efforts to 
reduce adverse impacts on the external environment. It is 
evident that M&As have a significant impact on financial 
performance, for instance, return on net assets, which 
may engender an indirect impact on environmental per-
formance [15].

Environmental cost refers to the cost of a decline 
in ecosystem services due to environmental pollution 
caused by economic activities. It is the total cost required 
to address environmental pollution and ecological dam-
age from resource exploitation, production, transporta-
tion and so on [16].

The corporate social responsibility evaluation system is 
divided into economic, social, environmental, legal, char-
itable and other responsibilities [17]. Zhang et  al. [18] 
construct a theoretical framework of corporate social 
responsibility based on the perspective of stakeholders. 
They find that the concerns of stakeholders have shifted 
from being exclusively about financial information, 
such as profitability to encompassing corporate social 
responsibility performance and the quality of informa-
tion disclosure. With the increasingly competitive capi-
tal market, social reputation can enhance firm influence 
and competitiveness through potential market channels 
[19]. Moreover, Deng et al. [20] examine the relationship 
between corporate social responsibility (CSR) and M&As 
using a large sample of mergers in US. They conclude 
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that acquirers’ social performance is an important deter-
minant of merger performance.

To achieve better CSR performance, the firms would be 
more active in environmental protection. Peng et al. [21] 
conclude that M&A and R&D improve the firm’s environ-
mental activities which is also associated with CSR. Peng 
et al. [22] also study how corporate social responsibility 
(CSR) impacts M&A decisions and firm’s development by 
applying bootstrap-based conditional logit models. They 
clearly points out CSR promotes a long-term perspective 
on value-creation, facilitates integration across organiza-
tions and the innovation of the firm, which are all benefit 
for environmental improvement.

The green credit system structures the relationship 
between the financial industry and sustainable develop-
ment. In credit activities, compliance with environmen-
tal standards, pollution control and ecological protection 
are taken as prerequisites for credit approval, and funds 
are directed toward industries and enterprises that are 
responsible for environmental protection to realize sus-
tainable development [23]. “Green Credit” refers to the 
preferential policies that financial institutions give to pro-
jects with sustainable development that meet the require-
ments of environmental protection [24]. Green banking 
is generally defined as banking operation activities aim-
ing at reducing customers’ carbon footprint by promot-
ing environmentally friendly practices [25]. Both green 
credit and green banking are environment-friendly, while 
in green banking, managers and officers are resourceful 
emphasizes on recycling of left-over materials, keeping 
the environment pollution free, and performs to reduce 
resource wastages [26]. Since green credit focuses pri-
marily on financial instruments to enhance the level of 
environmental protection.

Based on the empirical analysis, our paper makes the 
following contributions to the existing literature. First, 
we scrutinize the impact of M&As on environmental 
sustainability in heavy pollution industries in China. We 
complement previous studies by showing that M&As can 
enhance environmental sustainability through a synergis-
tic effect and better corporate governance. More impor-
tantly, we demonstrate the mediating effect of corporate 
governance in the nexus between M&As and environ-
mental sustainability in heavy-pollution industries. We 
reveal that the mediating effect of corporate governance 
is more pronounced in the mining industry than in the 
manufacturing industry. Finally, we undertake a robust-
ness check by replacing the M&A dummy variable with 
the M&A economic value added rate. On this basis, we 
further examine the mediating effect of corporate gov-
ernance in the manufacturing industry. Our results reveal 
that corporate governance plays an intermediate role in 
connecting M&As with environmental sustainability. It 

is plausible that M&As trigger company reorganizations 
and thus help optimize firm structure, resulting in better 
corporate governance, improving company management 
in terms of sustainable environmental development.

This paper is organized as follows: “Literature review 
and proposed hypotheses” section develops the hypoth-
eses; “Method and data” section addresses sample con-
struction and relevant data; “Empirical results and 
discussion” section presents the empirical results; and 
“Conclusions and research implications” section con-
cludes the paper.

Literature review and proposed hypotheses
M&As, which refer to a transfer of rights based on insti-
tutional arrangements for corporate control rights, are a 
highly studied topic in finance. Existing scholars examine 
the role of M&As and emphasize that their effect is highly 
correlated with the M&A motivations [27]. Yoo et al. [28] 
demonstrate that M&As have a large effect on enterprise 
value, specifically for renewable companies, which are 
considered to offer potential investment products. Yuan 
and Dai [29] argue that M&As put firms in a better posi-
tion to fulfill environmental and social responsibilities. 
The effect of M&A on the environment sustainability is 
documented not only in Chinese context, but also can be 
found worldwide. For instance, Kim et al. [30] take sev-
eral typical countries in Asia, containing India and Indo-
nesia, as research sample. Their research highlights that 
mergers and acquisition stimulates the corporations to 
get more green patent applications, which makes the firm 
to be more environmental friendly. Similarly, Stefano 
et al. [31] indicate that the long-term effects of an M&A 
operation are positively connected to performance in 
terms of corporate sustainability by examining all com-
pleted M&A deals between 2000 and 2019 in US.

More importantly, numerous scholars have demon-
strated that M&A is vital important to the sharehold-
ers’ protection from various aspects. Ahiabo et  al. [32] 
prove that cross-border mergers and acquisitions have 
brought significantly wealth effect to their sharehold-
ers by enhancing the corporate governance. They verify 
that cross-border mergers and acquisitions are mainly 
influence shareholders’ protection through absorbing 
efficient legal system. In addition, Dandapani et  al. [33] 
adopt US data from January 1980 to June 2016 and inves-
tigate the wealth effects of the strategic decision of a firm 
to become a multinational firm. In addition, they pro-
vide robust evidence that M&A realize positive abnor-
mal return which attaches a significant premium for the 
shareholders through the corporate governance.

Since M&As bring a scale effect, they can improve 
corporate performance, such as stock market yield and 
return on equity [34], by optimizing resource allocation, 
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sharing, and utilization [35]. In addition to the improve-
ment of the above traditional financial indicators, 
scholars have begun to pay attention to nontraditional 
performance metrics, such as environmental perfor-
mance. In the context of globalization and industrial 
chains, the environmental performance of M&As refers 
to environmental management measures that express the 
actual environmental consequences related to M&As. 
Thus, environmental performance is a sound criterion for 
evaluating the results of M&As. M&As can help compa-
nies gradually reorient the entire industrial chain toward 
environmental protection to reduce environmental pol-
lution [36].

According to Yu and Wang [37], the indicator sys-
tem for environmental performance evaluation can be 
divided into 6 first-level indicators and 32 second-level 
indicators, with the former including environmental 
compliance, environmental operation performance, envi-
ronmental management performance, environmental 
control efficiency, environmental protection expenditure, 
and external communication performance. In this con-
text, we offer the following hypothesis:

Hypothesis 1. Companies can achieve better environ-
mental performance through M&As.

Stakeholder theory posits that stakeholders inject nec-
essary M&A resources into enterprises. Zhou [38] con-
tends that corporations pay more attention to achieving 
the optimal allocation of resources after M&As. A large 
amount of M&A activity has emerged, creating scale 
effects and thus helping optimize resource allocations 
and lower costs, including environmental costs. Environ-
mental cost refers to the cost of ecosystem service qual-
ity degradation due to environmental pollution caused by 
economic activities. This indicator comprises all expenses 
incurred from environmental pollution and ecological 
destruction through, for example, resource extraction, 
production, and transportation [39]. Specifically, stra-
tegic control of corporate environmental costs plays an 
important role in incentivizing the establishment of an 
economic development model for companies to achieve 
win–win economic and environmental outcomes [40]. 
M&As can shift this cost curve, substantially lowering 
fixed costs and thus motivating firms to undertake green-
field investments that reduce firm environmental costs 
[41].

The existing literature on environmental costs mainly 
focuses on various traditional financial indicators, such 
as pollution charges in operating costs and long-term 
prepaid expenses [42]. However, scholars have begun to 
pay attention to the cost of various stages of environmen-
tal pollution. This includes costs incurred before, during 

and after an activity, not just at the stage when pollution 
occurs. Thus, we posit the following hypothesis:

Hypothesis 2. Companies can achieve lower environ-
mental costs through M&As.

In the process of M&A expansion, companies with bet-
ter social responsibility performance can obtain richer 
resources from stakeholders, unlocking the M&A wealth 
effect and creating excess profits to give rise to the con-
ditions for the assumption of corporate responsibility for 
the environment [43]. Firms can be restructured to opti-
mize their configuration, reduce pollution incidents and 
improve the natural environment through M&As [44]. 
Meanwhile, M&As can improve the reputation of enter-
prises with the public and regulators. As a result, these 
firms may also take on more social responsibilities and 
may be subject to less supervision from relevant depart-
ments or even lower investment risk in a foreign country 
[45].

Companies engaged in M&As, especially state-owned 
enterprises, are more likely to consider social responsi-
bilities, such as environmental protection, beyond their 
interest in economic benefits [46]. Moreover, scholars 
find that pollution reductions from M&As can improve 
resource utilization efficiency, reduce waste and increase 
profitability, which also improves environmental perfor-
mance [47]. Most articles evaluate the performance of 
companies after M&As from the perspective of economic 
and social indicators. They adopt variables such as cumu-
lative average abnormal returns, buy-and-hold abnor-
mal returns, social responsibility rating data, and some 
key financial data to test whether environmental perfor-
mance improves when companies participate in M&As. 
In this context, we offer the following hypothesis:

Hypothesis 3. Companies participating in M&As are 
more willing to devote themselves to corporate social 
responsibilities, such as environmental protection, 
thereby improving environmental performance.

Financing is a ubiquitous concern for most corpora-
tions, especially heavily polluting firms, such as those in 
the coal and steel industries. Credit constraints make it 
difficult for firms to obtain loans from banks [48]. Since 
2007, China has implemented a green credit policy, which 
encourages banks to end financing for polluting indus-
tries [49] but encourages borrowers to commit to making 
green investments and achieving sustainable develop-
ment [50]. This policy has proven effective in restricting 
bank lending to energy-intensive and highly polluting 
projects in China [51]. Nevertheless, green credit financ-
ing (GCF) offers these industries a new financing path 
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and effectively alleviates financing difficulties [52]. GCF 
is a financial service provided by banks to encourage 
borrowers to make green investments and achieve sus-
tainable development [50]. Xue and Zhu [53] claim that 
it is an effective way to alleviate financing constraints. 
To obtain GCF, enterprises need to reach a threshold of 
environmental protection [54]. GCF also has a significant 
positive effect on the optimization of China’s industrial 
structure [55]. M&As are a practical means for corpora-
tions to obtain GCF from banks [56]. Thus, M&As are 
helpful for corporations to secure green financing and 
improve their environmental protection.

Researchers mainly apply a particular set of indica-
tors to measure green financing development, since 
green financing is subject to both general financial risks 
and specific financial risks in operation and manage-
ment. These indicators include total deposits and loans 
from financial institutions, energy savings and emission 
reduction, financial loan structure and total energy con-
sumption [55]. In this context, we offer the following 
hypothesis:

Hypothesis 4. M&As can help firms obtain green credit, 
that is, financing devoted to protecting the environment.

Since we are investigating the environmental perfor-
mance achieved by M&As, proper performance indi-
cators are essential. Existing research methods used to 
evaluate M&A performance include event studies, finan-
cial or accounting indexes, case studies and manage-
ment investigations, among which the former two are the 
mainstream methods for studying the post-merger per-
formance of companies in international academic circles 
[57]. However, a growing number of scholars have real-
ized that purely economic or financial indicators cannot 
adequately evaluate the performance of M&As. M&As 
are transactions, whereby firms secure advanced technol-
ogy, talent and resources and enter new industries under 
the market mechanism [58]. Smith [59] argued that the 
division of labor and specialization improves labor pro-
duction efficiency and promotes the expansion of enter-
prise production scale and that scale economies promote 
the growth of enterprises. Therefore, M&As help improve 
the economic performance of enterprises and achieve 
sustainable development. The environmental protection 
effect of M&As, in turn, can be analyzed in regards to 
three aspects: motivation, process and economic perfor-
mance of M&As [60]. There are three possible types of 
effects: positive effects, negative effects and zero effects 
[61]. According to M&A efficiency theory, since firms dif-
fer in their efficiency, they can improve their efficiency 
through synergies and improve efficiency overall; this 
prediction has been well verified for the natural resources 

industry [62, 63]. Since the 1990s, theories of technology 
spillovers and diversified M&As based on core capabili-
ties have been widely used in practical research [64, 65]. 
However, the system for evaluating the comprehensive 
performance of green mergers and acquisitions is not 
perfect [66].

Method and data
Our paper employs company-year panel data on Chinese 
firms in two industries (manufacturing and mining) listed 
on the Shanghai and Shenzhen stock exchanges from 
2005 to 2019 and specializing in environmental sustain-
ability. We use a large sample and a long period of time 
to ensure reliability and to reduce measurement error. 
We exclude companies that received special treatment or 
have incomplete data or extreme values. Regarding key 
variables, we use a number of dummy variables for the 
data analysis, where the probit model is appropriate.

Data collection and variable definitions
For the data analysis, we utilize listed Chinese companies 
in manufacturing and mining industries to illustrate the 
effect of M&As on China’s environment, as these two 
industries have a significant impact on the environment 
and account for a high proportion of GDP. Among the 
variables, ‘MA’ represents an M&A deal; it takes a value 
of 1 when there is a deal and afterwards and 0 otherwise. 
‘EVAR’ stands for the economic value-added rate. ‘GR’ 
stands for the growth rate, which is measured by capac-
ity development. ‘NP’ is net profit. ‘BTMR’ represents the 
book-to-market ratio, which is measured by the relative 
value index. ‘CEDR’ is the discount rate, which is meas-
ured by the capital expenditure and depreciation and 
amortization ratio. ‘CG’ stands for corporate govern-
ance, which is measured by the number of board meet-
ings. ‘EP’ denotes environmental performance, which is 
measured by whether the enterprise discharges a key pol-
lutant. ‘EC’ is the environmental cost, which is measured 
by long-term accounts payable. ‘CSR’ is corporate social 
responsibility, which is measured by whether there is an 
independent corporate social responsibility report. ‘GF’ 
denotes green finance, measured by total energy con-
sumption. ‘RD’ is research and development, measured 
by total research and development expenditure. The data 
provider is WIND, and the data period is from 1 Jan 2005 
to 31 Dec 2019, which is the period that maximizes data 
availability across variables, and all data are at annual 
frequency. Variables and definitions are presented in 
Table 1.

The panel data sets include four dependent variables 
(EP, EC, CSR and GF) and two independent variables 
(MA and EVAR), where MA is the main explanatory vari-
able and EVAR is the alternative explanatory variable for 
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robustness purposes. Since the variables GR, NP, BTRM 
and CEDR impact sustainable environmental develop-
ment, we use them as control variables. Meanwhile, we 
adopt CG (proxied by the number of board meetings) as 
a mediator to illustrate how the independent variables 
affect the dependent variables. Corporate governance 
refers to the rules by which a company is driven and con-
trolled [67]. The frequency of board meetings can serve 
as a crucial measure of corporate boards’ monitoring 
power and effectiveness [68]. It has been arguable that 
if the board increases the frequency of board meetings, 
the recovery from poor performance is faster [69]. As a 
result, we use the frequency of board meetings to meas-
ure corporate governance, where higher meeting fre-
quency indicates firms with strong corporate governance. 
Descriptive statistics of the manufacturing and mining 
industries are reported in Tables 2 and 3, respectively.

In Table  3, the total energy consumption data of the 
manufacturing industry are missing, which makes it 
impossible to establish subsequent related models. In 

addition, the volatilities of EVAR and CEDR are large, 
and the difference between the minimum and maximum 
is large, while other variables exhibit smaller volatility.

Method
An examination of a large cross section of observations 
suggests that panel data are better suited for studying the 
dynamics of change. From an econometric perspective, 
panel data can provide more degrees of freedom, infor-
mation, variation, and less collinearity and allow for indi-
vidual unobserved heterogeneity [70]. Thus, we use panel 
data for this investigation. Panel data sets can be of two 
types: time series and cross-sectional series. Based on the 
Shenzhen and Shanghai stock exchanges’ industry clas-
sification, we extract the relevant enterprise data for the 
manufacturing and mining industries for analysis. We 
employ the company-year series. All data are arranged 
according to time and company code, and companies 
with extreme values and missing data are excluded.

Table 1 Variables and measures

Category Variable Symbol Formula

Independent variables M&A information MA 1 in the case of an M&A, 0 otherwise

Economic value added rate EVAR EVAR (Economic Value Added Rate) = Economic Value 
Added/Invested Capital = (Net Profit–Cost of Capital)/
Invested Capital

Control variables Capacity development GR Growth Rate of Operating Revenue

Profit NP Net Profit

Relative value index BTMR Book-to-market Ratio

Discount rate CEDR Capital Expenditure and Depreciation and Amortization Ratio

Mediator Number of board meetings CG

Dependent variables Whether the enterprise discharges a key pollutant EP 1 if yes, 0 otherwise

Long-term accounts payable EC

Whether there is an independent corporate social 
responsibility report

CSR 1 if yes, 0 otherwise

Total energy consumption GF

Research and development expenditure RD

Table 2 Descriptive statistics of manufacturing industry

Variable Obs Mean Std Dev Min Max

EVAR 4471 10.417 365.614 − 4.075 24,293.118

GR 19,447 0.456 15.574 − 0.999 1924.53

NP 21,521 2.980e+08 1.483e+09 − 1.867e+10 4.840e+10

BTMR 20,384 0.612 0.242 0.008 6.546

CEDR 21,131 3.108 21.057 − 3.989 2665.048

CG 1806 10.289 4.545 2 44

EP 2068 0.483 0.5 0 1

EC 9803 1.435e+08 5.253e+08 − 6.807e+09 1.002e+10

Table 3 Descriptive statistics of mining industry

Variable Obs Mean Std Dev Min Max

EVAR 1248 1.069 8.684 − 1 174.639

GR 1247 0.389 2.915 − 1 56.174

NP 1248 2.731e+09 1.373e+10 − 1.611e+10 1.507e+11

BTMR 1247 0.506 0.375 0 1.361

CEDR 1248 3.994 75.74 0 2665.048

CG 1250 1.228 3.763 0 37

EP 1250 0.085 0.279 0 1

EC 1248 2.496e+08 6.992e+08 0 5.505e+09

GF 1248 27,503,656 8.738e+08 0 3.074e+10
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Since we have dummy variables for some depend-
ent variables, we apply the probit model for these data 
analyses. The probit model is a multiple probability 
ratio regression model. It is a discrete choice model, a 
model type often used to fit a binary dependent vari-
able regression, where the residual items of the pro-
bit model follow a standard normal distribution. Its 
advantages lie in its simple form and easy handling 
[71].

The general multiple linear regression model equa-
tion is as follows:

where Y is the dependent variable, xi is the ith explanatory 
variable and εi is the residual term.

To investigate the relationship between the probabil-
ity P = P{Y = 1} of the occurrence of M&As improving 
environmental performance and each explanatory var-
iable, the probit probability function is used to trans-
form the original equation. Let φ(x) be the standard 
normal distribution function; then

where P is the probability function, xi is the ith explana-
tory variable and εi is the residual term.

This paper employs panel data models to conduct 
multivariable regressions. From the proposed hypoth-
eses, we have the following mathematical equations:

where P is the probability of M&As impacting environ-
mental sustainability and P = 1 represents the occurrence 
of mergers and acquisitions that promote environmental 
sustainability. xt

i
 is the ith explanatory variable at time t, 

and εi is the residual term.
We implement the probit model for two depend-

ent variable regressions. The first variable is environ-
mental performance, which takes the value of 1 if the 
enterprise discharges a key pollutant in the associated 
year and 0 otherwise. The second-dependent variable 
regression is for corporate social responsibility, which 
takes the value of 1 if the company has an independent 
corporate social responsibility report in the associated 
year and 0 otherwise.

(1)Y = β0 +

n∑

i=1

βixi + εi,

(2)φ−1(P) = φ−1(P{Y = 1}) = β0 +

n∑

i=1

βixi + εi,

(3)Y(P{Y = 1}) = βt
i +

n∑

t=1

βt
i x

t
i + εi,

Empirical results and discussion
In this section, we investigate our panel data to study 
the effect of M&As on environmental sustainability.

Baseline results
Results of probit model
Table  4 presents the probit model results on the effect 
of M&As on environmental sustainability for the 

Table 4 Probit results for manufacturing industry

Robust standard errors are in parentheses, with ***, ** and * denoting 
significance at 1%, 5% and 10%, respectively. en = 10n , e.g., e−6 = 10−6 and 
e+3 = 103

Variables Model 1 Model 2
EP CSR

GR − 0.00464 0.00171

(0.0154) (0.00172)

NP − 3.03e−11 − 1.28e−11

(4.24e−11) (1.29e−11)

BTMR − 0.00622 − 0.00821

(0.163) (0.0806)

CEDR − 0.00508 − 0.00403

(0.00655) (0.00413)

MA 0.0312 − 0.214***

(0.0966) (0.0475)

Constant − 0.0199 − 0.509***

(0.135) (0.0664)

Observations 1001 4,844

Table 5 Probit results for mining industry

Robust standard errors are in parentheses, with ***, ** and * denoting 
significance at 1%, 5% and 10%, respectively. en = 10n , e.g., e−6 = 10−6 and 
e+3 = 103

Variables Model 1 Model 2
EP CSR

GR − 0.0429 − 0.0927

(0.0420) (0.0581)

NP 8.96e−12*** 6.72e−12**

(3.12e−12) (3.08e−12)

BTMR 1.748*** 2.140***

(0.223) (0.192)

CEDR − 0.0865** − 0.102***

(0.0415) (0.0349)

MA 1.209*** 1.243***

(0.198) (0.144)

Constant − 3.379*** − 3.156***

(0.259) (0.202)

Observations 1246 1246



Page 8 of 15Zheng et al. Energ Sustain Soc           (2021) 11:41 

manufacturing industry. Table 5 presents the results for 
the mining industry.

From those two tables, it is observable that for both 
industries, M&As have a significant impact on corporate 
social responsibility. Obviously, companies participating in 
M&As may be more willing to devote themselves to corpo-
rate social responsibility activities, such as environmental 
protection, thereby improving environmental performance. 
After a merger or acquisition, a company may inform the 
public that it has becomes a larger and more efficient organ-
ization. As a result, the firm may be more likely to carry out 
social responsibility activities, one dimension of which may 
be increasing environmental performance. Thus, Hypoth-
esis 3, suggesting that M&As can help companies assume 
more corporate social responsibilities, can be accepted.

Table  5 shows that M&As affect whether a company is 
a polluting company in the mining industry, which means 
that M&As have a significant role in improving environ-
mental performance in this industry, while there is no sta-
tistically significant effect in the manufacturing industry. It 
is, therefore, arguable that Hypothesis 1 may hold for min-
ing but not for manufacturing. This result is mainly because 
in recent years, the manufacturing industry has experi-
enced greater transformation and upgrading in China, 
and its pollution impact on the environment is gradually 
decreasing, such that M&As play a trivial role in improv-
ing environmental performance. On the other hand, the 
mining industry still maintains an extensive growth mode, 
where pollution problems are more rigorous. The occur-
rence of M&As can often better integrate the resources of 
mining enterprises, improve the efficiency of resource use, 
and thus improve their environmental performance. There-
fore, M&As have a significant impact on the environmental 
performance of heavily polluting industries.

Consequently, we can affirm that Hypothesis 3 is verified, 
while Hypothesis 1 holds for the mining industry but could 
be inaccurate for describing the relation between M&As 
and environmental performance in the manufacturing 
industry. Thus, we emphasize that M&As have a positive 
effect on environmental performance for heavily polluting 
industries.

Pooled results
The remaining panel data are applied to evaluate Hypoth-
eses 2 and 4 in these two industries:

where Y1,t = EC, i = manufacturing industry and min-
ing industry and t is the time period. Y1,t represents the 

(4)

Y1,t = �1 + �EC1GR(i,t) + �EC2NP(i,t)

+ �EC3BTMR(i,t)+�EC4CEDR(i,t)

+ �EC5MA(i,t) + �1,

environmental cost of the industry affected by the above 
factors in a certain period of time.

Similarly, we use a pooled model for GF, with the formula 
as follows:

where Y2,t = GF , i = manufacturing industry and mining 
industry and t is the time period. Y2,t represents the green 
financing of the industry affected by the above factors 
in a certain period of time. Due to missing data related 
to manufacturing, there is no pooled model of GF for 
manufacturing.

The results of these two models are displayed in 
Tables 6 and 7.

This table presents the results of the impact of the 
control variables and MA on the environmental cost in 
the manufacturing industry. From this table, we can see 
that MA exhibits a significant impact on reducing envi-
ronmental costs in the manufacturing industry. More 
importantly, the coefficient is 4.476e+07, which is a 
positive number, indicating that MA has a positive effect 
on reducing environmental costs in the manufacturing 
industry. This result supports Hypothesis 2. For Hypoth-
esis 4, due to the large amount of missing data, the result 
may be unreliable, so we have not presented it in this 
paper.

(5)

Y2,t = �2 + �GF1GR(i,t) + �GF2NP(i,t)

+ �GF3BTMR(i,t)+�GF4CEDR(i,t)

+ �GF5MA(i,t) + �2,

Table 6 Pooled results for manufacturing industry

Robust standard errors are in parentheses, with ***, ** and * denoting 
significance at 1%, 5% and 10%, respectively. en = 10n , e.g., e−6 = 10−6 and 
e+3 = 103

Variables Model 1 Model 2
EC RD

GR − 1.989e+06 − 101,957

(3.461e+06) (725,906)

NP − 0.00177 0.00256

(0.00519) (0.00368)

BTMR 5.687e+07 4.776e+07**

(3.459e+07) (2.346e+07)

CEDR 87,485 − 499,169

(967,793) (864,816)

MA 4.476e+07** 5.752e+07***

(1.764e+07) (1.232e+07)

Constant 1.029e+08*** 8.318e+07***

(2.576e+07) (1.780e+07)

Observations 4676 11,004

R-squared 0.002 0.002
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This table presents the results of the impact of the 
control variables and M&As on environmental costs 
and green financing in the mining industry. From the 
table, we can see that MA exhibits a weak impact on 
reducing environmental costs in the mining indus-
try. However, the coefficient is 6.826e+07, which is a 
positive number, indicating that M&As have a positive 
effect on reducing environmental costs in the manufac-
turing industry. This result weakly supports Hypothesis 
2. On the other hand, M&As have an insignificant effect 
on green credit financing, although the coefficient is 
still positive. The results reveal that M&As among min-
ing enterprises help reduce environmental costs but 
have a trivial effect on obtaining green credit financing.

Therefore, we can suggest that M&As have a posi-
tive effect on reducing environmental costs in both 
industries, which may indicate that after M&As, com-
panies tend to have more long-term accounts pay-
able given their larger size. Therefore, we use R&D 
expenditure to further investigate this issue. We argue 
that a large proportion of long-term accounts payable 
includes accounts payable for importing equipment, 
which may be attributable to R&D expenditure. There-
fore, we explore the effect of M&As on R&D expendi-
ture in model 2 in Table 6 and model 4 in Table 7. It is 
clear that M&As have a strong positive effect on R&D 
expenditure. This indicates that after M&As, compa-
nies tend to invest more in R&D, which can partially 
explain why M&As increase the environmental cost in 
model 1 in both Tables 6 and 7.

Robustness check
For the robustness purpose of our results regarding 
Hypotheses 1–4, we introduced both Gauss Markov 
Model and Logit regression model in this section. To 
ensure that our results are BLUE (Best Linear Unbiased 
Estimator), we apply the Gauss Markov Theorem based 
on the Gauss Markov Model. Three basic assumptions 
have been checked according to the Theorem [72, 73]:

1. The error terms of our regression models have a 
mean of zero;

2. The error terms of all our regression models are 
uncorrelated with the key explanatory variable;

3. The error terms of all models have a constant vari-
ance with no heteroskedasticity effect.

For checking the above assumptions, we first check the 
mean of error terms of all models and results are reported 
in Table 8 and it is clear that all error terms for our mod-
els have the mean close to zero. As a result, assumption 

Table 7 Pooled results for mining industry

Robust standard errors are in parentheses, with ***, ** and * denoting 
significance at 1%, 5% and 10%, respectively. en = 10n , e.g., e−6=10−6 and 
e+3 = 103

Variables Model 1 Model 2 Model 3
EC GF RD

GR − 8.234e+06 − 287,322 1.869e+06

(6.624e+06) (8.542e+06) (1.970e+07)

NP 0.00311** 0.000352 0.104***

(0.00143) (0.00185) (0.00478)

BTMR 3.985e+08*** 7.940e+07 6.513e+07

(5.441e+07) (7.016e+07) (1.871e+08)

CEDR − 142,000 − 28,506 − 72,554

(254,014) (327,558) (565,176)

MA 6.826e+07* 3.452e+07 2.618e+08*

(4.018e+07) (5.181e+07) (1.371e+08)

Constant 5.702e+06 − 3.248e+07 − 1.003e+08

(3.569e+07) (4.602e+07) (1.228e+08)

Observations 1246 1246 644

R-squared 0.062 0.002 0.449

Table 8 Mean of error term for both manufacturing and mining 
industries

This table reports the mean of error terms of each model regarding Hypotheses 
1–4. en = 10n , e.g., e−6 = 10−6 and e+3 = 103

Model Mean of Error Term for 
Manufacturing

Mean of Error 
Term for 
Mining

EP − 3.42e−10 6.72e−09

CSR 5.02e−11 5.05e−10

EC − 0.0045 − 0.02

RD 0.001 0.029

GF N/A − 0.0078

Table 9  Pearson correlation between explanatory variable with 
error term for both manufacturing and mining industries

This table reports Pearson correlation between explanatory variable with error 
term for both manufacturing and mining industries of each model regarding 
Hypotheses 1–4. P values are in parentheses

Model Pearson Correlation for 
Manufacturing

Pearson 
Correlation for 
Mining

EP − 0.01 − 0.06

(0.99) (0.99)

CSR − 0.01 − 0.01

(0.99) (0.99)

EC 0.02 − 0.01

(0.98) (0.99)

RD − 0.01 0.07

(0.99) (0.96)

GF N/A − 0.01

(0.99)
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1 has been verified. Then, we have employed the Pearson 
correlation coefficient test for the correlation between 
the error term with our key explanatory variable, namely, 
the M&A variable. The results are presented in Table 9, 
where all correlation coefficients are insignificant and 
thus assumption 2 has been verified. Finally, we apply the 
White test for checking the heteroskedasticity effect [74]. 
The results are presented in Table 10, where all Chi-2 sta-
tistics are insignificant except the EC model for mining 
industry. Consequently, assumption 3 has been verified 
without the EC model for mining industry. Therefore, 
we further employ the Newey–West robust regression 

method to adjust the EC model which indicates het-
eroskedasticity. The results are presented in Table  11, 
which are almost identical compared with the results in 
Table 7. Therefore, it is arguable that our regression esti-
mations are BLUE and our results are robust.

Furthermore, we use an alternative method for the pro-
bit regression model, which is the logit model for both 
manufacturing and mining industries. Tables  12 and 13 
report the results of logit model for manufacturing and 

Table 10  White test result for both manufacturing and mining 
industries

This table reports the White test result for both manufacturing and mining 
industries of each model regarding Hypotheses 1–4 to check heteroskedasticity 
effect. P values are in parentheses

Model White’s Test for Manufacturing White’s 
Test for 
Mining

EP 5.43 6.56

(0.99) (0.99)

CSR 14.49 13.28

(0.69) (0.58)

EC 9.59 61.97***

(0.96) (0.01)

RD 19.29 6.33

(0.43) (0.99)

GF NA 7.58

(0.99)

Table 11 Newey–West robust regression result for EC model 
regarding mining industry

Robust standard errors are in parentheses, with ***, ** and * denoting 
significance at 1%, 5% and 10%, respectively. en = 10n , e.g., e-6=10−6 and 
e + 3 = 103

Variables EC

NP 0.00311*

(0.00182)

GR − 8,234,302***

(3,039,145)

BTMR 3.98E+08***

(6.31E+07)

CEDR − 141,999.9***

(31,240.48)

MA 6.83E+07*

(3.87E+07)

Constant 5,701,648

(2.83E+07)

Observations 1246

Table 12 Logistic results for manufacturing industry

Robust standard errors are in parentheses, with ***, ** and * denoting 
significance at 1%, 5% and 10%, respectively. en = 10n , e.g., e−6 = 10−6 and 
e+3 = 103

Variables Model 1 Model 2
EP CSR

GR − 0.00788 0.00271

(0.02553) (0.00269)

NP − 4.74E−11 − 2.24E−11

(6.68E−11) (2.29E−11)

BTMR − 0.01018 − 0.01077

(0.25951) (0.13736)

CEDR − 0.00787 − 0.00733

(0.01045) (0.00785)

MA 0.04993 − 0.35971***

(0.15428) (0.07939)

Constant − 0.03260 − 0.82177***

(0.21546) (0.11201)

Observations 1001 4844

Table 13 Logistic results for mining industry

Robust standard errors are in parentheses, with ***, ** and * denoting 
significance at 1%, 5% and 10%, respectively. en = 10n , e.g., e−6 = 10−6 and 
e+3 = 103

Variables Model 1 Model 2
EP CSR

GR − 0.07716*** − 0.16813

(0.07816) (0.11266)

NP 1.65E−11*** 1.22E−11**

(5.40E−12) (5.24E−12)

BTMR 3.27223* 3.71164***

(0.43255) (0.35165)

CEDR − 0.15195 − 0.16631***

(0.08170) (0.06227)

MA 2.60662*** 2.37341***

(0.48105) (0.30069)

Constant − 6.54521*** − 5.68728***

(0.58163) (0.39826)

Observations 1246 1246
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mining industry, respectively. Compare the results with 
our probit model in Tables 4 and 5, results are quite simi-
lar for both models.

Regarding the endogeneity problem, this problem 
arises when the explanatory variable is correlated with 
the error term, which is often referred as the “fixed 
effect” in panel data analysis. In this case, endogene-
ity becomes a concern, since the explanatory variable is 
correlated with the error term [75, 76]. In our model, we 
use pooled data model rather than the fixed effect model. 
More importantly, we have demonstrated that our key 
explanatory variable is uncorrelated with the error term 
for all models (see Table 9). As a result, the endogeneity 
problem may not be relevant to our model. It is thereby 
believable that our results are robust.

Mediating effect of corporate governance
The above conclusions provide preliminary results for 
Hypotheses 1 to 4. In this section, the mediating vari-
able CG is incorporated to further analyze the influence 
mechanism of M&As on all dependent variables. We 
again analyze the same two industries. For the mediating 
effect investigation, we adopt the three-step mediation 
regression method proposed by Baron and Kenny [77]. 
Those above results can be aligned with the first step in 
Baron and Kenny [77]. Then, we undertake the next two 
steps as shown from Eqs. (6) to (11).

First, we regress CG on EP, CSR, EC, and GF to unpack 
the relation between the mediator and dependent vari-
ables. Then, we regress CG with M&A and control vari-
ables to reveal the relation between the mediator and 
explanatory variables. If both regressions deliver signifi-
cant results, then it is arguable that corporate governance 
can serve as a mediator connecting M&As and environ-
mental sustainability. We further reveal that M&As have 
a positive effect on environmental sustainability, which 
may be due to improved corporate governance after 
reorganization.

The model can be specified as follows:

(6)Y3,t = α3 + βEP1CG(i,t) + ε3,

(7)Y4,t = α4 + βCSR1CG(i,t) + ε4,

(8)Y5,t = α5 + βEC1CG(i,t) + ε5,

(9)Y6,t = α6 + βGF1CG(i,t) + ε6,

where Y3,t = EP, which denotes the environmental perfor-
mance of the manufacturing industry and mining indus-
try over the sample period.

Specifically, Y4,t = CSR , which indicates the corpo-
rate social responsibility of the manufacturing industry 
and mining industry over the sample period. Y5,t = EC , 
which denotes the environmental cost of the manufac-
turing industry and mining industry over the sample 
period. Y6,t = GF , which denotes the green financing of 
the manufacturing industry and mining industry over the 
sample period. Y7,t = CG1 and Y8,t = CG2 , which mean 
that the corporate governance of the manufacturing 
industry and mining industry over the sample period was 
affected. i is the individual listed company inside either 
the manufacturing or the mining industry, and t is time. 
Y3,t represents the environmental performance affected 
by mediator CG over the sample period. Y4,t represents 
corporate social responsibility affected by mediator CG 
over the sample period. Y5,t represents the environmental 
cost affected by mediator CG over the sample period. Y6,t 
represents green credit financing affected by mediator 
CG over the sample period. Y7,t represents the mediator 
CG affected by M&As and other factors over the sample 
period. Y8,t represents the mediator CG affected by EVAR 
and other factors over the sample period. Due to missing 
data related to manufacturing, there is no pooled model 
for GF in manufacturing.

(10)

Y7,t = �7 + �MA2MA(i,t) + �GR2GR(i,t)

+ �NP2NP(i,t) + �BTRM2BTMR(i,t)

+�ECEDR2CEDR(i,t) + �7,

(11)

Y8,t = �8 + �EVAR2EVAR(i,t) + �GR2GR(i,t)

+ �NP2NP(i,t) + �BTRM2BTMR(i,t)

+�ECEDR2CEDR(i,t) + �8,

Table 14 Mediating effect of corporate governance on the 
manufacturing industry

Robust standard errors are in parentheses, with ***, ** and * denoting 
significance at 1%, 5% and 10%, respectively. en = 10n , e.g., e−6 = 10−6 and 
e+3 = 103

Variables Model 1 Model 2 Model 3
EP CSR EC

CG 0.00486* 0.000723 1.870e+07***

(0.00258) (0.00179) (6.893e+06)

Constant 0.421*** 0.855*** 1.651e+08**

(0.0291) (0.0201) (8.231e+07)

Observations 1806 1806 1017

R-squared 0.002 0.000 0.007
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From Table  14, CG in the manufacturing industry is 
statistically significant in model 3 and weakly significant 
in model 1, while it is not significant in model 2. These 
results suggest that the intermediary variable has a posi-
tive effect on the reduction of environmental costs and, 
to a certain extent, on the improvement of environmental 
performance but that it has no effect on corporate social 
responsibility. Due to missing data for manufacturing, we 
have not presented GF results for this industry. In addi-
tion, it is clear from Table 15 that M&As have no signifi-
cant effect on the intermediary variable CG, while EVAR 
is significantly related to the intermediary variable.

In summary, M&As may have a trivial effect on EP, CSR 
or EC through the intermediary variable CG, while EVAR 
has an impact on EP and EC through CG in the manu-
facturing industry. Therefore, we may argue that after 
M&As, companies can enhance environmental sustain-
ability via better corporate governance if their economic 
value-added rate rises considerably.

According to Table  16, CG in the mining industry is 
statistically significant in all models. This result suggests 
that the intermediary variable CG has a positive effect on 
the reduction of environmental costs, the improvement 
of environmental performance, corporate social respon-
sibility, and green financing in the mining industry.

As shown in Table 17, M&As have a significant effect 
on the intermediary variable CG, and its coefficient is 

positive, at 1.468. EVAR is not significant in relation to 
the intermediary variable.

According to Tables  16 and 17, M&As have a signifi-
cant effect on EP, CSR, EC and GF through the interme-
diary variable CG, while EVAR has no impact on these 
variables through the intermediary variable CG in the 
mining industry. This conclusion is similar to the previ-
ous conclusions, so we believe that the mediating variable 
CG plays an important role in this relationship. Through 
improved supervision by the board of directors, M&A 
activities have a positive effect on all four outcomes.

Through the result, it is arguable that corporate gov-
ernance plays an important role in environment sustain-
ability. Our result thus complements the agency theory, 

Table 15 Regression results for manufacturing industry

Robust standard errors are in parentheses, with ***, ** and * denoting 
significance at 1%, 5% and 10%, respectively. en = 10n , e.g., e−6 = 10−6 and 
e+3 = 103.

Variables Model 1 Model 2
CG CG

MA 0.0430

(0.342)

GR − 0.0261 − 0.0716

(0.0535) (0.0810)

NP − 2.20e−10 − 6.09e−10*

(1.73e−10) (3.35e−10)

BTMR 0.102 − 0.337

(0.600) (1.028)

CEDR − 0.000565 0.0282

(0.0192) (0.0643)

EVAR 0.0701***

(0.0188)

Constant 10.31*** 11.77***

(0.484) (0.703)

Observations 860 270

R-squared 0.002 0.065

Table 16 Mediating effect of corporate governance on the 
mining industry

Robust standard errors are in parentheses, with ***, ** and * denoting 
significance at 1%, 5% and 10%, respectively. en = 10n , e.g., e−6 = 10−6 and 
e+3 = 103

Variables Model 1 Model 2 Model 3 Model 4
EP CSR EC GF

CG 0.0511*** 0.0668*** 3.777e+07*** 2.803e+07***

(0.00152) (0.00198) (5.150e + 06) (6.525e+06)

Constant 0.0221*** 0.0749*** 2.032e+08*** − 6.967e+06

(0.00600) (0.00784) (2.039e+07) (2.584e+07)

Observations 1250 1248 1248 1248

R-squared 0.476 0.477 0.041 0.015

Table 17 Regression results for mining industry

Robust standard errors are in parentheses, with ***, ** and * denoting 
significance at 1%, 5% and 10%, respectively

Variables Model 1 Model 2
CG CG

MA 1.468***

(0.209)

GR − 0.0260 − 0.0127

(0.0344) (0.0350)

NP 0*** 0**

(0) (0)

BTMR 2.359*** 2.879***

(0.282) (0.278)

CEDR − 0.00117 − 0.000986

(0.00132) (0.00134)

EVAR − 0.00800

(0.0117)

Constant − 0.819*** − 0.262

(0.185) (0.172)

Observations 1246 1246

R-squared 0.130 0.095
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since agency theory focuses on economic interest harmo-
nization through corporate governance. We further dem-
onstrate that corporate governance can also be effective 
on the social benefits harmonization, such as protecting 
environment sustainability.

In summary, corporate governance generally has a 
crucial mediating effect on environmental sustainabil-
ity in both industries under our investigation. Specifi-
cally, manufacturing companies are more sensitive to 
the economic value added rate. Higher value added can 
lead to better corporate governance and further affect 
environmental sustainability. On the other hand, min-
ing companies are less sensitive to the economic value 
added rate. In contrast, they are more sensitive to M&A 
deals. Therefore, we can infer that the resource effi-
ciency optimization through M&A deals is more sub-
stantial for mining companies.

Conclusions and research implications
This paper investigates the effect of M&As on environ-
mental sustainability for heavily polluting industries, 
mainly focusing on the manufacturing and mining indus-
tries. We measure environmental sustainability in terms 
of four outcomes: environmental performance, environ-
mental cost, corporate social responsibilities and green 
finance. We find that M&As can improve environmental 
performance for mining companies but not for manu-
facturing companies. We further reveal that M&As can 
enhance corporate social responsibility among compa-
nies in both industries. We then illustrate that the effect 
of M&As on green finance is trivial. Finally, we find that 
M&As have a positive effect on environmental costs. We 
further explore this issue by analyzing the effect of M&As 
on R&D expenditure, and we demonstrate that M&As 
positively impact R&D expenditure, which could partially 
impact the environmental cost.

Next, we scrutinize the mechanism, whereby M&As 
affect environmental sustainability by arguing that the 
positive effect could be attributed to better corporate 
governance. We thus test for a mediating effect of cor-
porate governance. Of the two industries, the mediating 
effect is more noticeable in the mining industry, where 
all four variables substantially respond to fluctuations 
in corporate governance and M&As have a significant 
effect on corporate governance. On the other hand, the 
mediating effect of corporate governance appears only in 
relation to corporate social responsibility in the manufac-
turing industry. Corporate governance plays a vital role 
in enhancing the environmental sustainability of min-
ing companies in China. It is plausible that M&As trig-
ger company reorganizations and thus optimize the firm 
structure, resulting in better corporate governance that 
can provoke company management changes in several 

aspects, such as sustainable environmental development. 
These results offer the remarkable insight that mining 
companies in China may require better corporate boards 
to make the companies more environmentally friendly. 
Moreover, we also argue that firms enhance the environ-
ment sustainability is not only for survival but also for 
the environment protection. It is because all sampled 
firms are listed companies with huge net profits and high 
capacity growth rate (see Table 1 for the averaged values). 
As a result, for those firms, they intend to build reputa-
tions though fulfill higher social responsibilities, such as 
protecting environment.

Our study also has enormous policy implications, in 
that it reflects that M&As can improve environmen-
tal sustainability in several respects. M&A activities in 
mining companies have a more significant and posi-
tive impact on environmental sustainability through the 
channel of corporate governance. As a result, the gov-
ernment can promote corporate governance changes in 
mining companies through M&A-induced board reor-
ganizations, which can lead to sustainable environmental 
development. In particular, for manufacturing and min-
ing companies, we suggest they put heavier weight on 
research and development, since advanced technology 
can help them on strengthening environment sustain-
ability. On the other hand, the government can provide 
larger amount of green finance and credits for those 
companies that devote resources in strengthening envi-
ronment sustainability.
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