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ABSTRACT
Corporate environmental protection investment (EPI) is one of the
ways to accelerate green development. This paper develops a the-
oretical model of EPI focusing on three factors: the government, the
public, and the enterprises. It uses data from A-share listed Chinese
companies from 2008 to 2014 to analyse the effects of the govern-
ment environmental policy and public participation on the corpor-
ate EPI. Results of this research show that both the environmental
regulations issued by the government and the demands put for-
ward by public opinion encourage enterprises to increase invest-
ment in environmental protection. Moreover, the government’s
green policy efforts and public participation result in synergy in
governance. Relevant regulations issued by the government
improve the efficiency of actual public participation. However,
redundant government intervention is not conducive to increasing
corporate investment in environmental protection. According to
this research, market-oriented reforms can boost the positive
impact of government and public efforts on corporate EPI. In order
to improve environmental governance and achieve green develop-
ment, it is necessary to deepen market-oriented reforms and build a
coordinated, complementary, and incentive-compatible govern-
ance system that deals with issues, demands, rights, and responsi-
bilities of the government, the public, and enterprises.
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1. Introduction

Investments and financial markets are imperative to achieve the goals of green develop-
ment, and they are considered essential factors in achieving carbon neutrality (Berger,
2022; Umar et al., 2021; Xu et al., 2022; Yuan et al., 2022). The massive contagion of the
new coronavirus (Covid-19) has affected economic development and people’s lives,
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disrupting enterprises’ normal operations. Restrictive movements have led to stalled pro-
duction, dragged on demand, and ultimately resulted in an immense drag on enterprises’
revenues and cash flows (Mirza et al., 2023). These are bound to affect corporate invest-
ment in green development (Ferrat et al., 2022; Gao et al., 2021). Naqvi et al. (2021)
found that during Covid-19, the performance of green funds degraded, highlighting the
additional investment drag. The government should take governance and regulatory
interventions to promote a sustainable financial system. Chinese green funds perform is
better than other countries (Ielasi et al., 2018). This is due to China’s multiple eco-
friendly economic policies over the years (Huang, 2022; Ji et al., 2021; Umar et al., 2022).

The environment is seen as a public resource; the whole society shares the cost of
environmental pollution. As production is the main source of environmental pollution
(Ji et al., 2019), and pollution control investment is not heavily conducted with the
help of the local government’s fiscal expenditure system, environmental protection
investment (EPI) largely depends on corporate investment (Azapagic & Perdan, 2000;
He, 2003). Solely depending on market mechanisms to solve the problem has failed
and requires targeted government actions (Hmaittane et al., 2019; Huang, 2019; Kaiser
& Welters, 2019). If government incentives and guidelines can motivate enterprises to
increase investment in environmental protection and simultaneously not lead to a mar-
ket failure? Many researchers have investigated this issue with inconsistent conclusions.
The proponents of the government should take measures actively point out that man-
datory emission limits, environmental taxes (Safi et al., 2021), tradable emission per-
mits, and voluntary agreements (Chang et al., 2021; Peng et al., 2021), and other
environmental regulations increase the cost of pollution for enterprises. Hence, enter-
prises increase their investment in pollution alleviation to maximise profits and meet
higher environmental standards (Fullerton & Heutel, 2017; Li & Du, 2022). However,
some scholars believe that the government’s regulations are ineffective and state that
the local governments favour short-term gains, which are often combined with
unnecessary administrative interference, corruption, and excessive expansion of the
scope of regulation. These hinder the reduction of emissions by companies (Keech &
Munger, 2015; Song et al., 2018). It is precisely because the existing research has not
classified government behaviour, leading to inconsistent conclusions. This paper will
improve this further, dividing government behaviour into two categories and studying
the impact on enterprise environmental protection investment.

To a certain extent, the public should be given the power of decision in environmental
governance, which should be ensured by environmental laws and regulations (Xiao et al.,
2013). Public opinion demands cannot be ignored while achieving green development.
One of the examples proving the above statement is the experience learned by the gov-
ernment from large-scale protests in Xiamen in 2007, Dalian in 2011, and Maoming in
2014, which were related to public reaction to para-xylene pollution. The events pressure
the central and local governments to include residents’ interests and environmental con-
cerns in their plans. As a result, the controversial industrial projects in Xiamen and
Dalian were relocated. Public governance theory believes that cooperation with the pub-
lic is an effective way to solve market and government issues in environmental govern-
ance (Fike & Gwartney, 2015; Liu et al., 2019). Many empirical studies also conclude that
public participation positively improves environmental governance (Farzin & Bond,
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2006; Kathuria, 2007; Warwick & Ortolano, 2007; Zheng et al., 2014). However, some
researchers state that the public participation mechanism is still far from perfect in some
regions. In many developing countries, the prevalent ‘top-down’ environmental govern-
ance systems (Hasan et al., 2018; Ogihara et al., 2016) result in public participation hav-
ing no significant impact on the efficiency of environmental governance. Whether public
participation can increase corporate investment in environmental protection (Wu et al.,
2018) and whether the government’s policy influences the effectiveness of public govern-
ance still need further research, both in theoretical and practical aspects.

Furthermore, speaking about the impact of government policy and public opinion on
the EPI, the role of the institutional environment in the country cannot be ignored (Ji
et al., 2021; Khan et al., 2022; Mirza et al., 2023; Safi et al., 2021). Especially since the
Chinese opening-up policy was launched in 1978 and has gradually been carried out,
China has been advancing institutional reforms in the socio-economic and political
fields. The influences of regional differences in marketisation level on government effect-
iveness and public governance are relatively few and need further analysis. Existing lit-
erature provides an important reference basis for this study. Still, there is no generalised
theoretical model of the mutual influence of the government, the public, and enterprises
concerning the EPI was constructed. Existing empirical tests were provincial and prefec-
ture-level cities, and a few were performed with SMEs as samples. Moreover, no study
investigated the influence of market-oriented institutional changes on the efficiency of
the government and public activity concerning environmental governance in China.

In particular, the goals of this study are the following. First, we use A-share listed
Chinese company samples from 2008 to 2014 to analyse the effects of the government
environmental policy and public participation on the corporate EPI. Then we estimate
the synergy effect and test the impact of market-oriented reform on corporate EPI.
Finally, we put forward feasible suggestions according to the conclusion of this study.
The contributions of this paper are listed as follows: first, we take enterprises, govern-
ment, and the public into the common research framework and develop a theoretical
model to investigate the influence mechanism of government’s environmental regula-
tions, government intervention, public participation, and their synergy effects on cor-
porate EPI. Second, we study the impact of the improvement of the institutional
environment represented by the market-oriented reform in China on the behaviour of
multiple micro-subjects to provide research demonstration for promoting the modern-
isation of the national governance system in the context of environmental protection.

This paper is organised as follows. Section 2 puts forward the theoretical model
and a research hypothesis. Section 3 describes the empirical design, and Section 4
presents the empirical results. Section 5 provides further analysis, and Section 6 con-
cludes with some policy implications.

2. Theoretical model and research hypothesis

2.1. Model construction

Following (Cole et al., 2006; Damania et al., 2003; Deng et al., 2019), this paper makes
the following basic assumptions about the model subjects. The local government utility
comes from regional economic growth, public happiness, and rent-seeking income.
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Public happiness partly comes from improved living standards linked with regional eco-
nomic growth and partly from improved environment quality associated with increased
corporate EPI. Companies organise production based on profit maximisation and invest
in environmental protection according to their output. Enterprises can choose to lobby
the local government to relax regulations and thus reduce corresponding EPI.

The specific behaviour assumptions about enterprises, the public, and the govern-
ment are as follows.

2.1.1. Assumptions about the enterprises
The model assumes only one company in the specific region, whose output Q con-
tributes to the entire GDP of the region, and the product price is normalised to 1.
The marginal cost is c(c< 1), with no fixed costs, but the environmental management
fee aQ must be paid according to the output. If the enterprise lobbies the local gov-
ernment with bQ to obtain environmental regulation relaxation X, then the profit
function of the enterprise is p ¼ Q� cQ� bQ� aðQ� XÞ:

2.1.2. Assumptions about the public participation
It is assumed that public utility comes from two aspects. First, it comes from the
regional economic growth, resulting in, e.g., income improvement and municipal infra-
structure quality. Second, it is determined by the environmental governance standards,
which depend on the EPI. The public attaches weights to these two types of utility as c
and 1-c, respectively. The public utility function is Upublic ¼ cQþ ð1� cÞaðQ� XÞ:

2.1.3. Assumptions about the government
With a deep understanding of the people-oriented governance concept in China, the
performance assessment of local governments is no longer solely based on GDP. The
pursuit of citizens’ happiness (represented, e.g., by environmental quality) has
expanded the scope of the performance assessment. Since the 11th Five-Year Plan in
2006, pollution reduction has been set as an indicator for measuring local govern-
ment officials’ performance. This model assumes that the performance assessment of
the local government officials includes two aspects, regional economic growth, and
regional public happiness. Variables k and 1-k are assigned to two of the factors,
respectively. The variables reflect the strategic goals of the central government for
economic development. In addition, this model assumes that enterprise rent-seeking
bQ is one of the utility sources of the local government. The utility function of the
local government is Ugovern ¼ bQþ kQþ ð1� kÞUpublic:

It is assumed that the local government’s objective function is EðUgovernÞ ¼
ð1� PÞUgovern P ¼ p0aX: The function describes the probability of the local govern-
ment’s opportunistic behaviour being detected, where p0 represents the condition of
the regional legal system and the degree of advancement of intermediary organisations.
The intermediary organisations are one of the market-oriented indicators drawn by
the NERI Marketisation Index of China’s Provinces. The degree of advancement of the
intermediary organisations includes the service conditions of market intermediary
organisations such as lawyers and accountants and the extent of help provided by
industry associations to enterprises (Wang et al., 2017). aX is the scale of relaxation of
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environmental regulations that the local government must follow. The higher values of
p0 and aX, the higher the probability of the local government’s opportunistic behaviour
being discovered.

2.2. Game sequence

First, the enterprise determines the outputQ and the scale of bribery b to the local govern-
ment, according to the principle of profit maximisation. After anticipating the enterprise’s
behaviour, the local government decides to what degree can the environmental regula-
tions be relaxed X according to the principle of expected utility maximisation (Figure 1).

Specifically, the enterprise is faced with the following optimisation decisions.

∂π
∂Q

¼ 0

∂π
∂b

¼ 0

8><
>: (1)

Since this model assumes no fixed production costs, the enterprise will choose to
organise production if 1-c-b-a� 0. The model further assumes that the enterprise’s output
meets the market demandQmarket in this region to ensure that the local market clears off.

Under these assumptions, if aX exceeds the cost of bribery bQ, the enterprise
chooses to bribe the local government, and its investment in environmental protec-
tion is EI¼ a(Q-X).

After considering the actions of the enterprise, the local government decides on
the degree of relaxation of environmental regulations X according to the principle of
expected utility maximisation.

∂EðUgovernÞ
∂X

¼ 0 (2)

Then the local government’s optimal degree of relaxation of environmental regula-
tions is:

X� ¼ ðbþ λÞQ
2αð1−λÞð1−γÞ þ

1
2p0α

þ Q
2

(3)

Figure 1. A game sequence model illustrates the relationship between the interests and behav-
iours of three subjects: the government, the public, and the enterprise. Source: Drawn by authors.
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Substitute X� into the profit function of the enterprise, and then:

π ¼ Q−cQ−bQ−αQþ α
ðbþ λÞQ

2αð1−λÞð1−γÞ þ
1
2p0

þ Q
2

� �
(4)

If aX�-bQ> 0, that is 2(1-k)(1-c)<1, the enterprise chooses to bribe the local gov-

ernment. In this case op
ob > 0, which means that the higher the proportion of bribery,

the greater the profitability. Since our paper assumes that b� 1-c-a, the enterprise
chooses the optimal bribery ratio as b¼ 1-c-a, the enterprise’s investment in environ-

mental protection equals EI�b ¼ a
2Q� 1

2p0
� ð1�c�aþkÞQ

2ð1�kÞð1�cÞ : When aX�-bQ � 0, the enter-

prise will not choose to bribe the local government, then EI�un ¼ aQ:

2.3. Results and hypothesis

This model assumes that Q¼Qmarket. Qmarket is exogenous and does not change under
the influence of the local government’s attention to public happiness 1-k, the public
attention to the environment 1-c, the enterprise’s investment in environmental pro-
tection EI, or the enterprise’s bribery of the government b.

Therefore, according to this model, the results of the optimisation decision of the
corporate EPI are as follows:

If 2(1-k)(1-c)<1, the enterprise bribes the local government b¼ 1-c-a, then EI�b ¼
a
2Qmarket � 1

2p0
� ð1�c�aþkÞQmarket

2ð1�kÞð1�cÞ : If 2(1-k)(1-c)�1, the enterprise does not bribe the

local government, then EI�un ¼ aQmarket:

According to the above results of the optimisation decision, when the local govern-
ment loosens the environmental regulations, the corporate EPI decreases in such
cases EI�un > EI�b : Therefore, we propose hypotheses as follows.

H1: Environmental regulations issued by the government can motivate enterprises to
increase investment in environmental protection.

H2: Government intervention does not encourage enterprises to increase investment in
environmental protection.

Even if enterprises bribe the government and get it to relax environmental regulations,

the optimal level of EPI will still be affected by public objections and demands.
oEI�b

oð1�cÞ > 0

Indicates that corporate EPI will increase with the increase of public participation in
environmental matters. In this regard, this paper proposes a hypothesis as follows.

H3: Public participation can motivate corporate to increase EPI.
oEI�b

oð1�kÞ > 0 indicates that when local governments pay more attention to the public
happiness, the optimal level of EPI increases from the view of enterprises. The higher
the weight of public environmental satisfaction in the government performance
assessment, the more the corporate will invest in environmental protection. The
threshold value for enterprises to choose bribery is 2(1-k)(1-c), which is related to the
local government’s attention to public happiness (1-k) and public participation in
environmental governance (1-c). With the inclusion of public happiness in local
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government performance assessment and the higher significance of public participa-
tion in environmental governance, the optimal action of enterprises will be not to
bribe. Thus, synergizing the government’s environmental policy and public participa-
tion improves corporate EPI. In this regard, the following hypothesis is developed.

H4: The government’s environmental policy and public participation can play a joint
role in environmental governance.
oEI�b
op0

> 0 indicates that the higher p0 is, the more enterprises increase their EPI. The
regional legal environment and the development of intermediary organisations men-
tioned in Chapter 2 are closely connected to the regional marketisation level in the
institutional dimension. Based on this, we propose the following hypothesis.

H5: The increase in marketisation level accelerates the positive incentive effect of the
government’s environmental policy and public participation in the corporate EPI.

The logical relationship of the research hypotheses proposed in this paper is shown
in Figure 2.

3. Empirical design

3.1. Model

To test hypotheses H1-H3, we construct the following model (5). The model Xit rep-
resents the core independent variables, including the government’s environmental
regulations, government intervention, effective public participation, and actual public
participation. Controlit is the set of control variables at the enterprise and regional
levels. The specific variable definitions Controlit are shown in Table 1.

EIit ¼ a0 þ
X
n

anXit þ
X
k

akControlit þ
X
p

apindustryp

þ
X
t

atyeart þ
X
m

amstatem þ eit
(5)

In order to test hypothesis H4, that is to test the effectiveness of the collaborative
governance mechanisms of the government and the public, and this paper introduces
the cross-multiplication term of the two variables. It constructs the following model (6).

Figure 2. Logical diagram of the research hypothesis. Source: Drawn by authors.
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EIit ¼ b0 þ
X
a

baGovernmentit þ
X
b

bbPublicit þ bcGovernmentit � Publicit

þ
X
k

bkControlit þ
X
p

bpindustryp þ
X
t

btyeart þ
X
m

bmstatem þ eit
(6)

Model (6) Governmentit represents the government’s policy, including the govern-
ment’s environmental regulations and government intervention. Publicit represents
public participation, including effective public participation and actual public partici-
pation. The cross term Governmentit � Publicit represents the impact of the collabora-
tive influence of the two variables on corporate EPI. bc is the key coefficient that will
be incorporated in order to test whether hypothesis H4 is true.

3.2. Variables

3.2.1. Dependent variable
Eyraud et al. (2013) refer to green investment as an investment necessary to reduce
greenhouse gas and air pollutant emissions without significantly reducing the produc-
tion and consumption of non-energy goods. Furthermore, the term green investment
can cover both public and private investment. In this paper, the total expenditure on
green investment is reduced to the expenditures of enterprises. The enterprise’s new
environmental protection expenditures ratio to the average total assets is set as a
dependent variable.

Table 1. Variable definitions.
Variable symbol Variable name Variable measurement method

EI Enterprise’s environmental protection
investment

Enterprise’s increased investment in
environmental protection /total assets

regulation Government’s environmental regulation Local government’s income coming from
the pollution charges/added value of
secondary industry

intervention Government intervention Local government non-tax revenue/GDP
el Effective public participation 1 Total number of environmental letters by

region
ep Effective public participation 2 Total number of environmental petition

batches in each region
baidu Actual public participation 1 The reciprocal of the number of searches

of the ‘environmental pollution’ keyword
on Baidu in 2014

attention Actual public participation 2 Local environmental
emergencies� Proportion of internet
users (local/countrywide)

current Flow ratio Current assets/current liabilities of the
enterprise

roe Return on assets (Total profitþ financial expenses)/total
assets

Z Governance structure Z index The ratio of the shareholding of the
company’s largest shareholder to the
second-largest shareholder

fdi Intensity of foreign investment Regional FDI/GDP
sir Proportion of secondary industry Regional secondary industry

output/regional GDP

Source: Listed by authors.
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3.2.2. Core independent variables
This paper describes the government’s policy in two aspects: government regulations
and government intervention. To examine the government’s policy related to environ-
mental regulations, some studies have constructed variables based on the environmen-
tal regulation policy system and the intensity of pollution charges collection (Cole &
Elliott, 2007; Gray et al., 2014). Regarding the EPI in China, it is hard to quantify the
data on environmental regulations effectively. The reason is that at the governmental
level, the relationship between formulating and implementing environmental laws and
regulations is complex, and there are significant differences in the enforcement of the
regulations at all government levels. As of 2022, the construction of the pollution
charge system in China is relatively mature. Therefore, through studying the intensity
of pollution charges collection, it can effectively examine the government’s policy con-
cerning environmental regulations. In this study, the added value of the secondary
industry in each region was used to standardise the income earned through the collec-
tion of pollution charges. This way, the variable of environmental regulations (regula-
tion) is obtained. Furthermore, the extent of government intervention (intervention) is
measured by the non-tax revenue of each local government.

Public participation is another core independent variable in this model. Existing
studies mainly constructed variables of public participation in environmental protec-
tion based on the available information on environmental protection petitions and let-
ters. Dasgupta and Wheeler (1997), Dong et al. (2011), and Li et al. (2021) use the
total number of complaint letters related to environmental pollution. Du et al. (2019)
use data on the environmental protection information search on the internet to con-
struct the public participation variable for environmental governance. Drawing on the
above ideas, this paper illustrates effective public participation with the total number
of letters (el) and petitions (ep) concerning environmental protection. The petitions
refer to the petitioning system (x�ınf�ang, 信访) in the P.R. China. It includes multiple
ways for the citizens to express their concerns and demands to the government, some
of them being e-mail and phone communication, as well as personal visits. Moreover,
the Baidu Index (baidu), which uses the keyword ‘environmental pollution’ searched
by internet users to represent public concerns about environmental pollution in each
region, measures the actual public participation in environmental protection in each
region. Han et al. (2016) believe that public participation in environmental governance
emerged from the public attention to sudden environmental pollution events.
Therefore, the environmental pollution attention index (attention) is constructed by
multiplying the number of environmental pollution incidents in each region by the
proportion of netizens in the region compared to the whole country.

3.2.3. Control variables
The fixed assets investment model states that individual factors can affect the enterprise’s
EPI. Referring to existing studies (Borghesi et al., 2014; Flammer, 2015; Hong et al., 2016;
McGuinness et al., 2017; Khan et al., 2021), we introduce enterprise liquidity ratio (cur-
rent), return on assets (roe), and z-index of governance structure (z) as the main influenc-
ing factors of corporate investment decisions. Furthermore, enterprises’ decision-making
is influenced by the regional economic environment. Following the research of Wahab
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et al. (2021) and Zhu et al. (2019), this paper introduces regional FDI intensity (fdi) and
the proportion of secondary industry (sir) as control variables at the regional level. The
variable definitions and descriptive statistics are shown in Tables 1 and 2.

3.3. Samples and data

Due to data availability limitations, Chinese A-share listed companies from 2008 to 2014
are the subject of this research. In total, 795 companies were retained after excluding ST
companies,1 companies with incomplete data, and companies in the financial industry.

The data on the environmental protection expenditure of enterprises comes from
the social responsibility reports of listed companies. The Baidu index comes from the
baidu.com website query statistics and the data on other variables from China
Environmental Statistics Yearbook and China Stock Market and Accounting Research
Database (CSMAR). To reduce the influence of extreme values on the research accur-
acy, 0.05% of the most extreme values on both sides were winsorised.

4. Empirical results and analysis

4.1. Baseline regression

To test hypotheses H1-H3, the possible impact of the government’s environmental
policy and public participation on corporate EPI, the models (5) and (6) were esti-
mated. The empirical test results are reported in Table 3.

Column (1) in Table 3 shows that environmental regulations can significantly
encourage enterprises to increase EPI, but government intervention has a negative
impact on EPI. The empirical results also confirmed the detrimental impact of govern-
ment intervention on corporate EPI (Lan et al., 2021). The reason is that the central
government is keen to improve the regional environment, but local governments have
their own interests, which leads to the relaxation of environmental regulations. With
the increase in government intervention, the regulation relaxation scale increases, dis-
couraging EPI. Some existing studies report similar conclusions. For example, Zhou
(2009) reveals that under the dual-task agent framework, short-term interest-oriented
government behaviour cannot reduce the environmental pollution of enterprises. The
experimental research of Cui and Liu (2010) shows that tax competition between local
governments has a destructive effect on environmental governance. Furthermore, the

Table 2. Descriptive statistics of variables.
Variable Number Mean Sd Max Min

EI 795 0.0082278 0.0136495 0.0527195 0.0000305
Regulation 795 6.177464 4.187829 17.7261 0.8311839
Intervention 795 �4.629811 2.477055 0.08 �8.66
El 795 0.0458475 0.0404635 0.1480223 0.0034365
Baidu 795 0.2992814 0.2455316 1 0.0322581
Current 795 1.395169 0.8524924 3.764233 0.234837
Roe 795 0.059229 0.0392279 0.144709 �0.001987
Z 795 14.86343 18.88032 70.6959 1.0272
Fdi 795 6.530653 5.002296 20.50212 1.484469
Sir 795 0.456364 0.0991392 0.5597324 0.2167871

Source: Listed by authors.
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more intensive the government intervention, the easier the conspiracy between the
government and enterprises. The empirical results above prove that direct government
actions can influence corporate environmental governance in two ways. First, they can
reduce market failures caused by environmental externalities. Second, they may cause
economic stagnation or even recession through redundant government intervention.
The results of the above research verify the research hypotheses H1 and H2.

Columns (2) and (3) in Table 3 show the impact of public participation on corporate
EPI. Public participation was divided into effective public participation and actual pub-
lic participation. The empirical results show that both the effective and the actual public
participation significantly positively impact corporate EPI. Effective public participation
has a stronger positive incentive effect on corporate EPI, which verifies hypothesis H3.

Column (4) in Table 3 demonstrates the impact of the government’s environmental
policy and public participation on enterprise EPI. The empirical results show that effect-
ive public participation encourages enterprises strongly to increase the EPI, but the
actual public participation has only a weak positive incentive effect on the EPI. The above
empirical results support the accuracy of the previous research conclusions of this paper.

In addition, variable current and variable roe are significant factors affecting cor-
porate EPI. Improvements in solvency and profitability also motivate enterprises to
invest. The improvement of governance structure is positively associated with corpor-
ate EPI insignificantly. Industrial structure sir and corporate EPI are positively corre-
lated at the regional level. Foreign direct investment fdi increases corporate EPI.

4.2. Heterogeneity test

This paper tests the above empirical results for heterogeneity based on different enter-
prise ownership. Specifically, depending on the actual controlling shareholder of the
enterprise, enterprises are divided into central government state-owned enterprises, local
government state-owned enterprises, and non-state-owned enterprises (private enter-
prises, foreign-funded enterprises, etc.). The variable (state) is assigned the value of 1, 2,
and 3, respectively (Duvivier & Xiong, 2013; Li et al., 2022; Yang & He, 2015).
Environmental regulations issued by the government have a significant positive incentive
effect on the EPI of central government state-owned and non-state-owned enterprises.
In contrast, they have an insignificant effect on the EPI of local government state-owned
enterprises (column (1), Table 4). Government intervention still negatively impacts the
EPI of local government state-owned enterprises. In brief, strategic interactions and dis-
putes between local governments and local government state-owned enterprises regard-
ing environmental regulations are more likely to occur. This is the possible reason that
the environmental regulations have an insignificant impact on the EPI of local govern-
ment state-owned enterprises.

Columns (2) and (3) in Table 4 measure the impact of public participation on cor-
porate EPI by ownership. The findings reveal that effective public participation sig-
nificantly stimulates the EPI of central government state-owned and local government
state-owned enterprises. However, the positive impact on non-state-owned enterprises
is insignificant. In contrast, public participation has a positive incentive effect on cen-
tral government state-owned enterprises and non-state-owned enterprises, while its

12 L. ZHANG ET AL.
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positive incentive effect on local government state-owned enterprises is insignificant.
The empirical results show that, compared with central government SOEs and non-
SOEs, the effectiveness of public participation significantly impacts the environmental
protection investment of the local SOEs.

4.3. Robustness test

Since there is no consistent method to construct the public participation variable, the
robustness test is carried out by replacing variable el with variable baidu. The effective
and the actual public participation variables are set as ep and attention, respectively. Due
to the fact that data on netizens in China has been available only since 2011, our sample
has been restricted. The robustness test results of the fixed-effect panel model are
reported in Table 5.

The regression coefficients of column (1) in Table 5 show that the increase in
environmental regulations promotes corporate EPI, but government intervention
inhibits it. Columns (2) and (3) test the incentive effects of effective public participa-
tion and actual public participation on corporate EPI, respectively. Columns (4) and
(5) test the impact of the government’s environmental policy and public participation
on companies’ environmental protection investments.

4.4. Endogeneity test

Due to the potential endogeneity problem in the model, the system GMM method is
used to estimate the regression coefficient (Hansen, 1982). The test results show that

Table 5. Results of robustness test.
EI (1) (2) (3) (4) (5)

regulation 0.000247��
(2.26)

0.000265��
(2.43)

0.000298��
(2.36)

intervention �0.0249�
(�1.94)

�0.0245�
(�1.92)

�0.0223
(�1.33)

Ep 0.0683��
(2.09)

0.0733��
(2.26)

attention 0.00126�
(1.8)

0.00115
(1.65)

current 0.00253���
(3.09)

0.00264���
(3.21)

0.00261���
(2.77)

0.00262���
(3.21)

0.00251���
(2.67)

Roe 0.0441���
(4.6)

0.0443���
(4.6)

0.0193
(1.04)

0.0433���
(4.53)

0.0154
(0.83)

Z 4.72E-05
(0.88)

4.52E-05
(0.84)

�7E-06
(�0.12)

4.85E-05
(0.91)

�5E-06
(�0.09)

Fdi 0.000575��
(2.28)

0.000752���
(3.36)

0.00187���
(3.9)

0.000612��
(2.43)

0.00161���
(3.19)

Sir 0.0279���
(2.89)

0.0225��
(2.28)

0.00247
(0.23)

0.0231��
(2.35)

0.00286
(0.26)

_cons �0.0120�
(�1.89)

�0.0147��
(�2.55)

�0.0124��
(�2.02)

�0.0140��
(�2.19)

�0.00882
(�1.17)

Year Yes Yes Yes Yes Yes
industry Yes Yes Yes Yes Yes
State Yes Yes Yes Yes Yes
number 795 795 621 795 621

Note: for ���, ��, and �, the significance level is set to 1%, 5%, and 10%, respectively. The data in ‘()’ represents its t statistic.
Source: Listed by authors.
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AR (1) is significant, but AR (2) is not, indicating no second-order sequence correl-
ation. The null hypothesis of the Sargan test is not rejected, meaning that all instru-
mental variables are valid. The consistency of the coefficient with the basic regression
coefficient validates the previous conclusion (Table 6).

4.5. Effectiveness of the synergistic governance of the government and the public

To provide empirical evidence, we perform an empirical test on model (2) to explore the
effectiveness of collaborative governance of the government and the public. The regres-
sion results are shown in Table 7. The regression coefficients in columns (2)–(4) indicate
that the government’s policy has no impact on the environmental governance effective-
ness of effective public participation. The regression coefficients in columns (5)–(8)
reveal that environmental regulations improve the environmental governance efficiency
of actual public participation. It is evident that the government’s policy and public par-
ticipation have a synergistic governance effect and support the views of Liao and Shi
(2018). EPI increases only when actual public participation and the government’s envir-
onmental regulations occur. The above empirical conclusions verify hypothesis H4.

5. Further research

The miracle of China’s economic growth is an outcome of gradual market-oriented
reforms in various sectors of the economy. Market-oriented reforms include product
and factor market reforms, and government and market reforms for allocating economic
resources. With the deepening of market-oriented reforms, the government’s policy is
becoming increasingly standardised. The combination of the government’s regulations
and supportive incentives for the enterprises embodies the ability of national governance.
The efficiency of the impact of public participation in environmental governance
depends not only on the increasingly standardised government policy but also on the
marketisation level of the economic system itself.

Table 6. Results of endogeneity test.
EI (1) (2) (3) (4) (5)

L.EI 0.0213��
(2.45)

0.0279���
(2.59)

0.0936��
(2.36)

0.00194��
(2.04)

0.0317���
(2.69)

regulation 0.000138���
(2.57)

0.000247���
(2.89)

0.000203���
(2.89)

intervention �0.00135���
(�3.16)

�0.000845�
(�1.72)

�0.00114��
(�2.47)

el 0.0128���
(9.55)

0.0116���
(8.5)

baidu 5.45E-05���
(2.95)

1.19E-05��
(2.11)

_cons �0.0202���
(�3.15)

�0.0105��
(�2.35)

�0.0137���
(�2.72)

�0.0168��
(�2.55)

�0.0188���
(�2.88)

control Yes Yes Yes Yes Yes
number 368 368 368 368 368
AR(1) 0.0575 0.036 0.0389 0.036 0.0519
AR(2) 0.238 0.152 0.214 0.176 0.267
Sargan test 0.209 0.2588 0.3775 0.1446 0.2071

Note: for ���, ��, and � are significant levels of 1%, 5%, and 10%, respectively. The data in ‘()’ represents its t statistic.
Source: Listed by authors.

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 15



Ta
bl
e
7.

Te
st

re
su
lts

of
th
e
ef
fe
ct
iv
en
es
s
of

co
lla
bo

ra
tiv
e
go

ve
rn
an
ce
.

EI
(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

el
0.
00
52
4�
��

(2
.6
8)

0.
01
33
��

(2
.3
2)

0.
00
18
8

(0
.6
7)

�0
.0
06
98

(�
0.
48
)

ba
id
u

0.
00
03
75
��
�

(3
.1
9)

0.
00
03
16
��

(2
.1
6)

0.
00
02
04

(1
.4
5)

0.
00
00
95
9

(0
.5
8)

re
gu

la
tio

n
0.
00
08
45
��
�

(3
.4
4)

0.
00
08
72
��
�

(3
.5
4)

0.
00
08
17
��
�

(3
.0
2)

0.
00
08
54
��
�

(3
.1
9)

in
te
rv
en
tio

n
�0

.0
00
85
��

(�
2.
30
)

�0
.0
00
97
��
�

(�
2.
64
)

�0
.0
00
51
4

(�
1.
28
)

�0
.0
00
58
5

(�
1.
49
)

re
gu

la
tio

n
�
el

�0
.0
00
59
6

(�
1.
45
)

0.
00
05
18

(0
.6
3)

re
gu

la
tio

n
�
ba
id
u

0.
00
00
38
2�
�

(2
.0
4)

0.
00
00
42
7�
�

(2
.2
9)

in
te
rv
en
tio

n
�
el

�0
.0
00
93
1

(�
1.
61
)

�0
.0
01
56

(�
1.
36
)

in
te
rv
en
tio

n
�
ba
id
u

�0
.0
00
03
�

(�
1.
68
)

�0
.0
00
03
��

(�
2.
09
)

_c
on

s
�0

.0
13
6�
�

(�
2.
37
)

�0
.0
20
4�
��

(�
3.
40
)

�0
.0
14
9�
��

(�
2.
59
)

�0
.0
22
2�
��

(�
3.
66
)

�0
.0
15
2�
��

(�
2.
64
)

�0
.0
21
9�
��

(�
3.
56
)

�0
.0
15
3�
��

(�
2.
64
)

�0
.0
22
3�
��

(�
3.
60
)

co
nt
ro
l

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

ye
ar

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

in
du

st
ry

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

st
at
e

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

nu
m
be
r

79
5

79
5

79
5

79
5

79
5

79
5

79
5

79
5

N
ot
e:
fo
r
��
� ,

��
an
d
� t

he
si
gn

ifi
ca
nc
e
le
ve
ls
ar
e
se
t
as

1%
,5

%
an
d
10
%

re
sp
ec
tiv
el
y.
Th
e
da
ta

in
‘()
’r
ep
re
se
nt
s
its

t
st
at
is
tic
.

So
ur
ce
:L
is
te
d
by

au
th
or
s.

16 L. ZHANG ET AL.



Based on the above theoretical model, this paper examines the impact of market-
oriented reforms on the government’s environmental policy and the efficiency of pub-
lic participation.

Referring to the research of Fan et al. (2011), we set the marketisation level vari-
able market and develop the following empirical model.

EIit ¼ c0 þ
X
n

cnXit þ
X
n

cnmarketit � Xit þ
X
k

ckControlit

þ
X
p

cpindustryp þ
X
t

ctyeart þ
X
m

cmstatem þ eit
(7)

The regression coefficients of columns (1), (3), and (4) in Table 8 show that the
growth of the marketisation level enhances the positive influence of the government’s
environmental regulations and public environmental participation on corporate EPI.
The results in column (2) show that the growth of the marketisation level weakens
the negative impact of government intervention on corporate EPI, which verifies the
hypothesis H5 proposed in this paper. The empirical findings support the view that
market-oriented reforms can regulate the government’s environmental policy.
Furthermore, they can also reduce the possibility of rent-seeking corruption caused
indirectly by government intervention. Market-oriented reforms mean consistent
improvement of the quality of the market-economic and legal systems and the inter-
mediary organisations. Therefore, with the growth of the marketisation level, the abil-
ity to reach actual enforcement of environmental demands through actual public
participation is constantly getting stronger, which is improving the efficiency of pub-
lic participation.

Table 8. Impact test of marketisation level.
EI (1) (2) (3) (4) (5) (6)

regulation 0.000655�
(1.96)

0.000609�
(1.85)

0.000716��
(2.2)

market� regulation 0.0000874�
(1.82)

0.0000855�
(1.81)

0.0000909�
(1.95)

intervention �0.00291��
(�2.33)

�0.00336���
(�2.80)

�0.00324���
(�2.75)

market� intervention 0.000252�
(1.69)

0.000302��
(2.11)

0.000370���
(2.6)

el 0.00528�
(1.87)

0.00764���
(2.76)

market� el 0.000814�
(1.7)

0.000279
(0.59)

baidu 0.000240��
(2.2)

0.000254��
(2.4)

market� baidu 0.0000286��
(2.17)

0.0000324��
(2.53)

control Yes Yes Yes Yes Yes Yes
year Yes Yes Yes Yes Yes Yes
industry Yes Yes Yes Yes Yes Yes
state Yes Yes Yes Yes Yes Yes
number 795 795 795 795 795 795

Note: ���, ��, and � are significance levels of 1%, 5%, and 10%, respectively. The data in ‘()’ represents its t statistic.
Source: Listed by authors.
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6. Conclusions and implications

6.1. Conclusions

This paper empirically examines the impact of the government’s policy and public par-
ticipation on corporate investment in environmental protection using theoretical model-
ling. The findings show that 1) Environmental regulations motivate enterprises to
enhance EPI. However, government intervention is detrimental to the growth of EPI. 2)
Public participation encourages enterprises to increase investment in environmental pro-
tection. 3) Government policy and public participation have a synergistic governance
effect on the corporate EPI, encouraging enterprises to invest more. 4) Market-oriented
reforms enhance the positive impact of government regulations and public participation
on corporate EPI.

6.2. Implications

The research results show that the government should further play an active role in
influencing and guiding the behaviour of enterprises and the public to realise the col-
laborative governance of green development. Firstly, for the government itself, the
important position of environmental monitoring indicators should be highlighted in
government officials’ performance assessments to form effective incentives for govern-
ment officials to promote green development actively. Second, in terms of enterprise
behaviour, the government needs to carry out strict legal regulations on enterprise
EPI to form a sound enterprise environmental protection investment system.
However, the government’s behaviour toward enterprises should be more standar-
dised to reduce unnecessary intervention. Third, for public behaviour, the govern-
ment should strengthen environmental protection publicity, improve public
awareness of environmental protection and governance, open channels for the dis-
closure of environmental problems, reduce the cost of public access to environmental
information, build a comprehensive government evaluation system based on public
satisfaction, and improve the public’s ability to participate in the supervision of enter-
prises and the government.

Due to the limitation of sample availability, this paper’s sample period is relatively
far from now. In future research, the sample scope and time will be further expanded,
and a comparative analysis will be attempted.
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1. ST companies refer to stocks of listed companies in China that suffered losses for two
consecutive years and were subject to special treatment.
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get in Turkey: Measuring the impact of technological innovation and structural change.
Gondwana Research, 109, 429–441. https://doi.org/10.1016/j.gr.2022.04.015

Yang, X., & He, C. (2015). Do polluting plants locate in the borders of jurisdictions? Evidence from
China.Habitat International, 50, 140–148. https://doi.org/10.1016/j.habitatint.2015.08.007

Yuan, X., Su, C.-W., Umar, M., Shao, X., & LobonŢ, O.-R. (2022). The race to zero emissions:
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